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genesis of the Dartmoor Granites, 317 
Brand (M.), [K. DsiewoAski and]. Synthesis of Ketones, 
Acetyl Derivatives of p-methylnaphthalene, 876 
Braun <K.), [H. K. Barrenscheen and], Glycosis of the 
Blood (3), 640 

Brazcnor (C. W.), A new record of a Beaked Whale 
(Metoplodon) from Victoria, 216 
Brechor (Leonore), Butterflies ( Vanessa Jo, L,) direct from 
Caterpillars, 555 

Broun mg (St.), [A. P- Semenov-Tjan-Shanakii and]. 
Three new species of the Genus Carabu* from Central 
Asia, 376 

Bridgman (Prof. P. W.), Dimensional Analysis. Revised 
edition (Review?), 8 

Briggs (Prof. O. H.), Velocities of Emission of a-Partioles, 

1,000 

Briggs (Prof. H.), and R. P. Sinha, Expansion and Con¬ 
traction of Coal caused respectively by the Sorption 
and Discharge of Gas, 976 

Brightman (It.), The Scientific Spirit in Education 
(Review), 863. 

Brillouin (Prof. L.), L’Atome do Bohr: la m6oaniquc 
analytique et les quanta, les spectres do multiplets. 
La th<k>rie des quanta. Deux. Edition {Review), 
330 

Briner (E.), [A. A. Brou and], Catalytic dehydration of 
some Phonols, 691 

Briner (E.), [G. H. Wakker and], chemical action of 
Electric Discharges, 483 ; [C. H. Wakker, H. Pail- 
lard and]. Production of Nitric Oxido in an arc 
furnace working with Electrodes of Light Metal 
Alloys, 483 ; and H. Biedermann, Ozone the only 
Persistent. Allotropic form of Oxygen produced in 
appreciable quantity by the Silent Electric Discharge, 
1011 ; and H. Biedermann, Peculiarities of the 
Chemical Reactivity of Ozone in the Absence of 
Oxygen, 591 ; J. Bron-Stalet, and H. Paillard, 
Dehydration of Phenol, 251 ; [P. Bolle and], Chemical 
Activity of Nitric Acid in Solution, 591 
Brink (R. A.), and D. C. Cooper, Chromosome Rings in 
Maize and (Enotkera , 556 

British Drug Houses, Ltd., Catalogues of Fine Chemical 
Products and Micro-analytical and Organic Re¬ 
agents, 234 ; Crystalline Vitamin D, 32 ; The B.D.H. 
Book of A.R. Standards : Second edition, 430 
do Broglie (L© Duo), and L. Leprince-Ringuet, Absorption 
of Boron Neutrons by Lead, 316 ; and L. Leprinoe- 
Ringuet, Neutrons of Boron excited by Radium 
Emanation, 322 

de Broglie (Prof. L.), Progress in Modem Physics, 362 
Bron (A. A.), and E. Briner, Catalytic Dehydration of some 
Phenols, 591 

Broniewski (W.), and K. Wesolowski, Tho Gold-Silver 
Alloys as a type of Continuous Solid Solutions, 
143 

Bron-Stalet (J.), [E. Briner, H. Paillard and]. Dehydration 
of Phenol, 251 

Brooks (Dr. C. F.), Meteorological Effects during the 
Total Solar Eclipse, 668 

Brooks (G.), [G. Bertrand and]. Constitutional formula of 
Laocol, 482 

Broom (Dr. R.), Evolution as the Paleontologist Sees It, 
971; The Mammal-like Reptiles of South Africa: 
and the Origin of Mammals (Review), 791 
Brough (J.), Evolution of the Catopterid Fishes, 869 
Brouwer (Dr. D.), [Prof. E. W. Brown and]. Place of the 
Moon derived from Occultations, 683 
Brown (A. M.), Diploidisation of Haploid by Diploid 
Mycelium of Ruocinia heliartihi Sohw., 777 
Brown Prof. F. L.), Engineering Mechanics (Review), 

Brown (Prof. G. Baldwin), [obituary article], 163 ; bequest 
to Edinburgh University, 867 
Brown (Prof. E. W.), and Dr. D. Brouwer, Place of the 
Moon derived from Occultations, 633 
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Brown (Dr. N. E.), Dr. A. Tisoher, and M. C. Kars ten, 
J Mesembryanthema : Descriptions, with chapters on 
Cultivation and General Ecology {Review), 613 
Brown (Robert), The Cell Theory, 66 
Brown (Dr. W,), Mathematical and Experimental Evi¬ 
dence for the Existence of a Central Intellective 
Factor, 088 ; Psychology and Psychical Research, 04 
Brown (Dr. W. L.), appointed regius professor of Physic 
in Cambridge University, 445 ; elected a fellow of 
Corpus Christi College, Cambridge, 503 
Browne (Hon. J. F. A.), .Education and Training for 
Management, 636 

Browning (Dr. Ethel), The Vitamins {Review), 39 
Brownlie (Dr. J, L.), appointed chief medical officer of the 
Department of Health for Scotland, 432 
Brownsdon (H. W.), and L. C. Bannister, A modified 
Impingement Corrosion Apparatus, 482 
Brttche (E.), and H. Johannson, The Electron Microscope, 
28 

Bruhat (Prof. G.), Lo Soloil {Review), 493 
Brunet (Prof. P.), Introduction dea theories de Newton 
en Franco au XVIIP sidcle avant 1738 (Review), 
564 

Brunt (D.), awarded the Buchan prize, 887 ; The Com¬ 
bination of Observations, Second edition (Review), 
491 

Bryan (C. P.), How X was bom : the Plain Story of Birth 
and Sex (Review), 722 

Buffie (J.), and J. Corbaz. Chlorination of a-nitronaph- 
thalene, 411 

Builder (G.), [Prof. E. V. Appleton and], The Ionosphere 
as a Doubly Refracting Modium, 1010 
Buller (Prof. A. H. R.) t [A. M. Davidson, Eleanor S. 
Dowding and], Hyphal Fusions in Dermatophytes, 
209 

Bulloch (Prof. W.), elected chairman of the Governing 
Body of the Lister Institute, 91 
Bullock (Dr. K.), appointed a demonstrator in Pharma¬ 
ceutics in Manchester University, 709 
Bullows (W. L.), Prehistoric Pot-Boilers, 55 
Burchardt (H.), [H. Kun and]. Non-specific Actions of the 
Female Sexual Hormone (Progynon), 484 
Burchell (J. P. T.), Aurignaoian Flint. Implements from 
Raised-Beaches underlying the Brown Boulder Clay, 
279 ; and J. Reid Moir, Iraplementiferous Deposits of 
East Anglia and the Lower Thames Valley, 95 
Burdott (E. F.), [Sir Leonard Hill and]. Fertility of Bees 
And Vitamin E, 540 
Burges (A.), Mosses of N.S.W. (1), 711 
Burgess (A.), [J. MoLuokie and], Mycotrophism in the 
Rutaoow (1), 976 
Burgess (Dr. G. K.), [death], 195 

Burke (J. Butler), The Emergence of Life (Review), 5. 

The Mystery of Life (Review), 5 
Burkitt (M. C.), Fenland Exploration in East Anglia, 
807 ; and Prof. V. Gordon Childe, Prehistoric Chrono¬ 
logical Chart, 126 

Burn (Dr. J. H.), Recent Advances in Materia Medioa 
(Review), 44 

Burn (Dr. J. H.), and others, Aluminium in Foodstuffs, 
67 

Burroughs Wellcome & Co., “Iodised Moogrol”, 234 
Burton (Prof. A. C.), [Prof. J. C. McLennan, J. O. Wilhelm, 
A. Pitt and], Superconductivity with High-Fre¬ 
quency Currents, 201 ; appointed Head of the Physics 
Department and Director of the Physics Laboratory 
of Toronto University, 240 

Butenandt (Dr. A.), Chemical Constitution of the Follicu¬ 
lar and Testicular Hormones, 238 
Butler (Dr. E. J.), Tropical Plant Diseases : their Import¬ 
ance and Control, 949 ; and Dr. G. R. Bisby, The 
Fungi of India, 135 

Butler (Dr. J. A. V.), [W. J. C. Orr and]. Partial Mole- 
cular Polarisations in Solutions, 930 
Butler (J. B.), and A. Humphries, Cultivation of CUuenaria, 
816 

Btttsohli (Prof. O,), Vorlesungen fiber vergleiohende 
Anatomic, Lief. 5. Herausgegeben von C. Hamburger 
(Review), 79 


Cagnasso (A.), fL. Cambi, L. SzegO and]. Magnetic 
Behaviour of Complex Compounds (5), 411 
Cahill (B. J. 8.), The 'Butterfly* Map Projection, 635; 
973 

Cahn (Sir Julien), gift to the University College of Wales, 
673 

Cailliet (Prof, l5), translated by Prof. G. F. Colo, Why We 
Oppose the Occult (Review), 457 
Caillon (A.), and R. de Fleury, Casting Magnesium, 674 
Calder (Mary G.), The Kidston Collection of Fossil Plant 
Slides (1), 975 

Caldwell (Dr. J.), Virus Diseases of Plants, ^47 
Caldwell (O. H ), Modifying Broadcasting Voices, 126 
Calkin (J. B.), Implements from the Raised Beach at 
Slindon Park, Sussex, 813 ; 025. 

Callendar (G. 8.), [A. Egerton and]. Saturation Pressures of 
Steam (170° to 374° C.), 34 

Caiman (Dr. W. T.), Occurrence of Bctfhi/nella in England, 
62 

Cambi (L.), and L. SzegO, Sulpho-salts of Copper and 
Iron, 59) ; and A. Cagnasso, Magnetic Behaviour 
of Complex Compounds (5), 411 
Cameron (Dr. A. E.), placed in general charge of instruction 
in Entomology in Edinburgh University, 105 ; The 
Insect Menace (Review), 758; The Rearing of 
Haematopota plurialis, Linn 6 (Clog, TabonirUe) under 
Controlled Experimental Conditions, 94 
Camichel (C,), and L. Escando, Similitude of Under¬ 
load without Real Linear Dimensions, 179 
Catnmnn (L.), [W. F. Parish and], A Centrifugal Machine 
r »r Examining the Adhesion of Layers of Lubricant 
to Metallic Surfaces, 781 

Cainpotti (Prof.), Optical Absorption of Solutions of 
Sulphur, 282 

Campbell (Dr. J. A.), Micro-Analysis of Gases, 240 
Campbell (Dr. N, R.), Quantitative Estimates of Sensory 
Events, 809; The Nature of Physical Theory 
(Review), 40 ; Use of Photoelectric Cells for Colori¬ 
metry, 515 

Candler (W. E.), elected an Isaac Newton student in 
Cambridge University, 749 

Cann (F. R.), [Dr. R. C. Fisher, E. A. Parkin and], 
Daraago caused by Insects to Hardwood Timbers in 
Great Britain, 583 

Canti (Dr. R. C.), Cultivation of Living Tissue Cells, 805 
Carter (H. J.), T. G. Sloane, 954 

Carvallo (E.), Effect Observed by Miller at Mount Wilson 
was the Eselangon Effect, 1010 
Carnot (Sadi), (1796-1832), 266 

Carpenter (Sir H. C. H.), An Egyptian Axe-Head of Great 
Antiquity, 625 

Carr6 (P.), Relative Mobilities of the Radicals in the 
Chlorides of Acid Alkyl Sulphites (R.O.SO. Cl), 71 ; 
and D. Libermann, Chlorides of the Arylsulphurous 
Acids and Mixed Aryl and Alkyl Sulphites, 1011 ; 
and D. Libermann, Thionylaniline as a Reagent in 
Organic Chemistry, 215 

Carslaw (Dr, R. McG.), appointed advisory Economist 
and head of the Farm Economics Branch of Cam¬ 
bridge University, 974 

Cartan (Prof. E.), D’Apr&s des notes reoueillios et redig^os 
par F. Marty, Logons but la G6oin6trie projeotive 
complex*' (Review), 622 

Carter (H. D.), Identical Twins Reared Togo the r, 27 
Carter (H. J.), New Guinea and Australian Coleoptera, 591 
Carter (Dr. H, R.), Edited by Laura Armistead Carter 
and W. H. Frost, Yellow Fever ; an Epidemiological 
and Historical Study of it* Place of Origin (Review), 
646 

Caasie (Dr. W. F.), appointed assistant lecturer an<l 
demonstrator in Civil Engineering at University 
College, Cardiff, 553 

Castellani (Sir Aldo), appointed Director-in-Chief of the 
Rose Institute for Tropical Diseases, 802 
Castle (Prof. W. E,), and Dr. P. B. Sawin, Coat Colour 
and Eye Colour in Rabbits, 702 
Cathrart (Prof. E. P.), and A. M. T. Murray, assisted 
by M. Shanks, An Inquiry into the Diet of Families 
in Cardiff and Reading, 424 
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Cation (D.), Virus Diseases of the Poach, 1004 
Caton-Thompson (Miss G.), The Koyal Anthropological 
Institute's Prehistoric Expedition to Kharga Oasis, 
Egypt, 174 

Oaullery (Prof. M.), Le probkunc do Involution (Review), 
331 

Cave (Cant. C. J. P.), [J. E. Clark, I. D. Margary, K. 

Marshall andj, Phonological Report/, 1931, 858 
Cawxton (F. G.) t Native Medicine* in Natal, 710 
Cayley (N. W.) t What Bird is That? a Guide to the 
Birds of Australia. Second edition (Review), 
257 

OUa (F.), 1.0- 11. Bonino and], Raman Spectrum of 
Quinoline and Manifestations of the Carbon-Nitrogen 
Linking, 411; Ramon Spectrum of AMihydro- 
nuphthulene, 484 ; Raman Spectrum of certain 
Derivatives of Aniline, 484 

t'entiierazwer (M), and S, Lewi, influence of the Tempera¬ 
ture) on the Velocity of Solution of Tlia,Ilium in 
Nitric Acid, 180; Mile. C. Weker, and Mile. F. 
Majewska, Velocity of Evaporation of Liquids in a 
Current of Air, 1H0 

Chadwick (H. 0.), [death], GOO ; [obituary article], 572 
Chadwick (l)r. J.). awarded the Hughes Modal of the 
ltoyal Society, 730; presented with tho Hughes 
Meflnl ; The Work of, 898 ; The Neutron, 140 
Cliakravarti (Chintahuran), Indian Village Godlings, 135 
Chakravorty (P. N.) p [Dr. B. C. Guha and], Photochomical 
Synthesis of Vitamin B lt 741 
Chalk (Dr. L.), Dr. J. B. Davy, and H. B. Dench, Some 
East African Coni fora* and LeguminoB© (Review), 43 
Chnllan sonnet (3.). |J. (bumot and]. Action of Molyb¬ 
denum on tilt' Mechanical Properties of Grey Cast 
Iron, 323 ; Primary Graphitisat ton of Cast Iron con¬ 
taining Molybdenum, 287 

Chalmers (B.), [Prof. E. N. da C. Andrade and], Resistivity 
of Polycrystalline Wires in Relation to Plastic 
Deformation and the Meehan mm of Plastic Flow, 
822 

Chalmers (T. A.). (Prof. F. L. Hop wood, Dr. T. E. Banks 
and], Selective TraiiHmiHsion of v-Radiation by Lead, 
600 ’ 

Chamberlain (Dr. J. C.), The Arachnid Order Chelonethida, 
244 

Chamberlain (Dr. N. H.), [Dr. J. B. Speakman and], 
Lubricating Oils and Cancer, 578; Emulsification, 
274 

Chambers (p. C.), appointed Agricultural Officer for 
Kenya, 577 

Chambers (T. W.), The Automatic Stabilisation of Ships 
(Review), 628 

Champetier (G.), Mixing of Water by Cellulose, 375 
Chamot (Prof. E. M.), and Prof. C. W, Mason, Handbook 
of Chemical Microscopy. Vol. 2 : Chemical Methods 
and Inorganic Qualitative Analysis (Review), 610 
Champion (Dr. F. C.), appointed assistant lecturer in 
Physics at University College, Nottingham, 409 
Champion (I. F.), Across Now Guinea from the Fly to the 
86pik (Review), 611 

Chaplin (Lieut.-Comdr. J. M.), Hydrographic Survey 
Observations in South Georgia and the South Shet¬ 
land Islands, 780 

Chapman (A. Chaston), [death|, 603; [Obituary article], 
654 

Chapman (F.), Prof. J. W. Gregory, 429 
Chapman (Prof. S.), Low Altitude Aurora', 764 ; Measure- 
meutH of Solar Radiation, 497 
Chaptal (Jeon Antoine Claude), Centenary of the Death 
of ; The Work of, 122 

de Chardin (P. Teilhard), and I>r. W. C. Pei, Stone Imple¬ 
ments of Choukuutien, 851 

Chariot (J,), [J. E. Thompson, H. E. D. Pollock and], The 
Ruins of Cobh, Quintana Roo, Mexico, 30 
Ohater (E. H.), Factors Determining the Distribution of 
Afnon ulicis , 741 

Chaudri and Oliphant, Velocities of the Iona striking the 
Cathode of a Discharge Tube, 684 
Chaussain (M.), [J. Cournot and], Determination of the 
Ixw of Weight in Corrosion Tests, 71 


Chauveuet (E.) t and Avrard, Determination of Barium in 
Iron Ores, 410 % 

Cheel (E.), Systematology in Botany, 876 
Cheosman (Prof. E. E.) ( Economic Botany of Cacao, 408 
Cheesman (Evelyn), Hunting Insects in the South Seas 
(Review), 79 

Choftel (H.), [A. Maoheboauf, J. Blass and], Colorimetrio 
Estimation of Small Quantities of Lead Introduced 
into Food, 323 

Cherbuliez (E.), E. Ehninger, and K. Bernhard, Multi¬ 
plicity of Principles ih the Croton Seed, 251 ; and F. 
Meyer, Fractionation of Casein, 590 ; and A. Rilliet, 
On Methylcodeine, 410; and Mme. J. Stephani¬ 
es horbulioz, Influence of tho Intramuscular Introduc¬ 
tion of Oil on the Proportion of Lipases in the Blood 
Senim, 590 

Choymol (J.), and A. Quinquaud, Exchanges of Normal 
Calcium in Dogs Deprived of Their Genital Glands, 
375 ; Soro-caloemia and the Kidney, 823 
Chidester (Prof. F. E.), A, L. Ashworth, G. A. Ashworth, 
and 1. A. Wiles, Iodine in Cod Liver Oil, 544 
Chidlaw (J. G.j, bequest to Birtningham University, 409 
.Childo (Prof. V. Gordon), [M. C. Burkitt and]. Prehistoric 
Chronological Chart, 126 

China (W. E.), A Capsid Bug New in Britain, 607 ; Distri¬ 
bution of Bugs of the Family Peloridiidse, 1003 ; and 

B. P. IJvarov, Ecology of Man's Ancestors, 818 
Chofardet (P.), Transparency of the Air, 71 

Chretien (A.), and P. Laurent, Method of Physico-chemical 
Analysis in Organic Solution by Measuring the Speciflo 
Inductive Power, 1011 
Christy (Dr. Cuthbort), [obituary article], 86 
Church (P. E.), Behaviour of the Gulf Stream, 162 
Churchward (J. G.) f Inheritance of Resistance to Bunt, 
Tilletia tritici (Bjerk.) Winter, and other characters 
in Certain Crosses of ‘Florence’ Wheat, 591 
Cicoone (Dr. A.), Hall Effect in Beryllium, 315 
Ciechanowska (Mile. J.), [F. Rogozihska and], Experi¬ 
mental Rickets (4), 180 

CiBaarz (T)r. A ), and Dr. W. R. Jones, German-English 
Geological Terminology (Review), 619 
Clapliam (Miss P. A.), awarded the Lawrence Research 
Studentship of tho Royal Socioty, 887 
Clark (Dr. A.), Appearance of a Rusty-Red Pigmentation 
in the Coats of Albino Rats in the Tropics, 311 
Clark (A. H.), Butterflies of the District of Columbia and 
Vicinity, 511 

Clark (J. E.), I. D. Margary, R. Marshall and Capt. 

C. J. P. Cave, Phonological Report, 1931, 858 
Clarke (Dr. K.), [death], 838 

Clarko (Lt.-Col. N. P.), Fortifications at Tell et-Ajjul, 135 
Clayton (Dr. W.), Colloid Aspects of Food Chemistry and 
Technology (.Review), 79 
Clegg (Sir William E.), [death], 303 

Clemo (Prof. G. R.), appointed Director of the Depart¬ 
ment of Chemistry of Armstrong College, 141 
Clerk (Sir Dugald), [death], 767; [obituary article], 953 
Clinch (Dr. Phyllis), and others, Virus Diseases of Potatoes, 
04 

CIoos (E.), ‘Feather Joints’ as indicators of tho Direction 
of Movements on Faults, Thrusts, Joints, and Mag¬ 
netic Contacts, 520 
Clubb (Dr. J. A.), [death], 427 
Clusius (Dr. K,), Origin of Zero-Point Entropy, 775 
Coaz (A.), [A. Lombard and]. Limit Between the Jurassic 
and the Cretaceous from the Col des Aravis to the 
Col du Sageroux, Haute Savoie, 483 
Cobbett (W.), Rural Rides (Review), 187 
Cockcroft (Dr. J. D.), and Dr. E. T. S. Walton, High 
Velocity Positive Ions. 100, 318 
Cockerell (Prof. T. D. A.), Discontinuous Distribution in 
Bees, 58 ; Discontinuous Distribution in Plants, 812 
Cofman (Dr. V.), Structure of Solid Bodies, 747 
Cohen (Prof. M. R.), Reason and Nature : an essay on the 
Meaning of Scientific Method (Review), 463 
Cole (Prof. F. J.), Bibliographia Zoologies (Review), III 
Cole (W. 8.), (T. W. Vaughan and], Cretaceous Orbitoidal 
Foraminifera from the Gulf States and Central 
America, 1012 
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Coleolough (J. E.), The 'Butterfly’ Map Projection, 635 
OaUingwood (W O.), [obituary article], 571 
Collins (S. C.), [F* G. Keyes and], Pressure Variation of 
the Heat Function as a direct Measure of the Van der 
Waals Forces, 286 
Collins (Treacher), [death], 919 

Colonnetti (G.), Influence of the Shearing Force on the 
Deflection of a Beam, 483 ; (2), 591 
Colton (Dr. H. S.), Prehistoric Sites in the Region of 
Flagstaff, Arizona, 854 

Colwell (Prof. R. C.), Atmospheric Conditions and the 
Kennelly-Heaviside Layer, 027 ; Higher Vibrations 
of Chl&dni Piatee, 701 

Compton (Prof. A. H.), Cosmic Rays, 570 ; and others, 
Diurnal Variations in Cosmic Radiation, 478 
Cornrie (Dr. L. J.), Lunar Computations for the Nautical 
Almanac , 282 

Comroe (R. Ruth), [T. R. Hognoss and], Radioactive 
Decomposition of Barium, 751 
Conger (Prof. G. P.), A World of Epitomizations : a Study 
in the Philosophy of the Sciences (Review), 565 
Conrad (Dr, W.), Freshwater Flagellates, 404 
Constant (H.), awarded the Busk Memorial Prize of the 
Royal Aeronautical Society, 735 
Constantin (J.), The Secret of Java, 1010 
Conti (Prince Oinori), Volcanic Steam for Power Genera¬ 
tion, 233 

Conway (Prof. A. W.), Spectrum of Cosmio Radiation, 581 
Cook (Dr. G.) t The Elastic Limit of Metals, 632 
Cook (Dr. J. W.), appointed Reader in Pathological 
Chemistry at the Cancer Hospital, 176 ; Production 
of Cancer by Pure Hydrocarbons (2), 70 ; C. Hewett, 
and I, Hieger, Coal Tar Constituents and Cancer, 926 ; 
I. Hieger, E. L. Kennaway, and W. V. Mayneord, 
Production of Cancer by Pure Hydrocarbons (1), 70 
Cook (M.), and H. J. Miller, Effect of Different Elements 
on the Annealing and Grain-growth Characteristics 
of Alpha Brass, 446 

Cook (Dr. W. R. I,), [C. C. Hontgehol and], Biology for 
Medical Students (Review), 623 
Coolidge (Prof. J. L.), A Treatise on Algebraic Plane 
Curves (Review), 910 

Cooper (D. C.), [R. A. Brink and]. Chromosome Rings in 
Maize and (Enothera, 556 

Copenhagen (W. J.), Sulphur as a Factor in the Corrosion 
of Iron and Steel Structures in the Sea, 939 
Copisarow (Dr. M.), Radiation and Enzyme Activity, 1001; 

Twisted Trees—Real and Mineral, 541 
Oorbaz (J.), [J. Buffle and], Chlorination of a-Nitronaph- 
thalene, 411 

Corbellini (A*), and M. Angeletti, Stereoisomerism of 
2 : 2"-disubstituted Derivatives of Diphenyl (2), 903; 
and C. Pizzi, Stereoisomerism of 2 ; 2'-disubatitilted 
Derivatives of Diphenyl, 216 
Corlin (A.), Measurements of Cosmic Radiation in Northern 
Sweden, 245 

Corkill (L.), Inheritance of Fluorescence in Rye-Grass, 134 
Cornish (Dr. Vaughan), The Scenery of England : a Study of 
Harmonious Grouping in Town and Country ( Review ), 7 60 
Correns (Dr. C. E.), awarded the Darwin Medal of the 
Royal Society, 730; presented with the Darwin 
Medal; The Work of, 898 
Cosgrove (Major J. A.), Empire Timbers, 175 
Cosslett (V. E.), I Dr. H. de Laszlo and]. Rectilinear Pro¬ 
pagation and Diffraction of Electrons, 59 
Cos tan tin (J.), High-altitude Heredity Acquired by the 
Sugar Cane, 446 

Ooeyna (M.), [Prof. A. Piccard and], Cosmic Radiation at 
Great Altitudes, 787 

Cotsworth (M. B.), A Hebrew Zodiao, 137 

Oott (H. B.), 'Protective* Adaptations of Animals, 962; 

The Biology of Snakes and Amphibia (Review), 379 
Couchet (C.), [H. Lagotala and]. The Tectonic of the 
Cupriferous Region of the Middle Congo, 1011 
Cournot (J.), and J. Challansonnet, Action of Molybdenum 
on the Mechanical Properties of Grey Cast Iron, 323 ; 
Primary Graphitisation of Cast Irons Containing 
Molybdenum, 287 ; and M. Chauosain, Determination 
of the Loss of Weight in Corrosion Tests, 71 


Courtauld (8. A.), further gift to the Courtauld Institute 
of Biochemistry, 163 

Coward and Hartwell, Mechanism of Flame Movement, 

744 

Cox (E. G.), Crystalline Structure of Hexuronio Acid, 205 ; 
Dr. E. L. Hirst, and R. J. W. Reynolds, Hexuronic 
Acid as the Antiscorbutic Factor, 888 
Cox, Structure of Tetramminoplatinous Chloride, 210 
Cox (Prof. W. J.), [Prof. P. G. Lawson and], Properties 
and Mechanics of Materials (Review), 152 
Cox, Finkard, Wardlaw, and Preston, The Green Salt of 
Magnus, 817 

Craft (F. A.), Geographical Studies in the Blue Mountaiu 
Tableland, 518 ; Physiography of the Shoalhaven 
River Valley (5 and 6); Erosional Processes and 
Stream Gravels, 711 

Graggs (H. C.), [Prof. A. J. Allmond and], Fkotochemioal 
Reaction of Hydrogon and Chlorine, 927 
Cramp (Prof. W.) t Dimensions of Fundamental Units, 368 ; 
892 

Crawley (Lieut.-Col. C.), From Telegraphy to Television : 

the story of Electrical Communications (fteoiew), 418 
Crousot [Mailhe and], The Thermal Decomposition of 
Isopentane in the Presence of Silica Gel, 215 
Crino (B.), [Prof. B. Rossi and]. Anomalies in the Absorp¬ 
tion of Penetrating Radiation, 638 
Crosthwait (Col. H. L.), Himalayan Exploration (Review), 
716 ; The Grid and the Cost of Electricity, 270 
Crowell (P. S.), Ciliation of the Oviducts of Reptiles, 520 
Crowfoot (D. M.), [H. M. Powell and]. Layer-chain 
Structures of Thallium Di-Alkyl Halides, 131 
Crowtuer (Prof. J. A.), elected Honorary Secretary of the 
Institute of Physics, 608 

Crump (W. H.), Roman Road and Bridge, Rochdale, 501 
Culoy (A. G.), Ripple-marks in the Narraboen Series Along 
the Coast of Now South Wales, 675 
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Wave Radio Propagation, 934 
Holm (K.), fit. Seoliger and], The Positive Column, 65 
Holmes (Prof. A.), Origin of igneous Rocks, 745 ; and Dr. 
H. F. Harwood, Origin of Loucitites and Related 
Rocks, 852 

Holinyaid (Dr. E. J.), A Synthesis of Medieval Science 
{Rev 256 ; An unpublished letter of Lavoisier, 
97 ; Poesy in Combustion (Review), 562 ; the ascrip¬ 
tion of Henry Cavendish, 469 ; |F. Barraolough and], 
Mochanios for liegintiors ( Review), 79 
Honda and Nishiyumn, Nature of Martensite, 970 
Htinigsclunid, Atomic Weights of Selenium and Telurium, 
744 

Ropfner (FA, Fundamental Equations of Physical 
Geodesy, 251 

HopkinH (Sir K. Gowland), Atomic Physics and Vital 
Activities, 869 

Hopkins (Dr. P.), Psychology of the Family, 924 
Hopkinson (A.), Advantages of the Small Industrial 
Organisation, 804 

Hopkinson (F.), An Early Diffraction Grating, 503 
Hopwood (Prof, F. L.), Dr. T. E. Banks, and T. A, Chal- 
mers, Selective Transmission of v-Radiationbv Lead), 
560 

Horn (S. L.), Development and Probable Evolution of the 
Suctorial Dim* in the Tadpoles of Rana afyhana, 
Gfinthor, 850 

Homell (Dr. J.), Indian String-games, 244 
Homiman (E. J.), Bequest to the Horniman Museum, 656 
Hougen (Prof. O. A.), and Prof. K. M. Watson, Industrial 
Chemical Calculations f the Application of Physico- 
Chemical Principles and Data to Problems of Indus¬ 
try ( ftet>i*w), 293 


Hough (Dr. W.), Puebloan Decorative Designs, 631 
Hourcq (V.), Age of the Glauconitic Limestones of the 
Antsalova Region, Madagascar, 874 
House (A. G.), Bacteriological Control of Milk : a Practical 
Guide for Media Preparation and MUk Testing 
(Review), 223 

Houstoun (Dr. R. A.), A New Trichromatic Colorimeter, 178 
Hovasse (R.), The Podamphora Stage and the Ebriaoesa, 
823 

Howard (A.), The Improvement of Cotton Production, 444 
Howard (E. B.), Mammoth Remains in New Jersey, 841 
Howard (Dr. L, O.), The Insect Menace (Review), 788 
Howden (R.), Avoiding Reflection from Glazed Pictures, 
535 

Howell (Prof. A. B.), Destruction of Hawks in the United 
States, 600 

Howell (A. B.), and W. L. Strauss, Jr., Brachial Muscles 
of Primates, 63 

Hoyt (W. G.), and H. C. Troxall, Forests and River Flow, 
872 

HrdliSka (Dr. A.), Children Who Run on All Fours : and 
Other Animal-like Behaviors in the Human Child 
(Review), 220; Early Migrations into America, 894 
Hueok (Dr.), [Dr. Renners and], High-Moor Vegetation of 
Eastern Prussia, 369 

Hugel (G,), and M. Lerer, Synthesis of Alkyl Aromatic 
Hydrocarbons, 375 

Hughes (A. H.), jProf. E. K. Rideal and]. Protein Mono- 
layers, 370 

Hughes (Prof. A. LI.), and Prof. L. A. Du Bridge, Photo- 
oloctrie Phenomena (Review), 016 
Hughes (E. B.), A New Copper Roagent for Sugar Deter¬ 
minations, 638 

Hughes (W.), Phoma Lingham (Tode) Team., and the 
‘Dry Rot 1 it causes, particularly in Swede Turnips, 
286 

Hugon (M.), [J. Duclaux and], Transparency of the Pure 
Atmosphere, 71 

Hulbert and Maris. SunspotB and Comet Activity, 371 
Hulmo (Dr. H. R.), elected an Isaac Newton Student in 
Cambridge University, 740; elected an unofficial 
Drosier follow of Gonville and Caius College, Cam¬ 
bridge University, 900 

Humberstono (T. LI.), Prof. P. E. Richards and Nature, 
620 

Hume (G. S.), Oil and Gas in Eastern Canada, 440 
Humphreys (O. W.), and Dr. E. C. Walton, Electric Cook¬ 
ing on the Thermal Storage System, 993 
Humphries (Sir Albert), Research and the Wheat Quota, 
163 

Humphries (A.), [J. B. Butler and], Cultivation of 
OcUenaria, 816 

Hunter (R. U.), [Dr. W. H. Barnes and], Confirmation of 
the Space-Group of Epsomito, 90 
Hunter (Dr, J. do Graaff), A New Principle of Time 
Observation, especially for Determination of Longi¬ 
tude, 666 

Huntington (E. V.), An Improved Equal-frequency Map 
of the Normal Correlation Surface, Using Circles 
Instead of Ellipses, 560 

Hurst (Dr. E. W.), appointed reader in Experimental 
Pathology at the Lister Institute, 170 
Hurst (H. E.), and P. Phillips, The Nile Basin, 234 
Husain (M. Afzal). Leaf-curl in Cotton and Other Plants, 
312 

Husk ins (Prof. C. L.), Fatuoids or False Wild Oats, 132 
Hutchinson (Prof, A.), elected president of the Cambridge 
Philosophical Society, 095 ; Origin and Early Work 
of the Cambridge Philosophical Society, 769 
Hutchison (A. G.), Metamorpnism of the Deeside Lime¬ 
stone, Aberdeenshire, 975 
Hutton (Dr. J. H.) f The Census of India, 200 
Huttrer (K.), Formation of Butterfly Markings, 655 
Huxley (Prof. J. 8.), ‘Protective* Adaptation of Animals, 
203 ; The Captive Shrew : and Other Poems of a 
Biologist (Review), 41 

Hyde (J. H.), [R. G. Batson and]. Mechanical Testing. 
Vol. 1 : Testing of Materials of Construction. Second 
edition (Revietv). 331 
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Imms (Dr. A. D.), British Beetles {Review) 186 ; Locust 
Problem, 864; Origin of Insects from Crustacea, 95; 
Sugar Cane Entomology (Review), 42 
Ingalls (A. G.), The Ritohey-Chrdtien Reflecting 

Telescope, 246 

Ingham (F. T.) t [E. Willbourn and]. Geology of the 
Scheelite Mine, Kramat Pulai Tin, Ltd., Kinta, 
F.M.8., 939 

InueB (Dr. R. T. A.), Orbits of Doublo Stars, 66 
lonescu (T, V.), and C. Mihul, Ionised Gases in the Mag¬ 
netic Field : pressures below 0*001 mm. Mercury, 
1010 

lsachsen (Major G.), Maps of New Antarctic Lands, 538 
iBhimoto (Prof. M.), appointed director of the Earthquake 
Research Institute, Tokyo, 772 
Isles (K. S.), with J. H. Kirk) Adam Smith prize of Cam¬ 
bridge University, 785 

Itterbeek (A. van), Visoo^ity of Nitrobenzene, 399 
Ivanoff (I).), and T. Roustoheff, Alcoholysis of Esters 
by mixed Organomagnesium Alcoholates and Phono- 
lates, 554 

Iwanonko (Prof. D.) t Recalculation of Mass Defects, 892 
Iyer (Rao Bahadur L. K. Ananthokrishna Iyer), The 
Mysore Tribes and Castes. Voh 4 (Review), 910 


Jackling (D. C.), awarded the John Fritz gold medal for 
1932, 808 

Jackson (Dr. J.), appointed H.M. Astronomer at the Cape 
Observatory ; work of, 990 

Jackson and Mott, Accommodation Coefficient for Helium 
on Tungsten, 684 

Jacob (C. T.), Motions of Bodies of Oil on the Surface of 
Alcohol-Water Solutions, 849 
Jacob [Lemarchands and], Chemical Inertia, 447 
Jacobson (Dr. J. 0.). Efficiency of Geiger Counter and 
Absorption of Cosmic Hays, 581 
Jacoby (Prof. H.), [death], 303 

Jacquet (P. A.), Protective Properties of Colloids and 
their Behaviour in the Electrolytic Deposition of 
Metals, 812 

James (Rev. E. O.), Prehistoric Cults in Portugal, 861 
James (T. E.), The Cambridge Philosophical Society, 952 
Jarratt (Sir William), retirement from the Patent Office, 
802 

Jastrow (J.), Effect!vo Thinking (Review), 947 
Jay (A. H.), [A. J. Bradley and], Deducing Accurate 
Values of the Lattice Spacing from X-ray Powder 
Photographs taken by the Debye-Scherrer Method, 
142 

Jeans (Sir James), The Furthest Depths of Space (Henry 
Sidgwiok Memorial lecture), 839; The Mysterious 
Universe. Second edition (Review), 8 
Jeffery (G. H,), [Dr. A. I. Vogel and]. The Limiting 
Mobilities of some Monovalent Ions and the Dih- 
sociatiog Constant of Acetic Acid at 25°, 436 
Jeffreys (Dr. H.), Cartesian Tensors (Review), 152; 
Operational Methods in Mathematical Physics 
(fteweuO, 152 ; Origin of Igneous Rocks, 740 ; Origin 
of the Planetary System, 896 
Jenkin (Miss Penelope), appointed Ray Lankeatcr investi¬ 
gator at the Marine Biological Laboratory, Ply- 
mouth, 506 

Jenkin (T. J.), and B. L. Sothi, Hybrids of the Grass 
Phalarie, 743 

Jensen (H. L.), the Actinomyoetales (3), 675 
Jesenko (Prof. F.), [death], 159 ; [obituary article], 426 
Jewett (F. B.), [B. Gherardi and], World Telephony, 304 
Joad (C.E.M.), Philosophical Aspects of Modem Science 
(Review), 487 

Johann son (H.), [E. Brtlche and], The Electron Micro¬ 
scope, 28 

Johnson (E. E,), Habits of Bats, 236 
Johnson (Dr. G. Lindsay), A Pocket Atlas and Text-book 
of the Fundus Oculi. Second edition (Review), 796 
Johnson (Dr. R. C.), and N. R. Tawde, the Swan Bands of 
Carbon (C, Molecule), 632 

Johnston [Rice, Evoring and]. Free Organic Radicals, 
669 


Johnstone (Prof. J.), Chemical Composition of the Animal 
Body, 890 ; The Essentials of Biology (Review), 523 
Joliot (F.), [Irfcno Curie and]. New Evidence for the 
Neutron, 57 

Jo 1 lew (Z,), Diazo-Resins (1), 216 ; (2), 411 
Jolly (H. L. P.), Time Determination, 964 
Jolly (Prof. W. A.), The Living Organism, 410 
Joly (Prof. J.), A Suggested Mode of Radiotherapy when 
long continued Feeble Gamma Radiation may be 
desirable, 286 

Jones (E. Gwynno), Nuclear Structure, 580 
Jones (E. T.), Fatuoids or False Wild Oats, 133 
Jones (F. Ll.) f [Prof. J. S. Townsend and]. Ionisation by 
Positive Ions, 398 

Jones (Dr. H. Spencer), appointed Astronomer Royal; 
work of, 989 ; elected president of the South African 
Association, 973 ; Distance of Nova Persei and Nova 
Ophiuchi, 704 ; The Andean Eruption and Sunset and 
Sunrise Glows in South Africa, 279 
Jones (Inigo), Seasonal Forecasting, 31 
Jones (P. Mansell), What is Wrong with the Modern 
Universities ? 857 

Jones (Dr. Tudor), Primitive Conducting Mechanisms of 
the Vertebrate Hoart, 932 
Jones (Prof. W. Neilson), Ball Lightning, 545 
Jones (Dr. W. R.), [Dr. A. Cissarz and], German-English 
Geological Terminology (Review), 619 
Jouesco (J.), Movements of the Flowers of Ipomcea pur¬ 
purea, 1011 

Joslin (I. C.), and P. M. Taylor, Everyday Domestic 
Science ami Hygiene (Review), 150 
Joy (Mary), [J. Algar, Anno O’Reilly and], Some Deriva¬ 
tives of Dicoumarin, 71 

Joy (Dr. N. H.), A Practical Handbook of British Beetles. 

2 Vols. (Review), 186 

Joyco (Capt. T. A,), Central American Eccentric Flints, 
546 

Jucci (C.), and C. Manunta, Colouring Matter of the Silk¬ 
worm Cocoons of the Japanese Green Race, 447 
Judge (A. W.), Automobile Engines in Theory, Design, 
Construction, Operation, Testing and Maintenance. 
Second edition (Review), 489 

Julius (Sir George A.), elected president of the Australian 
National Iiosoarch Council, 572 


Kailan (A.), and W. Haas, Velocities of Esterification of 
Methyl and Ethyl Alcohols in Aeotio Acid, 251 ; and 
R. Raff, Velocities of Esterification of Alcohols in 
Acetic Acid, 639 ; and Paula Ulieny, Esterformation 
in Glycerol and Ethyl Alcohol, 518 
Kaplan (Prof. J.), Infra-Red BancU in the Aurora, 60 ; 

Origin of the Coronal Linos, 241 
Kapp, Determination of Hydrogen Sulphide in Trade 
Effluents, 787 

Karl (A.), Synthetic Willemite, 35 
Karpeltw (Miss Maud), English Folk-Dances, 208 
Karsten (M. C.) t [Dr. N. E. Brown, Dr. A. Tisoher, and], 
Mesombryanthema : Descriptions, with chapter on 
Cultivation and General Ecology (Review), 613 
Kasner (E.), Complex Geometry and Relativity, 72; 

Geometry of the Heat Equation (1), 556 
Kassel (Dr. L. S.), The Kinetics of Homogeneous Gas 
Reactions (Review), 293 

Katin (L.), Craft Distinction in fcho Factory, 638 
Kay (Prof. H. D.), appointed director of the National 
Institute for Research in Dairying, 321 
Koarton (Cherry), The Animals Came to Drink (Review), 
760 

Keble (R. A.), [D. E. Thomas and], A Revision of the 
Subdivision of the Upper Ordovician and Silurian 
Rocks of Victoria, 411 

Keeble (Sir Frederick), Fertilizers and Food Production 
on Arabic and Grass Land (Review), 6 
Keeler (C. E.), [L. S. King and], Absence of Corpus 
Callosum, a Hereditary Brain Anomaly of tho House 
Mouse, 751 

Keen (Dr. B. A.), Soil Physios in Relation to Meteorology 
(G. J. Symons Memorial Lecture), 469 
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Keen (Prof- W. W.), [obituary article], 195 
Keenan (R. DO. Chromosome Constitution of Sphenodon , 
895 

Keilling (J.), [G. Guittonnoau and], Formation of Higher 
Folythionates in the Course of the Solution of 
Elementary Sulphur in the Soil, 823 
Keith (Sir Arthur), The late Paleolithic Inhabitants of 
Palestine, 284 

Keller (Prof. A. G.), Societal Evolution : a Study of the 
Evolutionary Basis of the Science of Society, Revised 
edition {Review), 979 
Kellogg (Prof. 0. D.), [death], 603 
Kelly (Miss Isobel T.), The Northern Paiute, 404 
Kemnitzer (W. J.), [R. Arnold and], Petroleum in the 
United States and Possessions {Review), 868 
Kemp (Dr. S.), [F. S. Russell and], Polagic Animals off 
the South-West Coasts of the British Isles, 664 
Kendall (Prof. G.), Compound Formation in Liquid Mix¬ 
tures, 551 

Kendall (Prof. J.), Electrochemistry {Review), 082 
Kendrick (T. D.), The Crafts in Ancient Britain, 247 ; and 
0, F. 0. Hawkee, Archaeology in England and Wales, 
1914-1931 {Remew), 984 
Kendrick (T. E.) f British Hanging Bowls, 27 
Kcnnard (E. H.), Entropy, Reversible Processes, and 
Thermo-couples, 72 

Kennaway (K, L.), [Dr. J. W.Cook, I. Hieger,W. V. May- 
neord and], Production of Cancer by Pure Hydrocar¬ 
bons (1), 70 

Kennedy (Dr. R. J.), The Velocity of Light, 277 
Kennedy (8. J.), [Dr. A. Ferguson and]. Surface Tension 
Measurement, 71 

Kennelly (Prof. A. E.), Electrical Education inU.S.A., 549 
Kenner (Prof. J.), A Correlation of the Walden Inversion 
with tho Pinacone and Beckmann Changes, 309 
Kermack (W, O.), W. H. McCroa, and Prof, E. T. Whit¬ 
taker, Propert ies of Null Geodesics, and their Applica¬ 
tion to tho Theory of Radiation, 976 
Kermode (P. M. C.), [obituary article], 500 
Keyes (F. G.), and S. C. Collins, Pressure Variation of the 
Heat Function as a Direct Measure of the Van der 
Waola Forces, 288 

Keyston (J. E.), [Dr. 8. P. McCallum, L. Klat/.ow, and], 
A Continuous Spmitnun of Pure Argon, 810 
Khouvine (Y.), The Chitin of Attjwrgilliw niger, Psalliota 
campeetrie, and Armillaria meUea , 447 
Kidd (Dr. F,), and Dr. C. West, Cold Storage of English 
Plums, 512 

Kidsnn (Dr. E.), Sunset Glows and tho Andoan Eruptions, 

Kilgore (G. R.), [L E. Mouromtsoff and], A Magneto-static 
Oscillator, 856 

Klmmins (Dr. C. W.), Pharmacy and Recent Advances 
in Science, 575 

Kimovec (D.), [G, Gorbach and]. After-inactivation of 
Irradiated Sucrose Solutions, and the Influence of 
Added Tryptophane and Yeast-Gum, 412 
King (A. T.), [H. R. Hirst and]. Lubricating Oils and 
Cancer, 810 

King (E. J.), A New Form of Filter Stick, 787 
King (Dr. H.), [Dr. O. Rosenheim and], The Ring System 
of Sterols and Hilo Acids, 315 
King (L. S.), and C. E. Keeler, Absence of Corpus Callosum, 
a Hereditary Brain Anomaly of tho House Mouse, 751 
King (R. (),), Beneficial Effect of Oxidation on the 
Lubricating Properties of Oil, 822 
Kingdon-Ward (Capt. F.), Scientific Expedition to Tibet, 
78»i 

Kingzett (/'• T.), Chemical Encyclopedia: a Digest of 
Chemistry and its Industrial Applications. Fifth 
edition {Review), 795 

Kinncrsloy (H. W.), J. R. P. O’Brien, and Prof. R, A. 

Peters, Potency of Vitamin B, Preparations, 774 
Kinsey (V. E.), Mechanism of the Action of X-rays on 
Living Tissues, 436 

Kip for (P.), [A. Piccard, E. Stahel and], Intensity of the 
Cosmic Radiation at 16,000 metres Altitude, 287 
Kirchheimer (F.), Pollen from the Upper Cretaceous 
Dysodil of Ranke, Namaqualand, 410 


Kirk (Sir John), Centenary of, 920 
Kirk (J. H.)* (with K. S. Isles) Adam Smith prise of 
Cambridge University, 785 

Kirkpatrick (E. A.)> The Sciences of Man in the Making : 

an Orientation Book {Rev%ew) t 493 
Kirsch (G«), [H. Grftven and], Radioactivity of Early Pre- 
Cambrian Granites from Southern Finland, 484; 
and F. Rieder, Neutron Emission of Beryllium, 639 ; 
Resonance of the Beryllium Nucleus, 323 
Kiahen (Dr. J.), Spectrum of Trebly Ionised Lead, 739 
Kistiakowsky (G. B.), [G. H. Dieke and]. Rotational 
Structure of the Ultra-Violet Absorption Bands of 
Formaldehyde, 520 

Klatzow (L.), [Dr. 8. P. McCullum, J. E. Keyston and], A 
Continuous Spectrum of Pure Argon, 810 
KJemetsen (8.), [MUo. Ellen Gleditsoh and], The Actinium- 
uranium Ratio in an Old Uraninite-olevite from 
Aust-Agder (Norway), 34 

Klingelhoefer (W. C.), [W. H. Rodebush and], Reaction of 
Chlorine with Hydrogen, 761 
Knapman (H.), [death], 303 ; [obituary article], 426 
Knight (R.), The Explanation of Animal Behaviour, 649 
Knorr (F.), 'Twisted Trees, 136 
Knox-Shaw (Dr.), Expansion of the Universe, 876 
Kober (L.), Das alpine Europa und so in Rahrnon : ein 
geologisohes Geataltungabild {Review), 415 
Koch (Dr. L.), Scientific Investigations in East Greenland. 
538 

KOhler (Prof.), and Dr. P. Kraft, Infra-Red Photo¬ 
micrography, 245 

KOhler (A.), and H. Loitmaier, Thermoluminesoence in 
Minerals, 519 

Kohlrausch (K. W. F.), [A. Dadieu, A. Pongratz and], 
Raman Spectrum of Organic Substances (Isomeric 
Paraffin Derivatives III), 556; Raman Effect 
(19), 36 ; (23), 519 ; H. Kopper, and P. Seka, Roman 
Spectrum of Organic Substances (Isomeric Paraffin 
Derivatives, II), 655 
Koller (G.), Ramalic Aeid, 619 

Koller (P. C.), Sex-Differences in Crossing-over and 
Chiasrna-Frequency in the Mouse, 242 
Kopper (H.), [K. W. F. Kohlrausch, R. Seka and], 
Raman Spectrum of Organic Substances (Isomeric 
Paraffin Derivatives, II, 666 
Kordi (A. H. H.), [G. H. Eagles and], Cultivation of 
Vaccinia Vims, 70 

Korschelt (Prof. E.), Regeneration und Transplantation. 

Band 2, Teil 1 {Review), 618 
Kosambi, (D. D.), The Expanding Universe, 507 
Koworski (L.), Very Thin Crystals with Curved Outlines, 
179 

Kraft (Dr. P.), [Prof. Kdhlor and], Infra-Red Photo¬ 
micrography, 245 

Kramp (Dr. P. L.), Tho Hydroids of Greenland, 442 
Kraus (Prof. E. H.), and l3r. E. F. Holden, Gems and 
Gem Materials. Second edition {Review), 419 
Krauss (P,), [A. Mtiller and]. Synthesis of e-annno-n- 
hoptoio Acid ; 2-Mothylhexamethylenimine ; Action 
of Alkali on fi-bromo-n-hexylamine and on 7-bromo-n- 
heptylomine, 619 

Kremann (R.), and R. Baum, Galvanic Potentials and 
Constitution of Gold Amalgams, 519 ; [L. L&mmer- 
mayor, jun., and], Position of Gold in the Potential 
Series of the Electrolysis of Molten Alloys, 619 ; N. 
Pestemer, and Paula Bernstein, Ultra-Violet Absorp¬ 
tion of Binary Liquid Mixtures (1), 519 
Kreutz (St.), Luminescence of Minorala in Relation with 
tho Places at which they are Found and with the 
Conditions of their Formation, 656 
Kriegor (H. W.), Decorative Art in Oceania, 99 
Krigo (Dr. L. J.), Geological History of Durban, 971 
Krishnan (Dr. G. Siva Rama), Eddington's Theory and 
Physical Constanta, 776 

Krishnan (K. S.), Magnetic Analysis of Molecular Orienta¬ 
tions in Crystals, 313; Magnetic Constants of 
Benzene, Naphthalene and Anthracene Molecules, 698 
KrokstrOm (T,), Composite Dyke of Broven, Sweden, 478 
Krumbie^el, Characteristics of Geographical Races of 
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Ktthl (V.), and Dr. E. Meyer, Absorption of Sound by 
Porous Materials, 680 

Kuhn (H.), and O. Oldenberg, Compounds of Inert Oases, 
406 

Kun (H.), and H. Burehardt, Non-specific Actions of the 
Female Sexual Hormone (Progynon), 484 
Kunz (Dr. Q. F.), [death], 288 

Kurosawa (Dr. R.), Characteristics of a Diffusing Material, 
as Regards Transmission and Reflection, 616 
Kusano (8.), Host-Parasite Relationship in Olpidium , 008 


L. (W. W.), Undeciphered Scripts, 741 
Laboccetta (L.), Effective Integration of Discontinuous 
Functions (1), 930 

Labouret (Prof. H.), Les Tribus du Rameau Lobi {Review), 
620 

Labrousse (F.), Fluorescigen Funotion in the Phyfco- 
pathogenic Bacteria, 170 

Lacey (J, M.), Shyok Glaciers and Indus Floods, 771 
Lachmann (Dr. G. V.), awarded the Taylor gold modal of 
the Royal Aeronautical Society, 735 
leaden burg (Prof. R. W.), appointed Cyrus Fogg Brackett 
research professor of Physics in Princeton University, 
308 

Lafuma (H.), Hydration of Anhydrite in the Presence of 
Calcium Hydroxide, 260 

Lagotala (H.), Geology of tho mining region of Ren6ville, 
French Equatorial Africa, 411 ; and C. Couchet, 
The Tectonic of the Cupriferous Region of the 
Middle Congo, 1011 

Laidlaw (Dr. P. P.), and G. W. Dunkin, Prevention of 
Distemper, 920 

Laigret (J.), [C. Nicollo, Marcandier, R. Pirot and], The 
Rat, an animal Reacting to Benign Endemic Forms 
of Virus, 34 

Laird (Prof. J.), Hume’s Philosophy of Human Nature 
(Review), 466 

Lakhovsky (G.), Cosmic Waves and Cellular Oscillations, 
412 

de Lalande (J6r6mo), 1732-1807, 48 

Lallemand (A.), The Variable Paramagnetism of 
Crystallised Ferric Chloride and the Constant Para¬ 
magnetism of the FejCl, Molecule in tho Gaseous 
State, 34 

lamb (J, P.), The Public Library as an Aid to Industry 
and Research, 587 

Lftmmermayer, jun. (L.), and R. Kremann, Position of 
Gold in the Potential Series of the Electrolysis of 
Molten Alloys, 619 

l*ane (Dr. C. T.), Diamagnetism of Thin Films of Bismuth, 
999 

Lang (Dr. W. H.), The Old Red Sandstone Flora of Scot¬ 
land, Pt. 7. 869 

I^angmuir (Dr. I.), awarded the Nobel prize for Chemistry 
for 1932 ; the work of, 708 

Langmuir (Dr. I.), Electrical Properties of the Discharge 
in Gas at Low Pressure, 481 ; Evaporation, Con¬ 
densation, and Adsorption, 515 
Langseth (Dr. A.), and Dr. J. R. Nielsen, Raman Spec¬ 
trum of Nitrous Oxide, 92 
Laplace, Monument to, 381, 734 

Lapp (C.), Rotatory Power of Quinine in Alcoholic Solu¬ 
tion, 376 

Lapworth (Prof. A.), and Prof. R. Robinson, Theory of 
Indueed Polarities in Benzene, 273 
Larmor (Sir Joseph), resignation of the Lucasian pro¬ 
fessorship of Mathematics, 62 
Lossovazky (K.), A new Algol Variable in Andromeda, 
173 

de Laszlo (Dr. H.), and V. E. Cosslett, Rectilinear Propa¬ 
gation and Diffraction of Electrons, 69 
Latham (Mary H.), Scottish Carboniferous Ostracoda, 
143 

Laurent (P.) f [A Chretien, and], Method of Fhyeioo- 
chemioal Analysis in Organic Solution by Measuring 
the Specific Inductive power, 1011 
Lausson (Prof. P. G.), and Prof. W. J, Cox, Properties 
and Mechanics of Materials (Review), 162 


Lausoher (F.), F. Steinhauser, and M. Toperozer, Profile 
of the Intensity of the Sun's Radiation through the 
Styrian and Lower Austrian Alps, 484 
Leach (H.), [Dr. H. H. Storey and], Tea Yellows' in 
Nyasaland, 668 

Leach (Dr. W.), [Prof. W. Stiles and], Respiration in 
Plants (Review), 868 

Leaf (Charlotte M.), Walter Leaf, 1862-1927: Some 
Chapters of Autobiography. With a Memoir {Review), 
796 

Leakey (Dr. L. S. B.), The Oldoway Human Skeleton, 678 ; 
008 

Lebedeff (G. A.), Interaction of Ruffled and Rounded 
Genoa of Drosophila virilis, 619 
Lecoo (Prof. M. T.), [death], 873 

Le Chatelior (Prof. H. L.), Eighty-second birthday of, 
835 

Lechnor (F.), Raman Effect (20), 36 
Lecoq (R.) B Vitamins and the Utilisation of the Lipides, 
1011 

Lee (Lieut-Col. A. G.), appointed Enginoer-in-Chief to the 
G.P.O., 874 

Lee (Dr. D. W.), Eta Aquil® and the Capheid Problom, 
633 

Leech (H. R.), Political Economy and Unemployment, 
393 

Leeds (E. T.), Celtic Art in Britain, 247 

Leonhardt (M.), Notea d’ethnologio N6o-Cal6donienne; 

Documents N6o-Cal6doniens (Reviews), 526 
van Leeuwenhoek (Antony), tercentenary of tho birth of, 
572 

Leitrneior (H.), [A. Krthler and], Thermoluminescenoe in 
Minerals, 519 

Lele (S. R.). [Prof. S. K. Banerji and], Electric Charges on 
Rain Drops, 998 

Lomarclianda and Jacob, Chemical Inortia, 447 
Lennard-Jones (Prof. J. E.), appointed John Humphrey 
Plummer professor of Inorganic Chemistry in Cam¬ 
bridge University, 249 ; elected a fellow of Corpus 
Christi College, Cambridge, 653 ; Tho work of, 232 
Lenzen (Prof. V. F.), The Nature of Physical Theory : 

a Study in Theory of Knowledge (Review), 40 
Leppan (Prof. H. D.), Agricultural Policy in South 
Africa (Review), 384 

Leprinco-Ringuet (L.), [le Due de Broglie and], Absorp¬ 
tion of Boron Neutrons by Lead, 315; Neutrons of 
Boron excited by Radium Emanation, 322 
Lorer (M.), [G. Hugel and]. Synthesis of Alkyl Aromatic 
Hydrocarbons, 375 

Le Rouzic (Z.), Morphologic et Chronologic des Monu¬ 
ments Sepulohraux de Morbihan, 442 
Lesage (P.), Progressive Acquisition of Precocity in 
Lepidium sativum , 859 

Le Thomas (A.), Influence of High Proportions of Silicon 
on Certain Properties of Cast Irons, 823 ; [L. Quillet, 
M. Ballay and], Properties of Copper-nickel Alloys 
containing Tin and Silicon used for Steam Valves, 179 
Levaillant (K.), [A. Hodaghian and], Action of Lithium 
Hydride on Benzoyl Chloride, 143 
Lever (R. A.), Warfare on Eddystono Island, 808 
Leverhulme (late Viscount), institution of post-graduate 
studentships in Chemical Engineering at University 
College, London, 589 

Levi-Civita (Prof. T.), elected a foreign associate of the 
Royal Aoademy of Belgium, 980 
Levinstein (Dr. H.), World Problems of the Chemical 
Industry, 601 

Levy (Prof. H.), The Universe of Science {Review), 719 
Levyns (M. R.), Revision of Robostemon , Lehm., 939 
Lewi (S.), [M. Centnarsswer and], Influence of the Tem¬ 
perature on the Velocity of Solution of Thallium in 
Nitric Acid, 180 

Lewis (Prof. J. V.), A Manual of Determinative Mineralogy, 
with Tables : for the Determination of Minerals. 
Fourth edition, revised by Prof. A. C. Hawkins 
(Beetae), 493 

Lewis (W. B.), [Lord Rutherford* 0. E. Wynn-Williams, 
B. V. Bowden and], Analysis of oc-rays by an Annular 
Magnetic Field, 788 
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Lewis (W. V.), Formation of Dungeness, 703 
Lewitt (E. H.), Hydraulics. Fourth edition ( Revieuf), 152 
Libermann (D.), [P. Garr6 and], Chlorides of the Aryl- 
sulphurous Acids and Mixed Aryl and Alkyl Sul¬ 
phites, 1011 ; IP. Cnrr<§, and], Thionylaniline as a 
reagent in Organic Chemistry, 215 
Lioht (late Dr. H.), translated by J. H. Freese. Edited 
by L. H. Dawson. Sexual Life in Ancient Greece 
(Review), 262 

Liehtenbcrger (Prof. J. P.), Divorce : a Social Inter¬ 
pretation (Reviev'), 492 

Lignana (M.), Electrochemical Periodicities, 474 
Ligni&res (J.), Causes of the Attenuation and Exaltation 
of the Aphthous Virus. 215 
Lilianthal (Otto), Memorial to, 270 

Lind (S. 0.), and C. Rosenblum, Combination of Carbon 
Monoxide and Oxygon under the Influence of Radon, 
520 

Lindemann (Prof. F. A.), the Physical Significance of the 
Quantum Theory (Review), 330 
Lindlcy (I>r. M. F.), appointed Comptroller-General of 
Patents, Designs and Trade Marks at the Patent 
Office, H02 

Lindstroin (Prof. E. W.), Tetraploid Tomat/O Plants, 478 
Link (F.), Records of Atmospherics, 787 
Link (,Prof. K. P.), Preparation of Methyl d-Gftlaet- 
uronide, 402 

Linsdalo (Dr. Jean M.), Pest Control and Wild Animal 
Life. 841 

Lishman (W. K.)» The Contribution of Science to the 
Future, 582 

Little (E. M.). History of the British Medical Association, 
1832-1932 (/frvicir), 119 

Liu (Prof. J. C.) t Systematic Botany of the Flowering 
Families in North China (Review), 884 
Lloyd (Dr. D. Jordan), Biological Significance of Colloid¬ 
al Structure, 933 ; the pH Stability of Proteins 
jind Osmotic Swelling, 24 

Lloyd (Prof. F. E.), elected president of the Royal Society 
of Canada. 158 

Lloyd (F. E.), and T. C. Barnes, Changes in the Cells of 
Spirogyra associated with the presence of Water 
Polymers, 555 

I loyd-Evans (lb), and S. 8. Watts, Flow of Air in Pipes, 
822 

Lochhoad (J. H.), Poly pharyngeal Planarians, 98 
Loehte-Hultgreven (Dr. W.), and E. EaRtwood, Now 
Infra-red Bauds photographed in the Absorption 
Spectrum of Acetylene, 403 
Locke (John), Tercentenary of the birth of, 338 
Lockhart (L. W.), The Basic Traveller (Review), 83 
Lodge (Sir Oliver), Changes in Scientitle Outlook, 19(5; 
Science in the 'Sixties, 125 ; The Past and Future in 
Psychical Research, 805 

Loeb (Prof. L. B.), The Nature of a Gas (Review), 621 
Lombard (A.), and A. Coaz, Limit between the Jurassic 
and the Cretaceous from the Col des Aravis to the 
Col du Sttgeroux, Haute Savoie, 483 
Lombard (V.), and C. Eichnor, Diffusion of Hydrogen 
through Palladium, 107 

Lombardi (L.), An Absolute Voltmeter for the Measure¬ 
ment of Large Differences of Potential, 180 
Lone* (Dr. T. E.), Site of Newcomen's Engine, 692 
Long (Miss Amalie E. Weiss), and Prof. T. H. Pear, 
Vocational Tests and Dexterity, 316 
Long (H. C.), Weeds of Grassland, 993 
Longfield (Capt. T. E.), Subsidence of London, 895 
Longstaff (Jane), (n<Sv Donald), Revision of the British 
Carboniferous members of the family Loxonematid®. 
178 

Longsworth (L. G.), [Dr. D. A. Maolnnes, Dr. T. Shed- 
lovsky and], Limiting Mobilities of some Monovalent 
Ions and the Dissociation Constant of Acetic Acid at 
25°, 774 

Loofbourow (J. K.), [F. F. Hoyroth and], Ultra-Violet 
Absorption Spectrum and Chemical Structure of 

Loomis (A. L.), and W. A. Morrison, Precision Clocks, 

124 


Loomis (A. G.), [H. A. Ambrose and]. Viscosities of Drilling 
Muds, 547 

Losoby (E. D.), Repeated conjugation in Cloeteriur* 
pritekardianum. Arch., 939 

Love (W. H.), Mitotic Activity of Normal and Malignant 
Tissues and its Modification by X-raya, 591 
Lowndos (A. G.), Occurrence of BathyneUa in England, 61 
Lowy (A.), [C. R. Payne and], Highly Cracked Gasoline, 
513 

Lucas (R.), and P. Biquard, New Optical Properties of 
Liquids submitted to Ultra-sound Waves, 179 
Lusk (Prof. G.), [death], 159 ; [obituary article], 300 
Luthi (R.), [A. J. Weigle and]. Abnormal Dispersion of 
Amyl Alcohol for Short Wave-lengths, 591 
Luyten (W. J.), Stellar Statistics (5), 519 
Lyio (Sir Thomas R.), Production of Microscopic Test- 
rulings, 243 

Lyons (J.), and G. T. Pyne, Factors affecting the body or 
Viscosity of Cream and Relative Matters, 214 
Lyot (R.) t Corona without an Eclipse, 371 ; Spectrum of 
the Solar Corona, 64 


Maby (J. C.), Identification of Woods and Charcoals, 976 
McAdie (Prof. A.), Airgraphios ( Review) t 648 
McAtee (W. L.), Effectiveness in Nature of the So-called 
Protective Adaptations in the Animal Kingdom, 66 ; 
961 

McBain (A.), [E. Barton-Wright and], Physiology of the 
Virus Diseases of the Potato, 322 ; 668 
McBain ( Prof. J. W.), The Sorption of Gases and Vapours 
by Solids (Review), 222 

MacBrido (Prof. E. W.), A New Philosophy of Biology 
(Review), 907 ; The Inheritance of Acquired Char¬ 
acters, 128 

McCullum (Dr. S. P.), L. Klatzow, and J. E. Keyston, 
A Continuous Spectrum of Pure Argon, 810 
McCloan (Capt. W. N.), Inland Water Supply, 677 ; River 
Gauging and Flood Prevention, 62 
McClelland (W. R.), [R. J. Traill and]. Radium from 
Canadian Pitchblende, 924 

McCleery (Dr. D. K.), Fall of Potential in a Charged 
Insulated Cable, 71 ; Heat Distribution in a Uniform 
Bar, 737 

MacClomont (D.), and J. Henderson Smith, Filtration of 
Plant Viruses, 129 

McCrua (Dr. W. H.), appointed reader in Mathematics 
at Imperial College—Royal College of Science, 176 ; 
[W. O. Kermack, Prof. E. T. Whittaker and], Pro¬ 
perties of Null Geodesics, and Their Application to 
the Theory of Radiation, 976 
Macdonald (Dr. A.), 'Legislative Anthropology’ in the 
United States, 968 

MacDonald (Sir George), the Roman Wall in Scotland, 957 
Macdonald (Sir Murdoch), The Engineering Development 
of Egypt and the Sudan, 731 
MacDonald (T. L.). Slopes of the Lunar Mountains, 210 
McDougall (Prof. W.), Meaning of Character and Per¬ 
sonality, 693 

McDowull (Rev. S. A.), The Place of Biology in Education, 
899 

McDowell and Usher, Settling of Colloidal Suspensions, 703 
Macfadyen (Dr. W. A.), The Late Geological History of 
British Somaliland, 433 

Maofarlane (Prof. J. M.) ? The Quantity and Sources of 
our Petroleum Supplies : a Review and a Gritioism 
(Review), 832 

McGuire (Isabelle P.), Pelomyxa Carolinensis in Great 
Britain, 168 

Me Hardy (J. W.), appointed a lecturer in Entomology 
in Edinburgh University, 105 
Machob(»uf (A.), H. Cheftel, and J. Blass, Colorimetric 
Estimation of Small Quantities of Lead Introduced 
into Food, 323 

Machek (G.). Action of Gaseous Cyanogen on Phenols ( 1 ), 639 
Maolnnes 0>r. D. A.), Dr. T. Shedlovsky, and L. G. 
Longsworth, Limiting Mobilities of some Monovalent 
Ions and the Dissociation Constant of Aoetio Acid at 
25®, 774 
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McIntosh (Ft. A.)* Meteor Observations in New Zealand, 

. 246 

Mackey (E.), Mohenjo-daro Dating, 339 
M’Kay (R.), [P- A. Murphy and]. Comparison of some 
European and American Virus Diseases of the 
Potato, 34 

Mackenzie (A. J.), awarded the Cecil Peace prize, 974 
Mackenzie (J. E.), and H. W. Melville, Diffusion Co¬ 
efficients of Bromine-Hydrogen, Bromine-Nitrogen, 
Bromine-Oxygen, and Bromine-Carbon Dioxide, 322 
Mackenzie (Dr. KJ, A Peculiar Visual Experience, 888 
Mackintosh (J.), Tuberculosis in Cattle, 396 
MoLachlan (Dr. N. W.), Accession to Inertia of Flexible 
Discs Vibrating in a Fluid, 142; Axial Sound- 
Pressure Due to Diaphragms with Nodal Lines, 142 ; 
Theory of Conical Loud Speakers, 100 
MoLaughlin (D. B.), Spectroscopic Study of the Brighter 
Stars of Type Be, 896 ; [late Dr. R. H. Curtiss and], 
The Star R Scuti, 744 

Maolean (Sir Ewen J.), appointed emeritus professor at 
the Welsh National School of Medicine, 177 
McLennan (Prof. J. C.), Electric Supra-Conduction in 
Metals, 873 ; 879; 925 ; Prof. J. C. Fields, 688; 
and others. Liquid Helium, 210 ; and others, New 
Experiments on Superconductivity, 703 ; Prof. A. 
C. Burton, J. O. Wilhelm, and A. Pitt, Superconduc¬ 
tivity with High Frequency Currents, 201 
McLintook (W. F. P.), Metamorphism Produced by the 
Combustion of Hydrocarbons in the Tertiary Sedi¬ 
ments of South-West Persia, 142 
MoLuokie (J.), and A. Burgess, Mycotrophism in the 
Rutaceae (1), 976 

Macmillan (Capt. H.), The Next Step, 15 
Macmillan (Lord), to be president of the National Institute 
of Industrial Psychology, 695 
MacNalty (Dr. A. S.), Report on Tuberculosis, 124 
Mocnaughton (D.) r A Scheme of Egyptian Chronology : 
with Notes thereon including Notes on Cretan and 
other Chronologies (Review), 759 
MoPetrie (J. 8.). [Dr. R- L. Smith-Rose and], Propagation 
along the Earth of Radio Waves on a Wave-length 
of 16 Metros, 70 

M&ddocks (W. R.), [J. H. Andrew and], Mixtures of 
Ferrous and Manganese Silicates, 704 
Madigan (C. T.), Geology of the Western MacDonnell 
Ranges, Central Australia, 902 
Madon (F. V.), and S. Ooldberger, The Adrenaline Blood- 
Sugar Curve during Fatigue and tho Potassium- 
Calcium Ratio, 216 

Madsen (Prof. T.), awarded the Buchanan medal of the 
Royal Society, 730; presented with the Buchanan 
medal; the work of, 898 

Mager (H.), Water Diviners and their Methods. Trans¬ 
lated from the fourth edition of “Lee Souroiers et 
lours Proc6d6s” by A. H. Bell (Review), 527 
Magnus, Bt. (Sir Philip), Ninetieth birthday of, 535 
Magoun (F. A.), and E. Hodgins, A History of Aircraft 
(Review), 419 

Mailhe (A.), and M. Renaudie, Formation of Various 
Organic Sulphur Compounds starting with Ethylene 
Hydrocarbons, 447; and Creusot, The Thermal 
Decomposition of Isopentane in the Presence of 
Silica Gel, 215 

Major (E. H.), [O. Ftlrth and], Accumulation of Carbo¬ 
hydrate in the Liver of Lard-fed Rata, 201 
Majewska (Mile. S.), [M. Centnerszrwer, Mile. C. Weker 
and]. Velocity of Evaporation of Liquids in a Current 
of Air, 180 

Major (R. H.) f The Doctor Explains (Review), 457 
Majorana (Q.), A New Photoelectric Phenomenon, 241; 375 
Malurkar (S. L.}, Meteorological Observations in Southern 
India, 969 

Mallet (Sir Bernard), [death], 690 ; [obituary article], 728 
Mollik (Dr. D. N.), The Elements of Astronomy (Review), 
706 

Malloeb (J. R.), Australian Diptera, 518; (31), 675; 
(32), 711 

Mander-Jones (B.), and V. M. Trikojus, Synthesis of 
Bases allied to Coniine (1), 903 


Manfleld (G. W.), Practical Science for Seniors. Books 
1, 2, 3 (Review), 721 

Manley (J. J.), Determination of Refractivity Tempera¬ 
ture Coefficients for Liquids, 142 
Mann (Dr. F. G.), An Optically Active Inorganic Salt, 368 
Mann (W. B.), awarded a post-graduate travelling 
studentship of London University, 901 
Manunta (C.), [C. Juooi and], Colouring Matter of tho 
Silkworm Cocoons of tho Japanese Green Race, 447 
Maroandier [C. Nioolle, J. Laigret, R. Pirot and], Tho 
Rat, an Animal Reacting to Benign Endemic 
Forms of Typhus, 34 

Marcelin (A.), Solutions Superficielles, Flu ides & Deux 
Dimensions et Stratifications MonomoUsoulaim* 
(Review), 420 

Merchant (Prof. E. W.), elected president of the Institution 
of Electrical Engineers, 127 ; The Electric Grid, 658 
Merchant (Sir James), The People’s Cinema University, 307 
Marconi (Marches©), Ultra-Short-Wave Wireless Com¬ 
munication, 877 ; Radio Communication with Very 
Short Waves, 260 

Marett (Dr. R. R.), Social Anthropology in Epitome 
(Review), 718 

Margary (J. D.), (J. E. Clark, R. Marshall, Capt. C. J. P. 

Cave and], Phenological Report, 1931, 858 
Marineseo (N.), Influeneo of an Artificial Electric Atmo¬ 
sphere on tho Ascent of the Sap, 323 
Maris [Hulbert and]. Sunspots and Comet Activity, 371 
Mark (Prof. H.), Structure of Cellulose and Related Sub¬ 
stances, 670 

Mark (H.),und R. Wiorl, Die experimentellon und theoret- 
ischon Grundlagen dor Elektrononbougung (Review), 
528 

Marotta (D.), and G. Rosanova, Structure of C-substituted 
Derivatives of Barbituric Acid, 639 
Marrison W. A.), |A. L. Loomis and]. Precision Clocks, 
124 

Marshall (J.), and J. Staley, Influence of Light on the 
Gorging of Culex pip ten* L,, 500 
Marshall (J. F.), A Mosquito Summary, 843 
Marshall (P. G.), Further Purification of Gonadotropic 
Hormones (p-Factors), 170 

Marshall (R.), [J. E. Clark, I. D. Margary, Capt. C. J. P. 

Cave and], Phenological Report, 1931, 858 
Marson (Dr. C. B.), appointed head of the Chemistry 
department of the Hull Municipal Technical College, 
141 ; [obituary article], 767 

Marti (P.), Determining the Slope of the Sea Floor by 
Means of Acoustic Sounding, 674 
Martin (Dr. G.), Chemical Engineering and Thermo¬ 
dynamics applied to the Cement Rotary Kiln 
(Review), 867 

Marton (Dr. L.), Mercury Traps, 739 
Marvin (Prof. F. S.), Creative Man (Review), 416 ; The 
Future of China (Review), 114; World Civilisations 
(Review), 757 

Marwick (Thora G\), An X-Ray Study of Mannitol, 
Duloitol, and Mannose, 96 ; [Dr. W. T. Astbury and], 
X-Ray Interpretation of the Molecular Structure of 
Feather Keratin, 309 

Maskelyne (NeviJ), Bicentenary of the birth of, 600 
Mason (Prof. C. W.), [Prof. E, M. Chamow and]. Hand¬ 
book of Chemical Microscopy. Vol. 2 : Chemical 
Methods and Inorganic Qualitative Analysis (Review), 
619 

Mason (Prof. K.), Geography in Current Affairs, 875 
Massee (A. M.), Detecting Insect Pert Attacks, 505 
Massey (Dr. H. S. W.), Collisions of Neutrons with 
Electrons and Atomic Nuclei, 853 ; and C. B. O. 
Mohr, Diffraction of Gas Atoms, 276 
Masson (Prof. I.), A Bibliography of Boyle, 498 ; Liquid 
Mixtures, 550 

Mather (K.), Chromosome Numbers of the Genus Crocus, 
583 

Mathews (G. M.), Australian and New Zealand Ornithology 
(Review), 257 

Mathias (E.), W. J. Bijleveld, and P. P. Grigg, Tho 
Rectilinear Diameter of the Carbon Monoxide Mole¬ 
cule, 34 
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Mathieson (J. G,), re-elected president of tho British 
Association of Research for tho Cocoa, Chocolate, 
Sugar Confectionery, and Jain Trades, 127 
Matignon (C.), Injurious Fogs, 822 

Matthews (L. H.), South Georgia, the British Empire’s 
Subantarctic Outpost: a Synopsis of the History of 
the Island (Review), 015 

Matthews (Velma Dare), Studies on the Genus Pythium 
{Review), 384 

Maurice (Major-Genl. Sir Frederick), appointed principal 
of East London College, 1)74 

Mawson (Sir Douglas), Map of New Antarctic Lands. 538 
Maxwell (Sir John Stirling), Forestry and National 
Economy, 427 

Mayneord(W.V.), [Dr.J .W. Cook,I.Hieger,E.L.Kennaway 
and], Production of Cancer by Pure Hydrocarbons 
(lb 70 

Mead (Dr. Margaret), Animism and Child Psychology, 894 ; 

Growing up in New Guinea {Review), 78 
Meek (C. K.), Tribal Studies in Northern Nigeria, Vol. 2 
(Review), 501 

Moiseis (Dr. E-), [Dr. J. Heller and], Radiographs of 
Tnsocts, 029 

Meissner (K. L.), Two Years’ Corrosion Tests with Dural- 
plat in the North Sea, 482 

Melliin}>y (Prof. E.), awarded a Royal Medal of the Royal 
Society, 730 ; awarded the Cameron Prize of Edin¬ 
burgh University, 170 ; presented with a Royal 
Medal ; the work of, 898 
Mellanby (Prof. J.), Secretin, 750 

Alellor (D. I\), ["F. P. l>wyer andj. Crystal Structure of 
Indium, 639 ; [V. M. Trikojus and]. Use of Potassium 
Bichromate and Sodium Nitrite in Aromatic Nitros- 
ations, 903 

Melluish (R. K.), An Introduction to the Mathematics of 
Map Projections (Review). 151 
Melville (H. W.), [J. E. Mackenzie and]. Diffusion Co¬ 
efficients of Bromine-hydrogen. Bromine-nitrogen. 
Bromine-oxygen, and Bromine-carbon dioxide, 322 
Mencke, Scattering of X-Rays by Amorphous Media, 668 
Menken (J.), Education and Training for Management, 636 
Monon (K. S.), Madras Plankton, 932 
Menon (M. G. K.). The Hydromedusm of Madras, 280 
Menzel (Dr. D. H.), The Solar Chromosphere, 372 
Menziea (Prof. A. C.), appointed professor of Physics at 
University Collogo, Southampton, 105 
Monzies (A. W. C.), Vapour Pressure of Liquid Water 
that has recently been Frozen. 940 
Monzlor (F. A. A.), Post Office Reform, 628 
Messerly (().), Los Travaux de defense du Mississipi, 470 
Meston (A. L.), Tasmanian Rock Carvings, 840 
Mete (C. W,), [M. Louise Sehmuck and]. Maturation 
Divisions and Fertilisation in Eggs of Sctara copro - 
phila. Lint., 510 

ter Meulen (Prof. H,), Distribution of Molybdenum, 968 
Meyer (Dr. E.), Absorption of Sound by Porous Materials, 
580 

Meyer (F.), [E. Cbcrbuliez and]. Fractionation of Casein, 
590 

Meyer (J.), [A. and R. Sartory, M. Antonioli and], Presence 
of a Pigment resembling Prodigiosino in Actinomyces 
AUenbachii, 251 

Miohal (A. D.), and J. L. Botsford, Extension of the New 
Einstein Geometry, 751 

Michels (A.), and C. Michels, Influence of Pressure on the 
Dielectric Constant of Carbon Dioxide up to 1000 
Atmospheres between 25° C. and 160° C., 822 
Michels (C.), [A. Michels and]. Influence ofPressure on the 
Dieleotric Constant of Carbon Dioxide up to 1000 
Atmospheres between 25° C. and 160° C„ 822 
Mflml (C.), [T. V. Ionescu, and]. Ionised Gases in the 
Magnetic Field : Pressures below O’001 mm. Mercury, 
1010 

Mien (Sir Henry), An Empire Museum Survey, 470; 

Presidential Address to the Museums Association, 138 
Mill (Dr. H. R.), appointed a Commander of the Order of 
St. Olav, 91 

Miller (Christina C.), [W. C. A. Guthrie and], Determina¬ 
tion of Rook Constituents by Send-micro-methods, 858 


Miller (H. J.), [M. Cook and]. Effect of Different Elements 
on the Annealing and Grain-growth Characteristics of 
Alpha Brass, 446 

Miller (J. T,), [Dr. A. Ferguson and], Method for the 
Determination of the Specific Heats of Liquids, eto., 
1010 

Millikan (Prof. R. A.), Cosmic Radiation, 373 ; presented 
with a Roosevelt Medal, 768 
Millington (G.), Ionisation Charts of the Upper Atmosphere, 
142 

Millot (Prof. J.), Cicatrisation et Regeneration (Review), 79 
Mills (Sylvia M.), Double Innervation of Melanophores; 

Neuro-humoral Control of Fish Melanophores, 751 
Mills (Dr. W. H.), Chemistry in Space, 566 ; Some Aspects 
of Stereochemistry, 351 

Milne (Prof. E. A.), Stellar Structure, 172 ; The Expand¬ 
ing Universe, 608; The White Dwarf Stars (Halley 
Lecture), 599 ; World Structure and the Expansion 
of the Universe, 9 

Minor (J.), The Churches and Social Well-being, 968 
Mirrleea (8. T. A.), Greenland Weather, 136 ; Winter 
Climate of Greenland, 248 

Mitchell (Dr. A. Crichton), History of Terrestrial Mag¬ 
netism, 896 

Moelwyn-Hughes, [Hinshelwood and], Mechanism of 
Gaseous Explosion, 933 

Moffett (A. A.), Chromosomes and Pollen of Kniphofla , 405 
Moffitt (W. 0.)t A Colorimetric Method for the Deter¬ 
mination of Chloroform, 638 

Mohr (C. B. O.), [Dr. H. S. W. Massey and], Diffraction of 
Gas Atoms, 276 

Moir (J. Reid), [J. P. T. Buroholl and], Implementiferous 
Deposits of East Anglia and the Lower Thames 
Valley, 95 

Mollison (J. A.), Trans-Atlantic Flight from East to West, 
304 

Moltchanoff (Prof ), A Radio-Meteorograph, 1006 
Monroe (W. H.). Gas without Oil, 281 
Monterosso (B.), Cirrepedological Studies (7), 639 
Montet (D.), Action of Radioactivity in Plant Physiology, 
751 

Mookerjee (Dr. H. K.), The So-called Marsupial Bone in a 
Micro-chiropteran, 279; and Gopi Mohan Dos, 
Occurrence of a Paired Parietal Bone in a Snake, 629 
Moon (P. B.), Concentration of Slow Neutrons in the 
Atmosphere, 57 

Mooney (late J,), and Dr. F. M. Olbreohts, Cherokee 
Medicine, 742 

Moore (Dr. H.), appointed director of the British Non- 
Ferrous Metals Research Association, 432 
Moore (H. B.), A Hermaphrodite Sea-Urchin, 59 
Moore (Dr. J. H.), General Catalogue of the Radial 
Velocities of Stars, Nebulas, and Clusters, 836 ; Radial 
Velocities of Stars, Nebulae and Clusters, 669 
Moore (T.), and S. N. Ray, Vitamin C and Hexuronic Acid, 
997 

Mordell (Prof. L. J.), Theory of Algebraic Numbers 
(Review), 76 

Morgan (Prof. G. T.), Ourselves and Kindred Societies 
(Presidential Address to the Society of Chemioal 
Industry), 139 

Morgan (Prof. T. H.), The Rise of Genetios, 671 
Morgan (W. W.), [O. Struve and], Intensities of Stellar 
Absorption Lines, 040 
Morley (Dr. S. G.), Calalcmul, Yucatan, 992 
Morley [Riley, Friend and]. Oxidations with Selenium 
Dioxide, 173 

Morris (T.), [Dr. J. Barker and], Storage of Fruit by 
Freezing, 612 

Morrison (F. R.), [A. R. Penfold and]. Occurrence of a 
number of varieties of Eucalyptus radiata (E. numsrasa) 
as determined by Chemioal Analysis of the Essential 
Oils (1), 639 

Morrison (W. 8.), appointed a member of the Industrial 
Health Research Board, 200 
Moeaner (W.), Adaptation of Sand Reptiles to Environ¬ 
ment 316 

Mott <N. F.), elected Melville Wills professor of Theoretical 
Physics in Bristol University, 709 
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Mott [Jackson and], Accommodation Coefficient for 
Helium on Tungsten, 684 
Moulton [Dr. F. R.), Astronomy (Review), 984 
Mourant (A. £.), Geology of Eastern Jersey, 939 
Mouromtseff (I. E.), and G. R, Kilgore, A Magneto •static 
Oscillator, 850 ; and H. V. Noble, New Type of Ultra- 
short Wave Oscillator, .856 

Mouaseron [Astrue and], Double Sulphate of Aluminium 
and Sodium, 483 

Moyne (Lord), Certain Questions in Kenya, 140 
Mtlller (A.), and P. Krauss, Synthesis of c-amino-n-heptoio 
acid; 2-Methylhexamethyl-enimine; action of 
alkali on 6-bromo-n-hexyl amine and on 7-bromo-n- 
heptylamine, 619 

Mumford (8. A.), Bartholomew Diaz off Cape Colony, 660 
Munby (A. E.), Laboratories : their Planning and Fittings. 
Second edition (Review), 4 

Munch (J. C.), Bioassays : a Handbook of Quantitative 
Pharmacology (Review), 417 

Murakawa (K.), Existence of a Heavy Lead Isotope, 512 
Mure (G. R. G.), Aristotle (Review), 868 
Murgier (Mile. M,), [E. Darmois and], Influence of Molyb¬ 
dates on the Rotatory Power of Xylose, 859 
Muri (A.), Swiss Broadcast Network, 502 
Murphy (G. M.), and H. C. Urey, Relative Abundance of 
Oxygen and Nitrogen Isotopes, 440 
Murphy (Prof. P. A.), awarded the Boyle Medal of the 
Royal Dublin Society ; work of, 990 ; and R. M’Kay, 
Comparison of Some European and American Virus 
Diseases of the Potato, 34 

Murr (E.) t Direct Dependence of the tail-length of the 
Ferret (RtUorius furo L.) on the Temperature, 655 
Murray, (A. M, T.), [Prof. E. P. Cathcart, M. Shanks and], 
An Inquiry into the Diet of Families in Cardiff and 
Reading, 425 

Murray (Dr. Margaret A.), and others, Cambridge Excava¬ 
tions in Minorca Trapuob. Part 1 (Review), 78 
Musya (K,), Luminous Phenomena Accompanying Earth¬ 
quakes, 969 

Myers (Dr. C. S.), Human Improvability, 17 ; [H. J. 
Welch and], Ten Years of Industrial Psychology : 
an account of the First Decade of the National 
Institute of Industrial Psychology (Review), 610 
Myres (Prof. J. L.), Science and the Humanities, 586 


N. (E. V.), Climate of Southern Rhodesia, 26 

Nad son (G. A,), and C. A. Stern, Action at a distance of 
Metals on Micro-organisms, 215 

Nagaoka (H.), and T. Futagami, Excitation of tho Nebular 
Spectrum, 210 

Nagaoka (Prof. H.), Variations of Latitude and Great 
Earthquakes, 541 

Naismith (R.), Comparison of the Frequency-change and 
Ground-retardation Methods of Measuring Ionised- 
layer Equivalent Heights, 902 ; (Prof. E. V. Appleton 
and]. Upper Atmospheric Ionisation, 317 

Nakamura (G.), and T. Shidei, Spectrum of Lithium 
Hydride, 28 

Nenjundayya (late H. Vj, and Rao Bahadur L. K. Anan* 
thakrishna Iyer, The Mysore Tribes and Castes. 
Vol. 4 (itevtew), 910 

Nasmith <F.), Sir Richard Arkwright, 955 

Nassau (Prof. J. J.), A Textbook of Practical Astronomy ; 
primarily for Engineering Students (Review), 796 

Nath (Dr. Vishwa), Cytologic&l Differences between 
Closely Allied Species, 204 

Natta <G.) t and M. Baoc&redda, Mineral Antimoniates of 
Calcium, 411 

Naud6 (8. M.), Spectroscopic Determination of Isotopes, 
447 

Naville (A.), Chromosome Cycles and Sexuality in 
Sporozoa, 477 ; Cytologicai Bases of the Theory of 
Crossing Over in the Diptera, 251 

Needham (Dr. Dorothy Moyle), The Biochemistry of 
Muscle (Review), 018 

Needham (Dr, J.), Heterogony and the Chemical Ground 
Plan of Animal Growth, 840; Organisation and its 
Place in Biological Thought, 431 


Needham (Dr. N. J. T. M,), Approved for the SoD. 

Degree of Cambridge University, 786 
Neel (L.), Magnetic Susceptibility of Sulphur Vapour, 143 
Negretti and Zambra, Automatic Temperature Control, 
577 ; Portable Sampling Hygrometer, 608 
Nelmes (E.), and W. Cuthbertson, Curtis’s Botanical 
Magazine Dedications, 1827-1027: Portraits and 
Biographical Notes (ifceisw), 830 
Nelson (R.)» Mosaic Disease of the Bean, 171 
Neumann* Activities of Salt Solutions, 246 
Newbery (E.), Electrolytic Rectifiers, 710 
Newhouse (W. H.), Liquid Inclusions in Minerals, 632 
Newitt (D. M.), [Prof. W. A. Bone, D. T. A. Townend, 
and], Gaseous Combustion at High Pressures (14), 
786 

Newman (Sir George), The Debt of Preventive Medicine 
to Harvey and the Royal College of Physicians 
(Harveian Oration), 657 

Newman (Dr. I. V.), Delayed Split and Pairing of Chromo¬ 
somes at Meiosis, 849 

Newton and Co., The Wigmore Episcopo, 804 
Nichols (J. E.), A Study of Empire Wool Production, 89 
Nicholson (A. J.), 'Protective* Adaptations of Animals, 
696 

Nicol (Phyllis M.), [E. Booth and], PhysicB : Funda¬ 
mental Laws and Principles with Problems and 
Worked Solutions (Jieweu;), 457 
Nieolle (C.), and L. Baloznt, An attempt to restore the 
Original Activity to Kabic Virus Fixed by Intra¬ 
cerebral Passages on the Dog, 34 ; J. Laigret, Mar- 
oandier, and R. Pirot, The Rat, an Animal reacting 
to Benign Endemic Forma of Typhus, 34 
Nielsen (Dr. J. R.), [Dr. A. Langseth and], Raman Spec¬ 
trum of Nitrous Oxide, 92 

Nierenstein (Dr. M.), Application of the Gold-Beater’s 
Skin Test to some Synthetic Tannins, 813 
Niggli (Prof. P.), elected a foreign member of the Geological 
Society of London, 53 

Nishiyama [Honda and]. Nature of Martensite, 970 
Nobile (V.), Laws of Central Force corresponding with 
Fixed Trajectories, 710 

Noble (Dr. G. K.), Tho Biology of the Amphibia (Review), 
379 

Noble (H. V.), [I. E. Mouromtseff and], New Type of 
Ultra-short Wave Oscillator, 856 
Nomura (Dr. 8.), Physiology of Ciliary Movement, 968 
von Nopcsa (Baron Foronoz), Influence of Geological and 
Climatological Factors on the Distribution of non¬ 
marine Fossil Reptiles and Stegocephalia, 106 
Nordenskiftld (Baron Erlond), [obituary article], 121 
Norman (P. J.), Change of Colour of Birds duo to Exposure, 
307 

Northcott (L.), Sub-boundary Structures in Metals, 
743 

Northrop (Prof. F. S. 0.), Soience and First Principles 
(Review), 453 

Nottago (M.), [Sir William Hardy and] Limiting Static 
Friction between Lubricated Surfaces, 896 
du Noily (P. and M, Leoomte), Critical Temperature of 
Serum, 71 


O’Brien (J. R. P.), [H. W. Kiimersley, Prof. R. A. Peters 
and], Potency of Vitamin B l Preparations, 774 
Occhialini (A.), [P. M. S. Blackett and]. Photography of 
Penetrating Corpuscular Radiation, 363; and L. 
Qallino, A Reproducible Sphinterometer for Quanti¬ 
tative Spectroscopy, 483 ; and G. M. Ranghiasoi, 
A Simplified Method for the Photographic Measure¬ 
ment of the Length of Spectral Lines, 823 
Ockrent (C.), Anomalous Adsorption on Active Charcoal, 
206 

O’Connor (E. R.), Sunset Glows and tho Andean Erup¬ 
tions, 139 

Ogden (C. K.), Basic English (Review), 83; and R. 
Miohaelia, Basic English Applied (Science), (Review), 
83 ; Dehabelisation ( Review), 83 ; The Basic Dic¬ 
tionary (Review), 83 ; The Basic Vocabulary (Review), 
83 
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Ohki (Ktichi), A New Method in Plant Taxonomy, 816 
Oke (C.), A New Family of Coleopterous Insects, 703 ; 
Australian Coloop ter a, with Descriptions of New 
Species (2), 075 

Olbrechts (Dr. F. M.), [late J. Mooney and], Cherokee 
Medicine, 742 

Oldenberg (O.), (H. Kuhn and], Compounds of Inert 
Oases, 405 

Oliphant [Chaudri and], Velocities of the Ions Striking 
the Cathode of a Discharge Tube, 584 
Oliver (W, R, B.), New Zealand Birds (Review), 257 
Olszewski (B. B.), [N. E. Renescu and], Chloral Hydrate 
in the Organism, 787 

Ondracek (J.), Glare in Lighting Installations, 515 
Oort (Dr. J. H.), Mass of the Galactic System, 070 
O’Reilly (Anne), (J. Algar, Mary Joy undj, Some Deriva¬ 
tives of Dicoumarin, 71 

Oriani (Barnaba), Centenary of the Death of, 730 
Ormsby (Mrs. H.) t Franco : a Regional and Economic 
Geography ( Review), H84 

Orr (W. J. C.) t and Dr. J, A. V. Butler, Partial Molecular 
Pohirisal ions in Solutions, 930 
Osborn (Prof. H. F.), The Titanothoros of Ancient 
Wyoming, Dakota and Nebraska. 2 vole (Review), 
149 

Oh bony (Prof, YY. A.}, The Vitamin Factor in Dental | 
Caries, 030 

Osgood (W. H ), Mammals of Central and South-eastern 
Asia, 031 

Owen (Prof. E. A.}, and Dr. L. Pickup, Inter-Diffusion of 
Metals, 201 


Pago (Sir Archibald), The Grid for Electric Supply in 
Great Britain, 212 

Page (H. J.), appointed controller of tho Agricultural 
Research Station of Imperial Chemical Industries, 
Ltd., Jealolt’w Hill, 577 
Page (W.), gilt to London University, 785 
Paget, Bt (Sir R. A. S.), Natural Melody, 701 ; Observa¬ 
tions on Filmed and Filtered Vowols, 509 
Puhl (Dr. M.), [Prof. G. Hevesy and], Radioactivity of 
Samarium, 840 

Paillard (H.), fC. H. Wakker, E. Briner, and], Production 
of Nitric Oxide in an am furnace working with 
electrodes of light metal alloys, 483 ; [E. Briner, J. 
Hron-Stalol and]. Dehydration of Phenol, 251 
Pailthorpo (Grace W.), Studies in the Psychology of 
Delinquency, 008 

Ponay (T. N,), Roulisation of a Black Body at tho boiling 
point of Metals, 215 

Ponshiii (A. J.), Wood Anatomy in Mangrove Swamps, 
200 

PftTiy (J.), [H. K. Barrenscbeen and], Rdle of Phosphation 
in tho Intermediate Carbohydrate Metabolism of 
Plants (2), 030: [H. K. Borronaoheen, R. Berger 
and], Glycogenolysift, 039 

Pariah (\V. fr\), and L. Common, A Centrifugal Machine 
for examining the adhesion of layers of Lubricant to 
Metallic Surfaces, 781 

Park (M.), and L. S. Bert.ua. Sclerotial Diseases of Rice, 
281 

Parker (Dr. A.), Water Pollution Research, 701 
Parker (Miss E. W.), and others, Value of External Litera¬ 
ture Surveys, 587 

Parkcs (Dr. A. S.), [Margaret Hill, and], The Hypopby- 
Booloinisod Ferret (1.2,3), 750 
Parkin (E. A.), [Dr. R. C. Fisher, F. R. Cann and). 
DaiUAge caused by Insects to Hardwood Timbers in 
Groat Britain, 683 

Parkin (J.), A Genus of Kammculaoeae hitherto unre¬ 
corded for New Zealand, 23 
Parkinson (S. T.), and W. L, Fielding, The Microscopic 
Examination of Cattle Foods (Review), 420 
Parr (W. J.), Australian and Now Zealand Foraminifera 
(2), 411 

Paxrod (J.), Oxidation Products of Levuloso in Ammoni- 
acftl Solution by Methvlene Blue and Atmospheric 
Oxygen, at Laboratory Temperature, 376 


Parry (J.), A. F. Williams, and F. E. Wright, Bultfon- 
teinite, a new Fluorine-bearing Hydrous Calcium 
Silicate from South Africa, 142 . 

Parsons (Dr. C. L*), awarded the Priestley Medal of the 
American Chemical Society, 696 
Parsons (C. W.), Habits of the Toad Ceratophrya, 270 
Parthasarathy (8.), Scattering of Light by Argon and 
Methane, 668 

Partington (Prof. J. R.), Modem Physical Chemistry 
(Review), 203; Systems of Four Immiscible Liquid 
Layers, 967 

Pascal (M.), Motion of a Deformable Body which remains 
similar to Itself (1), 823 

Pascal (P.), and A. Dupire, the Estera of Arsenious Acid, 
287 ; and J. Gr6vy, Action of Ammonia and Amines 
on the viscosity of Collodion, 002 
Pastori (O.), [A. Gemelli and], Vowels in Italian Words, 703 
Patchell (W. H.), [death], 838 

PateruA (E.), Action of Oxygon on Sodio-cellulose; 
Maturation of Sodio-cellulose ; so-called Regenerated 
Cellulose, 35 ; Cellulose in Schweitzer's Reagent, 216 ; 
Cellulose Xanthate and Viscose (2 and 3), 180; 
Cryoscopy and Molecular Weight of Polymerides of 
Carbohydrates, 215 

Paterson (C. C.), Luminous Discharge Tube Lighting, 819 
Paterson (J. F.), Bishop's Ring and the Andean Eruption, 
843 

Paterson (Dr. Nellie F.), presented with the British 
Association Medal, 971 

Paton (Dr. J. H. P.) t Carbohydrates in Relation to Disease, 
511 

Patten (R.). Cytology of 0patina Ranarum and Nyoto- 
therus Cordiformia , 902 

Patten (Ruth), Cytoplasmic Inclusions of Opalina and 
Nyctotherus , 311 

Patten (Dr. W.), [obituary article], 873 

Patterson (H. S.), [Prof. R. Whytlaw-Gray and). Smoke : 

a Study of Aerial Disperse Systems (Review), 260 
Patterson (J.), Canadian Polar Year Expedition, 1932-33, 
686 

Pauling (L.), Tho Electronic Structure of the Normal 
Nitrous Oxide Molecule, 675; and D. M. Yost, Addit¬ 
ivity of the Energies of Normal Covalent Bonds, 556 
Payman (W.), and Prof. I. C. F. Statham, Firedamp 
Explosions and their Prevention (Review), 295 
Payne (C. R.), and A. Lowy, Highly Cracked Gasoline, 
513 

Payne (R. J. M.), and J. L. Haughton, Some Attempts at 
making Beryllium-magnesium Alloys, 446 
Peacock (Prof. D. H.), The University of Rangoon, 283 
Peacock and Price, The Cinematograph as an Aid to 
Histology, 841 

Peake (H.), and Prof. H. J. Fleure, Merchant Venturers 
in Bronze (.Review), 115 

Pear (Prof. T. H.), [Miss Amalio E. Weiss, Long and]. 
Vocational Tests of Dexterity, 316 
Pearl (Prof. Raymond), Contraception and Fertility in 
2000 Women, 1003 

Pearse (Dr. J. A.), Star of Greatest Known Mass, 781 
Pearson (A. A.), Taxonomy of the Hymenomyootes, 878 
Pearson (Dr. E. S.), Statistical Control in Mass-production 
Industry, 966 ; Statistical Methods in Industry, 652 
Pearson (Prof. Karl), awarded the Rudolf Virchow Medal ; 
the work of, 838; Tables for Statisticians and Bio- 
metricians, Part 2, 031 

Peck (A. P.), A New System of Television Broadcasting, 
575 

Peek (B. M.), Forma of Spiral Nobultu, 441 
Peers (Sir Charles), The Beginnings of British Archaeology, 
247 

Pei (Dr. W. C.), TP. Teilhard de Chardin and], Stone 
Implements of Choukoutian, 851 
Penfold (A. R.), Chemistry of Western Australian Sandal¬ 
wood Oil, 675 ; and F. R. Morrison, Occurrence of a 
number of varieties of ISuccUyptu* radicUa (E. name- 
row) as determined by chemioal analysis of the 
essential Oils (1), 639 ; and J. L. Simonson, Essential 
Oils of Three Species of Get}era and the occurrence of 
a New Hydrocarbon (2), 904 
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Benny (W G.), Effect of Nuclear Spin on the Kadiation 
« excited by Electron Impact, 72 
Perrett {Eh*. W.), Just Intonation, 966 
Perrin (F.), Possible Emission of Demi-helions during 
certain induced Radio-activities, 21 5 ; Structure of 
Atomic Nuclei, 136 

Porrine (Dr. C. D.), Abnormal Winds in Cordoba, 850 ; 

The Partial Lunar Eclipse of September 14, 781 
Peruooa (E,) f Electrometer with semicircular Sectors, 322 
Pastemer (M.), fR. Ilremann, Paula Bernstein and], 
Ultra-violet Absorption by Binary Liquid Mixtures 

( 1 ), 519 

Peters (J. L.), Check List of Birds of the World, Vol. 1 
(Review), 115 

Peters (Prof. R. A.), [H. W. Kinnersley, .J. R. P. O’Brien 
and]. Potency of Vitamin B t Preparations, 774 
Petri (L.), A Photoelectric Method for Demonstrating 
Gurwitsoh’s Mitogenetio Radiations, 903 
Petrie (Sir Flinders), Mohenjo-Daro Ideographs, 429 ; 
The Influence of Asia, 476 ; Variations of Latitude 
and Groat Earthquakes, 666 
Petrullo (V.), Indians of Matto Grosso, Brazil, 477 
Peyrony (D.), Palaeolithic Sites of Bourdeilles (Dordogne), 
316 

Phemister (Dr. T. C.), appointed University demonstrator 
in Mineralogy and Petrology in Cambridge University* 
974 

Philip (A. J.), Best Books of 1930, 236 
Philip (G.) t Light as a Factor in Reproductive Periodicity, 
665 

Philips Lamps, Ltd., A High Efficiency Gaseous Lamp, 
124 

Philips (Dr. F. C.), Calculation of the Reflectivities of 
Sulphide Oro Minerals, 998 
Philips (P.), (H. K. Hurst and], The Nile Basin, 234 
Phillipps (W. J,), Hybridism in Eels, 889 
Phipps (Prof. T. E.), [Dr. R. Frisch, Dr. E. Segre, Prof. O. 

Stern and]. Process of Space Quantisation, 892 
Pia (J.), The Girvanollsc of the English Carboniferous 
Limestone, 252 

Pi&gglo (Prof. H. T. H.), Algebraic Plane Curves (Review) 
910 

Piccard (Prof. A.)* Ascent into the Stratosphero, 304 ; 
Cosmic Rays, 570 ; and M. Cosyms, Cosmic Kadia¬ 
tion at Great Altitudes, 787 E. fltahel, and P. 
Kipfer, Intensity of the Cosmic Radiation at 16,000 
metres Altitude, 287 

Piccardi (Q,) f and A. Sbema, Molecular Spectra and 
Spectroscopic Analysis (3), 216 ; (4), 484 
Pick (H.J, [G. Gorbaeh and]. Ultra-violet Inactivation of 
Sucrose in its dependency on the Hydrogen Ion 
Concentration and Ozone, 412 
Pickering (Prof. W. H.), Planetary Perturbations, 934 
Pickup (Dr. L.), (Prof. E. A. Owen and], In tor-diffusion of 
Metals, 201 

Piddington (R.), ToteiniBm among the Karadjeri, 667 
Piekara (Dr, A.), Dielectric Constant of Liquid and Solid 
Nitrobenzene, 93 
Pierce (Dr. B.), [death], 86 

Piettre (M.), and A. Guilbert, Influence of Electrolytes, 
especially Sodium Chloride, on the Proteins of Serum, 
375 

Pike (O. G.), and others, Nature Photography (/?erteu>), 
912 

Pincherle (L.), A Perturbed Series of the Spectrum of 
Ionisod Aluminium, 939 

Pinkard (Cox, Wardlaw, Preston and], The Green Salt of 
Magnus, 817 

Purani (Dr.), Recent Developments in the Production of 
Light, 515 

Pirot (R,), [C. Nioolle, J. Laigret, Marcandier and], The 
Rat, on Animal Reacting to Benign Endemic Forms 
of TyphuB, 34 

Pischinger (E.), Phosphorus Compounds of Plants (7), 555 
Pitt (A.), [Prof. J, C. McLennan, Prof. A. C. Burton, J. O. 
Wilhelm and], Superconductivity with High-Fre¬ 
quency Currents, 201 

Pizzi (C.), [A. Corbellixu and], Stereoisomerism of 2 : 2'- 
distributed Derivatives of Diphenyl, 216 


Placinteanu (Joan Y.), Equilibrium Between Matter and 
Radiant Energy, 591 

Planck (Prof. Max), The Frinoiple of Causality in Physios 
(Guthrie Lecture), 45; Translated by Prof. H. L. 
Brose, Theory of Electricity and Magnetism. 3 Vola. 
(Review), 943 

Platt (J. I.), [K. A. Davies and], Conglomerates and Grits 
of the Bala and Valentian Rocks of the District 
between Rhayader (Radnorshire) and Llansawel 
(Carmarthenshire), 106 

du Plossis (Rev. Prof. J.), Missions as a Sociological Factor, 
972 

Pochettino (A.), The Hallwaohs Effect of Compounds of 
Elements With Two-fold Valency, 483 
Pocook (R. I.), Ancestry of the Ferret, 404 
Pol (Dr. B. van der), Bead-Corona on Radio Antenna, 662 
Poller (Dr. A.), Herausgogoben von E. B. Poller und E. 
Fetscher, Das Pollersoho Verfahren zum Abformen 
an Lebondon und Toten sowio an GegenstAnden 
(Review), 684 

Pollock (H. E. D.), [J. E. Thompson, J. Chariot and], 
Tho Ruins of CobA, Quintana Roo, Mexioo, 30 
Pollock (K. G.), and F. C. Bartlett, Effeofcs of Noise, 851 
Poison (Prof. J. A.), Internal Combustion Engines (Review), 
489 

Pongratz (A.), [A. Dadieu, K. W. F. Kohlrauach and], The 
Raman Effect (19), 35; Raman Effect (23), 519; 
Raman Spectrum of Organic Substanoea (Isomeric 
Paraffin Derivatives, III), 555 
Poole (Prof, G.), and J. T. Whet-ton, Skip Winding, 878 
Pope (Dr. A. U.), Prehistoric Persia, 429 
Pope (Sir William), Forty Years of Stereo-Chemistry 
(Messol Memorial Lecture), 176 
Popham (F. J.), Preservation of Indian Timbers—the 
Open Tank Process, 552 

Portenko (L. A.), Economic Exploitation of the Birds of 
Novaya Zemlya, 894 

Porteous (Prof. A. J. D.), appointed leoturer in Ancient 
Philosophy in Edinburgh University, 105 
Porter (Prof. A. W.), Surface Tension Near the Critical 
Point, 929 

Portevin (A.), [A. Sanfourche and]. Corrosion of Austenitio 
Chromo-nickel Steels, 35 

Postlethwaito (F.), appointed James Watt follow of 
Birmingham University, 900 

Pot&penko (U.), Gill-Morrell and Bark hausen-Kurz Oscil¬ 
lations, 238 

Potter (J. S.), and M. N. Richter, Studies on Mouse 
Leukemia (6), 288 

Potter (Prof. M. C.), Measurement of the Electricity 
Liberated During Downgrade Reactions of Organic 
Compounds, 242 

Poulsen (Dr. E. M.), Biological Investigations Upon the 
Cod in Danish Waters, 763 

Poulton (Prof. E. B.), ‘Protective’ Adaptations of Animals, 
202 ; 848 ; Retirement of; the work of, 768 
Powell (H. M.), and D. M. Crowfoot, Layer-chain Struc¬ 
tures of Thallium Di-Alkyl Halides, 131 
Powersoourt (Viscount), elected president of tho Royal 
Dublin Society, 956 

Prueger (Dr. R. Lloyd), Noteworthy Plants Fouud in, or 
Reported from, Iroland, 902 

Pram (Sir David), Presidential Address to the Conference 
of Delegates of the Corresponding Societies of the 
British Association, 594 

Prasarmakumar (C.), [Prof. L. Rama Rao and|. Occurrence 
of Litholhamnion in the South Indian Cretaceous, 
776 

Praahad (Dr. Baini), Pita (the Apple-Snail) (Review), 760 
Pratapagiri (R,), The State in Ancient India, 779 
Pratesi (P.) f [M, Betti and]. Chemical Constitution and 
Rotatory Power, 483 

Prescott (Dr. F.), Modem Chemistry : tho Romance of 
Modem Chemical Discoveries (Review), 795 
Prescott (Prof. S. C.), and Prof. C. E, A. Winslow, Elements 
of Water Bacteriology with Special Reference to 
Sanitary Water Analysis. Fifth edition ( Review), 018 
Prescott (9. L.)» appointed a demonstrator in Pharmaceu¬ 
tics in Manchester University, 709 
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Proton [Cox, Pinkard, Wardlaw and], The Green Salt of 
Magnus, 817 

Price (H.)» Alleged Psychio Phenomena, 87 

Price [Peacock and], The Cinematograph as an Aid to 
Histology, 841 

Priebsch (J. A.), and R. Stoinmaurer, A Year’s Observa¬ 
tions of the Cosmic Ultra-radiation on the Sonnbliok 
Peak (3100 metres), 412 

Priest (H.), The Call of the Bush : Wanderings of a Nature 
Man on the Murray River {Review), 700 

Priestley (Prof. J. H.), The Growing Tree, 358 ; 494 

Prophit (J. M. G.), Bequests for Cancer and Tuberculosis 
Research, 127 

Prudential Assurance Company, Ltd., Gift to the London 
School of Hygiene and Tropical Medicine, 213 

Pruthi (Dr. Hem Singh), Colonisation of the Sea by 
Insects, 312 

Przibram (Prof. H.), Regeneration of Feelers and Logs 
with Phanmids (8), 555 

Przibram (Prof. K.), Radio-luminescence and Radio- 
photoduminescence (3), 35 

Purvod (Sir Thomas), Industries Connected with Tele¬ 
graphy and Telephony, 731 ; Retirement of; Work 
of, 874 

Pye (D. R.), The Internal Combustion Engine {Review), 
25fc 

Pyo-Smith (A. S.), Sunset Glows and the Andean Eruptions, 
139 

Pyne (G. T.), [J. Lyons and], Factors Affecting the Body 
or Viscosity of Cream and Relative Matters, 214 


Quaste) (Dr. J. H.) ( Effect of Carbon Monoxide on the 
Biological Reduction of Nitrate, 207 
Quemer (F.), Paraplasmatic Inclusions of Liver Cells in 
the Fluorescence Microscope, and the Luminous 
Material, 519 

Quin (Dr. j, I.), and Dr. C. Rimington, Tribulosis 
and Methajmoglobimemift in South African Sheep, 
920 

Quinnoy (H.), [Prof. G. I. Taylor and]. Distortion of Wires 
on Passing Through a Draw Plate, 482 
QuinquAud (A.), [J. Cheymol and], Exchanges of Normal 
Ccdcium in Dogs Deprived of Their Genital Glands, 
875 ; Sero-calcemia and the Kidney, 823 


Kabaud (Prof. l£.), Zoologio biologiquo. Fasc. 1 (Review), 
152 

Rabenhorst (Dr. L.), Kryptogamon—Flora von Deutsch¬ 
land, Osterroich und der Schweiz. Zweite Auflage. 
Band 7, Toil 1 ; Bond 9, abt. 4, Hklfte 2 ; Lief. 1 and 
2 (Review), 292 

Rabone (P.), Flotation Plant Practice (Review), 912 

Racciu (G.), [F. Garelli and], Triphenyl Phosphate as a 
Cryoacopic Solvent (1), 903; 040 

Rae (J.), (H. N. Griffiths, Prof. T. P. Hilditch and], 
Stability of Vitamin A in Cod Liver Oil Emulsions, 
975 

Raff (K.), [A. Kuilan and), Velocities of Eateriffcation of 
Alcohols in Acetic Acid, 039 

Raggatt (H. G.), and 11. F. Whitworth, Intrusive Igneous 
Rocks of the Muswellbrook-Singlcton District (2) 
The Savoy Sill, with Rock Analysis by W. A. Greig, 
039 

Raha (P.* K.), [Prof. D. M. Bose and]. Change of Para¬ 
magnetic Susceptibility Due to Absorption of Light, 
544 

Ram (Atma), [Prof. N, R. Dhar and], Formaldehyde in 
Rain Water, 313 

Roman (Sir C. V.), appointed director of the Indian 
Institute of Science, Bangalore, 558 

Romanathan (O.), Light and Sexual Periodicity in Indian 
Buffaloes, 109 

Randall (J. T.), and H. P. Rookaby, Diffraction of X-roys 
by Liquid Metals, 473 

Rondall-MacI ver (Dr. D.). Canons of Archaeological Theory, 
462; The Place of Anthropology as a Science and 
Some Practical Problems in its Development, 358 


Randolph (L. F.), Some Effects of High Temperature on 
Polyploidy and Other Variations in Maize, 72 
Ranghiasoi (G. M.), [A. Ooohialini and], A simplified 
Method for the Photographic Measurement of the 
Length of Spectral Lines, 823 
Rankine (Prof. A. O.), A Gravity-Gradiometer, 70 ; Some 
Aspects of Applied Geophysics, 351 ; 421 ; the Work 
of, 960; Representation and Calculation of the 
Results of Gravity Surveys with Torsion Balanoes, 70 
Rankine, William John Macquorn, 175 
Ransley (C. £.), and Dr. Q. J. Smithells, Mechanical 
Properties of Nickel Wires, 482 
Ranzi (Prof. I.), A Possible Connection Between the 
Troposphere and the Kennelly-Heaviside Layer, 368 ; 
Causes of Ionisation in the Upper Atmosphere, 545 
Rao (A. S.), Arc Spectrum of Arsenic, 142; Further 
Doublets of AsV, 630 

Rao (Prof. L. Rama), and C. Prasannakumar, Occurrence of 
IAthothamnion iq the South Indian Cretaceous, 770 
Rao (8. M.), Diamagnetism of Bismuth, 470 
Raper (K. B.), and C. Thom, Slime Moulds in Soil, 370 
Ratcliffe (J. A.), [Prof. E. V. Appleton and], Polarisation 
of Wireless Echoes, 472 

Ray (Dr. H.), Myxosporidia from Indian Fishes, 99 
Ray (Nihar Ronjar), Ancient Hindu Temples in Burma, 
667 

Ray (S. N.), [T. Moore and]. Vitamin C and Hexuronic 
Acid, 997 

Ray-Chandhuri (D. P.), Diamagnetism of Molecules, 579 ; 
Gyromagnetic Effect in Some Ferromagnetic Pow¬ 
ders, 891 

Rayleigh (Lord), Crystalline Structures in Glasses, 370 ; 

The Glow in Photoeleotrio Cells, 305 
Rayner (E. H.), Electrical Units, 818 

Rayton (W. M.), [Prof. T. R. Wilkins and], Isotopes of 
Uranium, 475 

Rea (C.), British Basidiomycetw, 816 
Read (A. B.), and Dr. J. W. T. Walsh, Electric Lighting 
of Buildings, 950 

Read (Prof H. H.), Origin of Igneous Rocks, 748 ; Quartz- 
kyanite Rock from Unst, Shetland Islands, and Their 
Bearing on Metamorphio Differentiation, 858 ; and 
B. E. Dixon, Stiohtite From Cunningsburgh, Shet¬ 
land, 858 

Read (Prof. J.), Alchemy and Alchemists, 900 
Reczynski (Prof. C.), A New Type of Mercury Arc in 
Quartz, 515 

Redman (Dr. R. 0.), Stellar Radial Velocities, 830 
Reed (Sir Stanley), Sir Dorabji Tata, 13 
Rees (W. J.), award from the Beilby Memorial Fund, 53 
Regener (Prof. E.), Intensity of Cosmic Radiation in the 
High Atmosphere, 364 
Reich (W. S.), Study of Glycogen, 179 
Reid (J. A.), [Prof. W. T. Richards and]. Dispersion of 
Sound in Several Gases, and its Relation to the 
Frequency of Molecular Collisions, 739 
Reilly (Prof. J,), Allen’s Commercial Organic Analysis. 

Vol, 0. Fifth edition (Review), 047 
Reimers (Dr.), and Dr. Hueck, High-moor Vegetation of 
Eastern Prussia, 809 
Reinach (S ), [obituary article], 706 

Remy [Sehuette and], Colour and Mineral Content of 
Honey, 871 

Renaud (P.), A Mineral India-rubber, 143 
Renaud (Dr. R. B.), Archaeology of Eastern Colorado, 63 
Renaudie (M.), [A. Mailhe and], Formation of Various 
Organic Sulphur Compounds Starting with Ethylene 
Hydrocarbons, 447 

Handle (B. J.), Wood Anatomy as a Link Between Botany 
and Forestry, 834 

Rendlo (Miss Hilda F.), British Poisonous and Edible 
Plants, 18 

Rendle (T.), Changes in Raspberries after Picking, 786 
Renescu (N. E.), and B. B. Olszewski, Chloral Hydrate in 
the Organism, 787 

Renouf (L. P. W.) f [J. W. Stork and]. Fundamentals of 
Biology (Review), 523 

Repetti (Father W. G.), Distribution of Earthquake- 
centres in the Philippines, 370 
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Reuning (K.), Composition of the Beeper Sediments of 
the Pipe at Banke, Namaqualand, and Their Relation 
to Kimberlite, 410 

Reverdin (L.), Fa\ma of the Middle and Later Neolithic 
of the Station at Auveroier, Neuch&tel, 411 
Reynolds (J. H.), Physical and Observational Evidence 
for the Expanding Universe, 458 
Reynolds (R. J. W.), [E. G. Cox, Dr. E. L, Hirst and], 
Hexuronic Acid as the Antiscorbutic Factor, 888 
Reynolds (Thelma M.)> Action of Titanium Tetrachloride 
on Totraoetyl-fi-d-glucoside-glycolKc Ester, 592 
Riabouchinski (D.), Hydrodynarnical Interpretation of tho 
Periodicity of SunspotB, 750 
Ricardo (H. R.), Sir Dugald Clerk, 953 
Rice, Johnston and Evering, Free Organic Radicals, 009 
Richards (Dr. Audrey I,), Hunger and Work in a Savage 
Tribe : a Functional Study of Nutrition Among the 
Southern Bantu {Review ), 807 
Richards (F. J.), Buffalo Sacrifice, 03I ; The Wynad, 932 
Richards (T. C-), Elastic Constants of Rocks With Seismic 
Applications, 750 

Richards (Prof. W. T.), and J. A. Reid, Dispersion of 
Bound in Several Gases, and its Relations to the 
Frequency of Molecular Collisions, 739 
Richardson (E. G.), mid E. Tyler, Flow of Liquid Suspen¬ 
sions, 1010 

Richardson (Dr. H. L.), Removal of Added Nitrogen from 
Grassland Soils, 90 

Richardson (Dr. L. F.), Time-marking a Kathode-ray 
Oscillogram, 750 ; 902 

Richardson (W. H.). John Fitch : Patriot, Martyr, 
Pioneer Steamboat Inventor, 101 
Richter (Dr. D.), Chain Reactions in Enzymatic Catalysis, 
07 

Richter (M. N.), [J. S. Potter and], Studies on Mouse 
Leukemia (0), 288 

Ricketson (O.), Dr. J. E. Teeple, K. Rupport, and G. 
Strdmsvik, Contributions to American Arclueology, 
Vol. 1, Nos. 1-4, 782 

Rideal (Prof. E, K.), Absorption Data {Review), 222 ; and 
A. H. Hughes, Protein Monolayers, 370 
Ridley (A. F.), Decimal Classification, 580 
Rieder (F.), Resonance of the Beryllium Nucleus, 323 ; 
[G. Kirsch and]. Neutron Emission of Beryllium, 039 ; 
and Elisabeth Rona, Range of a-rays of Actinium 
Products, 251 ; 370 ; 039 

Ries (Prof. H.), and Dr. T. L. Watson, Elements of 
Engineering Geology. Second edition {Review), 684 
Rijlant (P.), Automatism and Conduction in the Mam¬ 
malian Heart, 214 

Riley (Dr. H. L.), appointed professor of Inorganic and 
Physical Chemistry at Armstrong College, 141 
Riley, Morley, and Friend, Oxidations with Selenium 
Dioxide, J73 

Rilliet (A.), [R. Cherbuliez and], On Methylcodeine, 410 ' 
Rimington (Dr. C.), Constitution of the Keratin Molecule, 
401 ; [Dr. J. I. Quin and], Tribulosis and Methajmo- 
lobineemia in South African Sheep, 926 
(M.), and P. W. G. Groenwoud, Chemistry of 
Rauwolfi o Nataleneia, 447 

Ritchie (Prof. J.), Beasts and Birds as Farm Pests {Review), 
329 

Ritchie (T. E,), Floodlighting, 992 
Rittenhouso (D.) p An Early Diffraction Grating, 503 
Rizzo (Prof. G. B.), Thunderstorms and Penetrating 
Radiations, 684 

Robbins (Prof. L.), Consumption and the Trade Cyole, 685 
Roberts, Jr. (Dr. F. H.) t Earliest Known Pueblo Dating, 
305 ; Pueblos of Zuiii Reservation, 815 
Roberta, (H. A.), [death], 965 

Roberta (J. A. Fraser), Concerning Mutton and Wool 
(Review), 291 

Roberts (J. A. F.), [A. H. H. Fraser and], Cystine and 
Wool Production, 473 

Roberts (O. F. T.), The connexion Between the E6tv0s 
Magnitudes, 94 

Roberta (R. W.), and L. A. Wallace, Magnetic Rotatory 
Dispersion and Absorption of the Cerous Ion in 
Solution, 890 


Robertson (G. A.), Testing Strings of High-tension Insula* 
tore, 584 

Robertson (I. M.), The Tyrosinase of Potato Tubers, 143 
Roberts (J. A. F.), Human Pathological Conditions 
Determined by Any One of Several Genes, 642 
Robertson (Sir Robert), A. Chasten Chapman, 654 
Robinson (Prof. E. M.), Development of Veterinary Bac¬ 
teriology in South Africa, 971 
Robinson (G. M.) t and Prof. R. Robinson, Development 
in the Chemistry of tho Anthooyanins, 21 
Robinson (Prof. R.), awarded a Royal Medal of the Royal 
Society, 730; Constitution of Cholesterol, 540; 665; 
Electrochemical Theory of Organic Reactions, 1005 ; 
presented with a Royal medal; the work of, 897 ; 
f Prof. A. Lapworth and]. Theory of Induced Polarities 
in Benzene, 273; [G. M. Robinson and], Development 
in tho Chemistry of the Anthooyanins, 21 
Robinson (Prof. W.), Heavy-Oil Engines of Akroyd Type 
(Review), 480 

Robson (J. M.), Adrenaline and the (Eatrous Cycle in the 
Mouse, 322 

Rocard (Y.), Absorption of Sound in Tubes arid Acoustic 
Mouthpieces, 322 

Roche (J.), Muscle Haemoglobins, 554 
Kocher (P.), Linos of Greatest Slope of Groon’s Function, 
483 

Rodebush (W. H.), and W. C. Klingolhoefor, Reaction of 
Chlorine with Hydrogen, 751 
Rogozifiski (F.), and Mile. J. Cieohanowska, Experimental 
Rickets (4), 180 

Holloston (Dr. J. D.). Chaucer and Medieval Medicine, 657 
Romer, Prosont condition of Mt. Pol^o, 447 
Kona (Elisabeth), [F. Rieder and]. Ranges of a-rays of 
Actinium Products, 251; 370; 639 
Iiooksby (H. P.), [J. T. Randall and]. Diffraction of 
X-rays by Liquid Metals, 473 
Rosanova (G.), [D. Marotta and], Structure of C-substi- 
tuted Derivatives of Barbituric Acid 639 
Roscoe (Canon J.), [death], 873 ; [obituary articles], 917, 
919 

Rosenblum (&.), and G. Dupouy, Absolute Measurements 
of the Velocities of the Principal Groups of a-raya, 
107 

Rosenblum (C.), [S. C. Lind and]. Combination of Carbon 
Monoxide and Oxygen under tho Influence of Radon, 
520 

Rosenhagen (J.), Brightness and Light-change of the 
Planet Eros, 412 

Rosenheim (Dr. O.), and Dr. H. King, Tho Ring System 
of Sterols and Bile Acids, 315 
Roaeveare (Capt. J. C. A.), Land Drainage in England and 
Wales, 876 

Ross (Sir Denison), Undecipherod Scripts, 502 
Ross (Dr. G. R<), Researches on Blaokwater Fever in 
Southern Rhodesia {Review), 982 
Ross (Dr. I. Clunies), and N. P. Graham, Parasitism and 
Nutrition in Sheep, 208 

Ross (Sir Ronald), In Exile. Third edition (Review), 41 ; 

Lyra Modula {Review), 41 ; [obituary article], 465 
Rossi (A.), Crystalline Structure of Praseodymium, 216 
Rossi (Dr, B.), Efficiency of the Geiger-Muller Counter, 
699 ; Secondary Effects of Penetrating Corpuscular 
Radiation, 036; and B. Grind, Anomalies in the 
Absorption of Penetrating Radiation, 638 
Roasier (P.), Relation Between the Abscissa of the 
Extremities of a Solar Spectrogram; the Spectral 
Type of Some Stars, 411; Spectrophotographic 
Photometry: Atmospheric Humidity in Astronomical 
Photography ; Refraction Correction to be Applied 
to Differential Astronomical Observations, 1011 
Rostagni (Prof. A.), Electron Oscillations, 509 
Rothschild (Lord), The Pioneer Work of the Systematise 
363; 529 

Roustcheff (T.), [D. Ivanoff and). Alcoholysis of Esters 
by Mixed Organomagneaium Alooholates and Pheno- 
lates, 554 

Rowland (F. E.) v Electricity and the Farmer, 604 
Rowland (Rev, J. F.), appointed director of the Stony- 
hurst College Observatory, 127 
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Rficker (F.), Reflection and Transparency of Animal 
Tissues in the Ultra-rod, 252 
Rufus (W. C.), Eta Aquil® and the Cepheid Problem, 833 
Burner (G.), General Transformation Theory in Hilbertian 
Space, 967 

Rupp (Bev. H. M. R.), New South Wales Orchids (2), 35 
Ruppert (K.), [O, Ricketson, Dr. J. E. Teeple, G. 
StrCmsvick and], Contributions to American Archaj- 
ology, Vol. 1, Noa. 1-4, 782 

Russell (A.I, British Mineral Collectors and Dealers in 
the 17th, J8th and J 9th centuries, 858 ; Witherite at 
the Morrison North Pit, Stanley, Co. Durham, 858 
Russell (Bertrand), awarded tho Do Morgan modal of the 
London Mathematical Society, 660 ; Education and 
tho Social Order {Review), 863 
Bussell (C. P,), One Hundred Years in Yoaemite : the 
Romantic Story of Early Human Affairs in tho 
Central Sierra Nevada {Review), 796 
Kuweit (Sir E. J.), Prof. K. K. Gedruiz [obituary article], 
729; The Coming Generation, 339 
Russell (F. S.), and Dr. S. Kemp, Pelagic Animals off the 
South West Coasts of the British Isles, 664 
Russell (G. A. V.), fW. R. Barclay, H. Williamson and] 
Modem Works Plant and Equipment for tho hot- 
working of Nickel and Nickel Alloys, 446 
Rutherford (Lord), Atomic Projectiles and Their Applica¬ 
tions (Thomas Hawksley lecture), 730 : C. E. Wynn- 
WiJlittms, W. B. Lewis, and B. V. Bowden, Analysis 
of a-rays by an Annular Magnetic Field, 786 
Ryan (H. W. Blood), A ‘College’ in an Office, 692 


Sacchotti (M.), Certain Zygoeaccharomt/ces, 639 
von Sachs (Prof. J.), presentation of a portrait of, to the 
Linneon Society, 690 

Sackmann (L.), (It. Thiry and], A Special arrangement of 
the Stream Lines in Front of an Obstacle, 1010 
Saddy (J.). [M. Curio and], Phosphorescent Sulphides, 143 
Sadler (Prof. W.), [Prof. B. A. Eagles and], Nitrogen 
Requirement* of the Lactic Acid Bacteria, 278 
Sadron (C.), Standardisation of n Blower for Low Veloci¬ 
ties, 822 

Saha (Prof. M. N.). and B. N. Srivastava, A Text Book of 
Heat (including Kinetic Theory of Matter, Thermodyn¬ 
amics, Statistical Mechanics, and Theories of Therm¬ 
al Ionisation) (Review), 794 

S&lni (H.), [J. Weiglo and]. New Apparatus for the Exact 
Determination of tho Dimensions of Crystalline Net¬ 
works, 591 

de Saint-Ptirier (le Comte K6n6), Palaeolithic Art in the 
Grotto d’lsturitz, 27 

Sahni (Prof. B.), Reconstruction of an Indian Fossil 
Cyead, 24 

Salmon-Lega^nour and Bert rand-Lopaute, Synchronisa¬ 
tion of Circular Balance Wheels of Chronometers, 287 
Salter (Sir Arthur), Recovery : the Soound Effort (Review), 
147; Sir J. Arthur Thomson, G. A. Johnston, 
A. Zimraom, C. F. Andrews, F. J. Libby, H. A. 
Atkinson, W, Steed, and others, Edited by A. For- 
ritt, Tlie Causes of War (Review), 3 
Sambussy (J.), The Part Played by the Nature of the 
Electrodes in tho Conductivity of Semi-conducting 
Liquids, 34 

Sampson (Prof. R. A,), elected president of the University 
of Durham Philosophical Society, 808 
Sanderson (Prof. E. D.), Insect Pests of Farm, Garden and 
Orchard. Third edition, revised and enlarged by Prof. 
L. M. Pea vis (Review), 223 

SAndig {Dr. K.), [Prof. J. Scheiber and], Artificial Resins 
(RttHew), 381 

Sanfourche (A.), and A. Fortevin, Corrosion of Austenitic 
Chrome-nickel Steels, 35 
Santos-Dumont (A.), [obituary article], 194 
Barton {Dr. G.), Introduction to the History of Science. 

Vol. 2. 2 Parts (Retnew), 255 

Sariory (A. and R.), J. Meyer and M. Antonioli, Presence 
of a Pipncnt Resembling Prodigioaine in Actino¬ 
myces A Utnbochxi, 251 

Sawdon (W. A.), Deep Petroleum Wells, 808 


Sawin (Dr. P. B.), [Prof. W. E. Castle and], Coat Colour 
and Eye Colour in Rabbits, 702 
Sbema (A.), [G. Piocardi and], Molecular Spectra and 
Spectroscopic Analysis (3), 218; (4), 484 
Schaffernicht (W.), [Prof. R. Tomaschek and], Tidal 
Oscillations of Gravity, 165 

Schaller (W. T.), Cavities m the New Jersey Traps, 172 
da Schauensec (Baron Rodolphe Meyer), Rainfall and 
tho Distribution of Birds, 244 
Schedlcr (A.), Magnetic Declination in Austria, Bohemia, 
Moravia, and Silesia, 519 

Scheiber (Prof. J.), and Dr. K. S&ndig, translated by Dr. 

E. Fyloman, Artificial Resina (Rcineto), 381 
Schidlof (M. A.), Arrest of the Periodic Systems of the 
Atoms and the Greatest Electronic Concentration of 
tho Nuclei, 251 ; Evaluation of the Difference 
Between tho Masses of the o^- and a-particles, 251 
Schmidt (A.), The Secular Magnetic Variation, 957 
Schmidt (P.) f Flat-fishes from Fusan (Korea), 375 
Schmidt (Dr. P.), Translated by E. and C. Paul, The 
Conquest, of Old Ago : Methods to Effect Rejuvena¬ 
tion and to Increase Functional Activity (Review),. 
984 

Sclimuck (M. Louise), and C. W, Metz, Maturation Divi¬ 
sions and Fertilisation in Eggs of Sciara coprophila, 
Lint., 519 

Schneider (Prof. H.), The History of World Civilisation : 
from Prehistoric Times to the Middle Ages, 2 vole. 
(Review), 757 

Sehooller (Dr. W. R.), award from the Reilby Memorial 
Fund, 43 ; and H. W. Webb, Separation of Uranium 
from Tantalum, Niobium and Titanium, 787 
Schofield (T. H.), [J. D. Grogan andj, Removal of Gases 
from Aluminium Alloys by Mixtures of Nitrogen 
and Volatile Chlorides, 446 

Schokalsky (J.), Fluctuation of* the Arctic Climate, 482 
Sohomberg (Lieut. Col. R. G. F.), Alloged Changes of 
Climate in Southern Turkestan, 537 
Schonland (Dr. B. F. J.) t and J. P. T. Viljoen, Evidence 
of a Penetrating Radiation from Thundorstorms, 399 
Schopfer (W. H.), The Supposed Vitamin Action of Some 
Amines, 591 

Schott (Prof. G. A.), appointed vice-principal of tho 
University College of Wales, Aberystwyth, 673 
Schrire (I.), and H. Zwarenstoin, Protein Metabolism and 
the Effect of Injoction of Pituitary Extracts on 
Normal and Castrated Animals, 939 ; Protein Meta¬ 
bolism and the Effects of Injection of Testicular 
Extracts on Castrated Animals, 710 
Schuette and Remy, Colour and Mineral Content of 
Honey, 371 

Schultz (J.), Behaviour of Vermilion-suppressor in Mosaics, 
675 

Scott (E. O. G.), Tasmanian Rock Carvings, 840 
Scott (Dr. D. H.), Flowerless Plants (Part 2 of An Intro¬ 
duction to Structural Botany). Tenth edition, re- 
edited by F. T. Brooks (Review), 833 
Scott (G. B.), [obituary article], 954 
Scott (Dr. Hugh), Entomological Research in the Mar¬ 
quesas Islands, 797 

Scripture (Prof. E. W.), Fourier Analysis and Vowel 
Curves, 965 ; Observations on Filmed and Filtered 
Vowels, 275 

Scrivonor (J. B,), Natural Melody, 778 
Seailles, Action of Media with Alkaline Reaction on the 
Crystallisation of the Calcium Alumina tea and on the 
Setting of Aluminous Cements, 823 
Sears (F. W.), [P. Debye and], Optical Diffraction by 
Sound Waves, 281 

Sebelien (Prof. J. R. F.), [death], 195 
Seeger (R. J f ), Recent Quantum Theories (2), 288 
Seeliger (R.), and R, Holm, The Positive Column, 65 
Segre (Dr. E.), [Dr. R. Frisch, Prof. T. E. Phipps, Prof. 0. 

Stem and], Process of Space Quantisation, 892 
von Seidlitz (Prof. W.), Diskordanz und Orogenese dor 
Gebirge am Mittelmeer (Review), 415 
Seka (R.), [K. W. F. Kohlrausch, BL Kopper and], Raman 
Spectrum of Organic Substances (Isomeric Paraffin 
Derivatives, 2), 555 
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SeUgman (Prof. C. O.J, the work of, awarded the Huxley 
Memorial medal of the Royal Anthropological Society, 
733 

Sellars (Prof. R. W,), A Reinterpretation of Relativity, 1204 
Sellick (N. P.), Climate of Southern Rhodesia, 25 
Semenov-Tjan-Shanskii (A. P.), and St. Brouning, Three 
New Species of the Genua Car abut from Central 
Asia, 376 

Semiohon (L.), and M. Flanzy, Application of Chromic 
Oxidation to Some Mono-acids, 71 
Semmens (Dr. Elizabeth Sidney), Hydrolysis in Green 
Plants by Moonlight, 243 
Sorra (G.), A New Species of Schizaster, 823 
Servigne, Carrying Down of Polonium by Crystalline 
Oxalates in Nitric Acid Solution, 287 
Sethi (B. L.), [T. J. Jenkin and], Hybrids of the Grass 
Phalaris, 743 

Sethi (Dr. M. L.), Rapid Development of a Frog, 894 
Seton (Prof. R. S.), conferment upon, of the title of 
Emeritus Professor, 821 
Sevin (E.), Cosmic Radiation, 859 

Seward (Prof, A. C.), The Rodwoods of California : the 
Past in the Present, 723 

Sexl (Dr. T.), Proof of Stability of Poiseuille’s Flow, 
663 

Sexton (Prof. A. Humboldt), [obituary article], 194 
Shanks (M.), [Prof. E. P. Cathcart, A. M. T. Murray and], 
An Inquiry into the Diet of Families in Cardiff and 
Reading, 425 

Shapiro (B. G.)* and H. A. Zwarenstein, Effect of Injec¬ 
tions of Arginine and Histidine on Urinary Creatinine, 
518 

Shapiro (U. A.), and H. Zwarenstein, Effects of Hypophy- 
sectomy and Castration on Serum Calcium in Xenopus 
Icevis , 518 ; and L. P. Bosnian, Skin-secreting Mech¬ 
anism of Xenopus Icevis, 939 
Sharga (U. S.), Oogenesis in the Indian Earthworm, 403 
Sharpoy-Schafer (Sir E. A.), elected president of the Royal 
Society of Edinburgh, 600 ; and W. A. Bain, Resus¬ 
citation in Asphyxia, 372 
Shaw (Evelyn), Dr. William Garnett, 814 
Shaw (F* R.), and Dr. E. E. Turner, Stereochemistry of 
Diphenyl, 315 

Shaw (L. A.), [P. Drinker and]. Resuscitation in Asphyxia, 
373 

Shaw (Sir Napier), Meteorology of the Past, Present, and 
Future, 306 ; Weather Maps of the World, 737 ; and 
Comdr. L. G. Garbett, New Sort of Wind Rose, 858 
Shearoroft (W. F. F.), Post-primary Science. Book 2 i 
Second year’s course (Review), 721 ; Science Teach¬ 
ing in Schools, 610 

Shedd (Prof. T. C.), and Prof. J. Vawter, Theory of Simple 
Structures (Review), 189 

Shedlovsky (Dr. T.), [Dr. D. A. Maclnnes, L. G. Longs* 
worth and]. Limiting Mobilities of Some Monovalent 
Ions and the Dissociation Constant of Acetic Acid 
at 25°, 774 

Sheehy (E. J.), Effect of the Conditions of Storage on the 
Vitamin D Potency and on Other Features of Cod 
Liver Oil, 286 ; Factors which Determine the Nutri¬ 
tive Value of Untreated Natural Pastures, 179 
Sheppard (Dr. Q.), awarded the decoration of Al Morito 
by the Government of Ecuador, 095 
Sheppard (T,), the work of John Phillips, 874 
Sherrington (Sir Charles), appointed Rede lecturer of 
Cambridge University for 1933, 785 ; awarded (with 
Prof. E. D. Adrian) the Nobel Prize for Physiology 
and Medicine for 1932, 690 ; elected president of the 
Association of Special Libraries and Information 
Bureaux, 587 

Sherwood (H. P.), The Oyster Industry in North America, 
162 

Sheraer (Prof. W. H.), [death], 427 

Shewhart (Dr. W. A.), Rdle of Statistical Theory in Indus¬ 
trial Standardization, 652 

Shidei (T.) t [G. Nakamura and]. Spectrum of Lithium 
Hydride, 28 

Short (M. N.), Microscopic Determination of Ore Minerals, 


Shorter (A. W.), An Introduction to Egyptian Religion : 
An Aooount of Religion in Egypt During the Eight¬ 
eenth Dynasty (Review), 79 

Sibly (Dr. T. F.), appointed a Member of the Advisory 
Council to the Committee of the Privy Council for 
Scientific and Industrial Research, 844 
Sidgwiok (Dr. N. V.), appointed chairman of the Chemis¬ 
try Research Board of the Department of Scientific 
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Thomas (D, E.), and R. A. Keble, A Revision of the Sub¬ 
division of the Upper Ordovician and Silurian Rocks 
of Victoria, 411 

Thomas (E.), The Heart of England (Review), 720 
Thomas (H. Hamshaw), The Old Morphology and the 
New, 770 

Thompson (A. R.), Nature by Night (Review), 614 
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Toxnaacnek (Prof. R.), Structure of Line Spectra in 
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of the intensity of the Sun’s Radiation through the 
Styriun and Lower Austrian Alps, 484 
Topping (J.), appointed lecturer in Mathematics at Man¬ 
chester College of Technology. 709 
Topping (T.), The Slaughter-House Problem (Benjamin 
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Turner (Dr. E. E.), [F. R. Shaw and], Stereochemistry of 
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(Review), 419 ; Engines, Principles and Problems of, 
M. M- Farleigh (Review), 489; Industry, The, and 
Chemical Engineering (Hinchloy Memorial Lecture), 
H. T. Tizard, 691 

Airgraphics, Prof. A. MoAdie (Review), 648 
Airplanes and Airplane Structures, Dynamics of. Prof. 
J. E. Younger and Prof. B. M. Woods (Review), 
383 

A.I.V. Process of Conserving Green Fodder, 783 
Alberta, Southern, Plains of, 234 
Albinism in Wild Animals, 126 

Albino Rat, Breeding and Care of the, for Research 
Purposes, M. J. Greenman and F. Louise Duhring. 
Second edition (Review), 189 ; Rats in the Tropics, 
Appearance of a Rusty-red Pigmentation in the Coats 
of, Dr. A. Clark, 311 

Alchemists, Alchoray and. Prof. J. Read, 900 
Alchemy and Alchemists, Prof. J. Read, 900 
Alcohols in Acetic Acid, Velocities of Esterification of, 
A. Kail&n and R. Raff, 639 

Algebraic Numbers, Foundations of the Theory of, Prof. 
H. Hancock ; Prof, L. J. Mordell (Review), 76 ; Plane 
Curves, Prof. H. T. H. Piaggio (Review), 910 ; A 
Treatise on. Prof. J. L. Coolidge (Review), 910 
Algeria, Early Man in, 320 

Algol-Variable, A New, in Andromeda, K. Lassovszky, 
173 

Alkali, Action of, on 6-Bromo-n-hexylamine and on 7- 
bromo-n-heptylamine, A. Mfiller and P, Krauss, 519 ; 
Halide Hydrates, Crystal Structure and Dehydration 
Figures of, Dr. W. A. Wooster, 698 ; Metal Hydroxides 
in Water, Electrolytic Conductivity of the, and the 
Mobility of the Hydroxyl Ion, Milo. J. Goworecka 
and M. Hlasko, 483 

Alkaptonuria, Inheritance of, Hogben, Worrall, and 
Zievo, 208 

Alkyl Aromatic Hydrocarbons, Synthesis of, G. Hutrel and 
M, Lerer, 375 

Allahabad University Studies, Vol. 8 (Pt. 2> Science Sec¬ 
tion), 608 

Allen’s Commercial Organic Analysis. Vol. 9. Fifth 
edition. Editor : Dr. C. A. Mitohell (Review), 647 
Alloys, Magnetic Moment and the Chemical Bond in, 
J. Dorfman, 506 

Alpha Brass, Annealing and Grain-growth Characteristics 
of. Effect of Different Elements on the, M. Cook *md 
H. J. Miller, 446 

Alpino Europe, Das, und sein Rahmon : ein Geologisohes 
Gestaltungsbild, L. Kober (Review), 415 
Alps, The, and the Alpids (Review), 416 
Altitudes to be Reached by Air Pilots by Breathing Oxy¬ 
gen, Sir Leonard Hill, 397 

Aluminium and Sodium, Double Sulphate of, Astnlc and 
Mousseron, 483; in Foodstuffs, Dr. J. H. Burn, and 
others, 67 ; Ionised, A perturbed Series of the Spec¬ 
trum of, L. Pincherie, 939 

Amber, The Book of, Dr. Q t C. Williamson (Review), 44 
America, Early Migrations into, Dr. A. Hrdlttka, S94 
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American Archeology, Contributions to, Vol. 1, Nos. 1-4, 
0. Ricketson, Dr. J. E. Teeple, K. Rapport, and G. 
Strdmrvik, 782; Association, Science Book Lists of 
the, 272 ; Railway Progress, W. C. Dickerson, 235 
Amines, The Supposed Vitamin Action of Some, W. H. 
Sohopfer, 591 

Aminoazo-oompounde, Chemical Changes Involved in the 
Formation of, J. C. Earl and N. F. Hall (1), 592 
Ammonia, Aqueous Solutions of, Photochemical Oxida¬ 
tion of, L. Gion, 483 

AmcBba, Proper Name of the, Sister Monica Taylqr, 168 
Amceb«e, Thermophilic, Dr. L, G. N. Baas Becking, 852 
Amphibia, The Biology of the. Dr. G. K. Noble (Review), 
379 

Amyl Alcohol, Abnormal Dispersion of, for Short Wave¬ 
lengths, A. J. Weigle and R. Luthi, 591 
Anatomie, Vergleichende, Vorlesimgen fiber, Prof. O. 
Bdtschli. Lief. 5 : Leibeshdhle, Uberarbeitet und 
herausgegeben von C. Hamburger (Review), 79 
Ancestry, Echoes of (Review), 220 

Andean Eruption, The, and Sunset and Sunrise Glows in 
South Africa, Dr, H. Sponoer Jones, 279 ; Eruptions, 
Sunset GIowb and the, A. S. Pye-Smith ; E. K. 
O'Connor; Dr. E. Kidson, 139 
Anhydrite, Hydration of, in the Presence of Calcium 
Hydroxide, H. Lafuma, 250 

Aniline, Certain Derivatives of, Raman Sj>ectrum of, 
G. B. Bonino and P. Celia, 484 
Animal: Behaviour, The Explanation of, R. Knight, 649 ; 
Body, Chemical Composition of the. Prof. J. John¬ 
stone, 890; Ecology, Journal of, Projected, 504; 
Growth, Heterogony and the Chemical Ground-plan 
of, Dr. J. Needham, 845 ; Pests, Control of, 905; 
Picture Books (Review), 614 ; Tissues in the Ultra- 
red, Reflection and Transparency of, F. Rficker, 252 
Animals : Came to Drink, The, Cherry Kearton (Review), 
760 ; ‘Protective* Adaptations of, B. P. Uvarov, 696) 
Prof. E. B. Poulton, 848 

Animism and Child Psychology, Miss Margaret Mead, 894 
Antarctic Lands, New, Sir Douglas Mawson ; Major G. 
Isachsen, 538 

Antarctica, J. M. Wordie (Review), 945 
Antelopes of Northern Tibet and of Neighbouring Terri¬ 
tories, G. Adlerborg, 375 

Anthocyanins, Chemistry of the, Developments in tho, 
G. M. Robinson and Prof. R. Robinson, 21 
Anthropology in Nigeria, Dr. P. Amaury Talbot (Review), 

561 

Anthropometry, Methods in, 196 

Antimony Lines, Hyperfine Structures of, and the Nuclear 
Moments of Antimony Isotopes, Dr. J. 8. Badami, 
697 

AntLPlagye Serum, Improved, 439 
Antiquities from the Ancient East, Exhibitions of, 88 ; 
from the Thames, 576 ; in France, Protection of, 
Dr. R. Vaufrey, 339 

Antiscorbutic Factor, Hexuronic Acid as the, K. G. Cox, 
Dr. EL L. Hirst, and R. J. W. Reynolds, 888 
Aphthous Virus, Causes of the Attenuation and Exaltation 
of the, J. Ligni&res, 215 

Apion ulioie , Factors Determining the Distribution of, 

E. H, Chater, 741 

Appleton-Hartree Formula and Dispersion Curves for the 
Propagation of Electromagnetic Waves through an 
Ionised Medium in the Presence of an External 
Magnetic Field (1), M. Taylor, 1010 
Arabian Desert, Interesting Ferro-titaniferous Deposit in 
the, A. Stella, 411 

Archeological Field Work in England, Recent, 285; 
Research and Government Control, 268; Studies in 
Great Britain, 247 ; Studies in Mexico, 656 ; Theory, 
Canons of, Dr. D. Randall-MacIvor, 462 
Archeology, Advancement of, Problems in the, 377; 
British, The Beginnings of, Sir Charles Peers, 247 ; 
in England and Wales, 1914-1931, T. D. Kendrick and 
C. F. C. Hawkes (Emeu?), 984 ; Popularisation and, 
485; The Place of, as a Science and Some Practical 
Problemr in its Development, Dr. D. Randall* 
Maclver, 356 


Arctic Climate, Fluctuation of the, J. Schokalsky, 482 ; 

Expeditions in 1931, Three, Prof. H. U. Sverdrup, 11 
A renioola. Molecular Weights of the Blood Pigments of, 
and of Lumbricue, Prof. The Svedberg and Inga- 
Britta Eriksson, 435 

Argon and Neon, Ionisation of, by Neutral Argon Beams, 
O. Boeck, 288 ; Pure, A Continuous Spectrum of, 
Dr. S. P. MoCaUum, L. Klatsow, and J. E. Keyston, 
810 

Aristotle, G. R. G. Mure (Reuwu>)» 868 

Arkwright, Sir Richard, Bicentenary of the Birth of, 

F. Nasmith, 955 

Armourers and Brasiers* Company, Dr. XJ. R. Evans 
elected research fellow in Metallurgy of the, 887 
Armstrong College, Dr. H. L. Riley appointed professor 
of Inorganic and Physical Chemistry, and Prof. 

G. R. Clemo, director of the Chemistry Department, 
141 ; Mining Society, Journal of the, July, 678 

Aromatic Nitrosations, Use of, Potassium Dichromate 
and Sodium Nitrite in, P. J. Dwyer, D. P. Mellor, 
and V. M. Trikojus, 903 
Arsenic, Arc Spectrum of, A. S. Rao, 142 
Arsonious Acid, Esters of, P. Pascal and A. Dupire, 
287 

Arthrodira, The, A. Heintz, 369 

Artificial Disintegration by Neutrons, Dr, N. Feather, 237 ; 
Inorganic Solid Substances or Artificial Minerals, 
The Microscopic Characters of, Prof. A. N. Wmeholl, 
with a Chapter on the Universal Stage by Prof, R. C. 
Emmons. Second edition (Review), 820 
Arylsulphurous Acids and Mixed Aryl and Alkyl Sulphites, 
Chlorides of the, P. Carr6 and D. Libermann, 1011 
Aecaris meyalocephala, Biological Action of Monochromatic 
X-rays of Different Wave-lengths of the Egg of, A. 
Dognon, 251 

Asia, The Influence of, Sir Flinders Petrie, 476 
Asiatic Society of Bengal, The, Dr. R. U. N. Brahmachari, 
604 

AspergUlue niyer, Psalliota campe&trut, and Armillaria 
rnellea, The Chitin of, Y. Khouvine, 447 
Asphyxia, Resuscitation in. Sir E. Sharpey-Schafer and 
W. A. Bain, 372 

Astronomioal Notes for August, 173; September, 318; 
October, 513; November, 669; December, 817 ; 
December, Correction to, 853 
Astronomischo Paradoxa, Dr. G. Alter (Review), 022 
Astronomy, Dr. F. R- Moulton (Review), 984; Great 
Adventures in, Mrs. M. A. Evorshed (Review), 219; 
Mathematics and, of the Ancient Jewish Rabbis 
(Review), 328 : Practical, A Textbook of, Primarily 
for Engineering Students, Prof. J. J. Nassau (Review), 
796 ; The Elements of. Dr. D. N. Mallik (Review), 
796 

As V, Further Doublets of, A. J. Kao, 630 
Atlantic leo, 995 ; North and South, Meteorology of the, 
28 

Atmosphere, Pure, Transparency of tho, J. Duclaux and 
M. Hugon, 71 ; Upper, Causes of Ionisation in the, 
Prof. I. Ranzi, 545 

Atmospheric Humidity in Astronomical Photography, 
R61o of, P. Rossier, 1011 ; Oscillations, Somidiurnal, 
The Resonance Theory of, Prof. G. I. Taylor, 100 ; 
Tides, 974 

Atmospherics, Records of, F. Link, 787 
Atomic Nuclei and Radioactivity, Constitution of, G. 
Gamow (Review), 648 ; Nuclei, Structure of, F. Per¬ 
rin, 136; Physics and Vital Activities, Sir F. Gow- 
lond Hopkins, 869 ; Projectiles and Their Applica¬ 
tions, Lord Rutherford (Thomas Hawksley Lecture), 
730 

Atomism : A Short History of, from Democritus to Bohr, 
J. C. Gregory (Review), 947 

Atoms, Arrest of the Periodic Systems of the, and the 
Greatest Electronic Concentration of the Nuclei, 
M. A. Schidlof, 251 ; 

Aurignacian Flint Implements from Raised-beaches 
Underlying the Brown Boulder Clay, J. P. T. Burohell, 
279 

Aurora, Infra-red Bands in the. Prof. J. Kaplan, 60 
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Auroral Region, Temperature of the, Prof. L. Vegard, 968 ; 
Spectrum, Infra-red Lines in the, Spectrographio 
Observations of, H* Hamada, 26 
Aurora, Low Altitude, Prof. S, Chapman, 764 
Austenitic Chrome-nickel Steels, A Particular Mode of 
Corrosion of, A. Sanfourche and A. Portevin, 35 
Australasia, Gasterorayeotos of, G. H. Cunningham, (15), 
970 

Australia : Commonwealth of, Year Book of the, for 1931, 
308 ; Imported Books in, 991 ; Northern, Buffalo- 
Fly in, Prof. E. Handschin, 784 ; Plant Industry in, 
Research in, 993 ; Rainfall Reliability in, J. And¬ 
rews, 518 ; Taxes on Books in, 87 ; the Pro turn of, 
H. Womerslcy, 518 

Australian and New Zealand Foraminifera (2), W. J. 
Parr, 411 ; Coleoptera, with Descriptions of New 
Species (2), 0. Oke, 676 ; Diptera, J. R. Malloch, 518 ; 
(31), J. R. Malloch, (175; (32), J. R. Malloch, 711 ; 
Hesperiidro (2), G. A. Waterhouse, 711 ; Journal of 
Experimental Biology and Medical Science, Special 
Volume, 91 ; Lepidoptera, Revision of (1), A. J. 
Turner, 711; National Research Council, Annual 
Meeting of the, Elec tion of Officers, 573 ; Rhino- 
termes (Isoptera), 0. F. Hill, 215; Sheep Blowflies, 
Larvte of the, Mary E. Fuller, 618 
Automobile : Engineers, Institution of, Journal of the, 
878; Engines in Theory, Design, Construction, 
Operation, Testing and Maintenance, A. W. Judge. 
Second edition (Jteuteur), 489 

Auvenier, Neuoh&tel, Fauna of the Middle and Later 
Neolithic of the Station of, L. Reverdin, 411 
Axial Sound-pressure due to Diaphragms with Nodal 
Liifes, Dr N. W. McLaehlan, 142 


Babies, Brighter, Prof. L, Hogben, 043 
BacilUi* idolaccue, Respiratory Function of the Pigment 
of, E. Friodheim, 618 

Bacteria: Luminous, Biochemistry of, F, Fuhrmann (2), 
261 ; Stability of Physiological Characters of, E. B. 
Fred, 550 

Bacterial Enzymes in the Purification of Sewage, Dr. 

W. R. Wooldridge and A. F. B. Standfast, 004 
Bacteriological Laboratories and Methods, Prof. J. M. 
Beattie (Review), 76 

Bacteriology in Relation to Medicine, A System of, Vol. 9, 

J. A. Arkwright and others {Review), 75 
Baffin Bay Region, Oceanography of the, 234 
Bahamas, Submarine Gravity Survey in the, 286 
B.D.H. Book of A.R. Standards, second edition, 430; 

Products, 234 

Bead-Corona on Radio Antenna, Dr. B. van der Pol, 002 
Beam : Deflection of a, influence of the Shearing Force 
on the, O. Colonnetti, 483 ; (2), 591 
Bean, Mosaic Disease of the, R. Nelson, 171 
Beasts, The Life Story of, E. F. English* (Review), 014 
Beckmann, Pinacone and. Changes, A Correlation of the 
Walden Inversion with the, Prof. J. Kenner, 309 
Bookeeping: A Manual of, for English-speaking Bee¬ 
keepers, E. B. Wed in ore (Ifcviru*)* 188 
Bees : Discontinuous Distribution in, Prof. T. I>. A. 
Cockerell, 58; Fertility of, and Vitamin E, Sir 
Leonard Hill ami E. F. Rurdett, 640; Wasps, Ants 
and Allied Insects of the British Isles, E. Step 
(Rewew), 722 

Beetles : British, A Practical Handbook of, Dr. N. H. 
Joy ; Dr. A. D, limns, 2 Vols. (fleeter), 180 ; Geo- 
graphical Races of. Characteristics of, Krumbiegel, 

Beilby Memorial Fund, awards to W. J. Rees and Dr. 
W. U. Schoeller, 53 

Beit: Fellowships for Scientific Research, awards of, 89 ; 
Memorial Fellowships for Medical Research, elections 
to, 89 

Belgium, Education in, Dr. J. >\ Abel, 1009 
Benzene : Induced Polarities in, Theory of. Prof. A. 
Lflpworth and Prof. R. Robinson, 273 ; Naphthalene 
and Anthracene Molecules, Magnetic Constants of, 

K. S. Krishnan, 098 


Benzo-difurfurane, Derivatives of, J. Algar, V, 0. Barry, 
and T. F. Twomey, 71 

Benzoyl Chloride, Action of Lithium Hydride on, A. 

Hodaghian and R. Levaillant, 143 
Beryllium ; Hall Effect in, Dr. A. Oicsone, 315; Helium 
Content of, W, D. Urry, 777 ; Magnesium Alloys, 
Attempts at Making, R. J. M. Payne and J. L» 
Haughton, 446 ; Neutron Emission of, G. Kirsch and 
F. Rieder, 039; Nucleus, Resonance of the, G. 
Kirsoh and F. Rieder, 323 ; Researches on, H. A. 
Sloinan, 440 

“Best Books of 1930“, A. J. Philip, 230 
Bala and Valentian Rocks of the District between 
Rhayader (Radnorshire) and Llansawel (Carmarthen- 
shire), Conglomerates and Grits of the, K. A. Davies 
and J. 1, Pratt, 106 
Baltic Geographical Studies, 471 

Band Spectrum, Intensity Distribution in a, Dr. R. C. 

Johnson and N. R. Tawde, 632 
Baptiaia, Thermopeis and Lathyrus, Chromosome Counting 
in the Genera, M. Simonet, 902 
Barbituric Acid, Structure of C-substituted Derivatives 
of, D. Marotta and G, Rosanova, 639 
Bari Initiation, Fr. L. M. Spagnolo, 1003 
Barium : In Iron Ores, Determination of, E. Chauvenet 
and Avrard, 410; Radioactive Decomposition of, 
T. R. Hogness and R. Ruth Comroe, 761 
Barkhauson-Kurz, Gill-Morrell and, Oscillations, G. 
Pofcapenko, 238 

Barrandella and Sieberefla, Internal Structure of, F. W. 
Booker, 976 

Basic English, C. K. Ogden and others (Review), 83; 

Steel Process in France, Jubilee of the, 991 
Basketry, American Prehistoric, Gene Woltfish* 439 
Bast-Sap in Plants, Prof, H. H. Dixon and M. W. Gibbon, 
601 

BathyneUa in England, Occurrence of, A. G. Lowndes, 01 ; 

Dr. W. T. Caiman, 02 
Bats, Habits of, C. E. Johnson, 235 
Bianchite: Synthetic, C. Andreatta, 940 
Bibliogr&phia Zoologica, Prof. F. J. Cole (Review), 111 
Bile Acids, Stem Is and, The Ring System of, Dr. O. 

Rosenheim and Dr. H. King, 315 
Binary Liquid Mixtures, Ultra-violet Absorption by, R. 

Kroraann, M. Peetemor, and Paula Bernstein, 519 
Bioassays, a Handbook of Quantitative Pharmacology, 
J, C. Munch (Bsvtsw), 417 

Biochemie, Fortschritte den—Teil 2 (1924-1931), Prof. F. 
Haurowitz (Review), 151 

Biochimie moderno, Lew problfcmes do la. Prof. G. Florence 
et Dr. J. Knselrne (ffevteic), 151 
Biological Teaching (Review), 523 

Biologie, GrundzUge einer allgemeinen die Organismen als 
Gefiige-Getriebe, als Normon und als erlebende Sub- 
jekte, Prof. R. Woltereck (Review), 907 
Biology : A New Philosophy of. Prof. E. W. Mac Bride 
(Review), 907 ; Animal, Prof. L. L. Woodruff (Review), 
523 ; for Medical Students, C. C. Hentschel and Dr. 
W. R. 1. Cook ( Reidew), 623 ; Fundamentals of, J. W. 
Stork and L. P. W. Ronouf (Review), 523 ; in Educa¬ 
tion, The Place of, Rev. S. A. MoDowall, 899 ; The 
Essentials of, Prof. J. Johnstone (Review), 523 
Biophysics, Groundwork of, Dr. G. M. Wishart (fleeter), 
77 

Bird : Taxonomy, Modem Tendencies in, J. Grinnell, 605 ; 
What, is that 1 a Guide to the Birds qjf Australia, 
N. W. Cayley. Second edition (Review), 257 
Birds : American Check List of, Fourth edition, 005 ; 
Change in Colour of, duo to Exposure, P. J* Norman, 
307 ; Distribution of, Rainfall and the, Baron 
Rodolphe Meyer de Schauensoe, 244 ; of the World, 
Check-List of, J. L. Peters. Vol. 1 (Review), 116; of 
Tropical West Africa, The, with special reference to 
those of the Gambia, Sierra Leone, the Gold Coast 
and Nigeria, D. A. Bannerman. Vol. 2 (Review), 290 
Birmingham : New Hospital at Edgboston, 860 ; Uni¬ 
versity, Bequest to, by J. G. Chidlaw, 409 j Prof. W, 
Stiles elected Dean of the Faculty of Science, 689; 
Report of the Mining Research Laboratory for 1931, 
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843 ; F. Postlethwaito appointed James Watt fellow, 
300; Gift by Lady Barber ; impending retirement 
of Sir Gilbert Barling; Grant from the Lapworth 
Research Fund, 038 

Bishop's Ring and the Andean Eruption, J. F. Paterson, 
843 

Bismuth : Diamagnetism of, S. M. Rao, 479 ; Diamag¬ 
netism of Thin Films of, Dr. C. T, Lane, 999 ; Thermal 
Expansion of, A. Goetz and R. C. Hergenrother, 
172 

Black Body at the Boiling Point of Metals, Realisation 
of a, T. N. Panay, 215 

Blackwater Fever in Southern Rhodosia, Researches on, 
Dr. G, R. Ross (Review), 982 
Blower for Low Velocities, Standardisation of a, C. 
Sadron, 822 

Blue Mountain Tableland, Geographical Studies in the, 
F. A. Craft, 518 

Boiling Point Apparatus, A Universal, and its Applica¬ 
tion, Prof. W. Swiotoslawski, 976 
Bombay, University of. Journal of the, 969 
Bom, How I was, the Plain Story of Birth and Sex, 
C. P. Bryan (Review), 722 

Boron: Neutrons, Absorption of, by Lead, Duo de 
Broglie and L. Lcprince-Ringuet, 316 ; Neutrons of, 
excited by Radium Emanation, Duo de Broglie and 

L. Leprinoe-Ringuet, 322 ; Trichloride, Two com¬ 
binations of, A. Stieber, 787 
Borrelly’s Comet, Detection of, 246 
Boretalians, J. W. Gordon (Review), 189 
Botanical and Horticultural Biographies (Review), 830 
Botany for Schools : a Textbook suitable for School 
Certificate and similar Examinations, Dr, E. R. 
Spratt and A. V. Spratt (Review), 722 ; Recent 
Advances in, E. C. Barton-Wright (Review), 665 
Boyle : A Bibliography of, Prof. I. Masson, 498 ; Prof. 
J. F. Fulton, 498 

Braesica napo-campeatris, A New 8pecios, O. Winge, 
287 

Brazil, A Naturalist in, the Flora and Fauna and the 
People of Brazil, Prof. K. Guenther, translated by 
B. Miall (Review), 493 

Bristol University, N. F. Mott elected Melville Wills 
professor of Theoretical Physics ; Dr. C. M. Yonge 
appointed professor of Zoology, 709 
Britain : Ancient, The Crafts in, T. D. Kendrick, 247 ; 
Celtic Art in, E. T. Leeds, 247 ; The Personality of, 
Dr. C. Fox, 247 ; 924 ; Whither, a Radical Answer, 
303 

British Archaeology, Exhibition of, 196 ; Association, 
York Meeting of the, 227; Foreign Guests, 303; 
Function of the, 337 ; Report of Council of the, 
392 ; Conference of Delegates of the Corresponding 
Societies of the, Presidential Address to the, Sir David 
Pram, 594 ; Standards of Electrical Resistance, 1862- 
1932, 600 ; Arrangement for Mooting of 1933, 92G; of 
Commercial Seed Analysts, Conference of the, 431 ; 
Election of Officers, 432 ; Basidiomyoetae, C. Rea, 
816; Export Trade, Position of the, Prof. R. B. 
Forrester, 354; Medical Association, Centenary of 
the, 119; 122; 169; History of the, 1832-1932, 
E. M. Little (ifevieuj), 119; Dr. O, C. Anderson 
appointed Medical Secretary of the, 539; Medical 
Journal , Special No., 160 ; Mineral Collectors and 
Dealers in the 17th, 18th, and 19th Centuries, A. 
Russell, 868 ; Museum (Natural History), Acquisi¬ 
tions of the, 18 ; 163 ; 669 ; Miss M. R. J. Edwards 
appointed Guide-lecturer at the, 605; Botany Collec¬ 
tions at the, 841; Non-Ferrous Metals Research Associ¬ 
ation, Annual Report, 431; Dr. H. Moore 
appointed director of the, 432; Phenology, 443 ; 
Poisonous and Edible Plants, Miss Hilda F. Handle, 
18; Rainfall, 1931 (fieetew), 721 ; School at Rome, 
C< Hardie appointed director of the, 8B7 ; Standard 
Specifications, 606 

Broadcast Network, Swiss, A. Muri, 602 
Broadcasting and Television in Franoe, 603 ; Empire, 602; 
Problem, The, N. Aahbridge, 373 ; Voieee, Modifying, 
0. H. Caldwell, 126 


Bromine-hydrogen, Bromine-nitrogen, Bromine-oxygen, 
and Bromine-oarbon Dioxide, Diffusion coefficients of, 

J. E, Mackenzie and H. W. Melville, 322 ; Normal, 
in Plants, A. Damiens and Mile. S. Blaignan, 144 

Bronze Ago Mining Round the Aegean, O. Davies, 986 
Brown, Robert, and the Cell Theory, 66 
Brans, H., Extension of a Formula of, R. Wavre, 411 
Buffalo: -Fly in Northern Australia, Prof. E. Handschin, 
784 ; Sacrifice, F. J. Richards, 031 
Building Research Board, Report of the, 1031, 707 
Bultfonteinito, a New Fluorine-bearing Hydro is Calcium 
Silicate from South Africa, J. Parry, A. F. Williams, 
and F. E. Wright, 142 

Bunt, TiUetia tritici (Bjerk.) Winter, and other characters 
in certain crosses of ‘Florence’ Wheat, Inheritance 
of Resistance to, J. G. Churchward, 691 
Bush : The Call of the, Wanderings of a Nature Man on 
the Murray River, H. Prie3t (fJeeiew), 760 
Bush veld, Igneous complex of the. Dr. A. H. Hall, 895 
Business Administration, Indust rial and, 181; and Science : 
being Collected Papers read to the Department of 
Industrial Co-operation at the Centenary Meeting of 
the British Association for the Advancement of 
Science, London, September 1931. Edited by R. J. 
Mackay (Review), 262; Practice, Professional Codes 
and, 37 

Butterflies of the District of Columbia and Vicinity, 
A. H. Clark, 511 ; (Variola J. L.) direct from Cater¬ 
pillars, L. Breeher, 565 

‘Butterfly’ Map Projection, The, B. J. S. Cahill ; J. E. 
Coloolough, 635; 073 ; Markings, Formation of, 

K. Huttrer, 555 ; 


Cadastral Survey and Land Records, Exhibit of, 362 
Cacao : Dr. C. J. J. Van Hall. Second edition (Review), 
420 ; Economic Botany of, Prof. E. E. Cheesman, 
405 

Calakmul, Yucatan, Dr. S. G. Morley, 992 
Calcium : Aluminates, Crystallisation of the. Action of 
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River Gauging and Flood Prevention 

HE recent floods in the Midlands, with their 
resultant enormous material damage and, in 
one or two localities, regrettable loss of life, have 
again directed public attention to one of the most 
serious and difficult problems connected with the 
efficient drainage of inland districts, namely, the 
regulation of river flow. Rivers, as a class, are 
notoriously erratic in their behaviour. Sometimes, 
in seasons of prolonged drought, they scarcely pro¬ 
vide sufficient water for the minimum requirements 
of trade and agriculture ; at others, they transform 
themselves into raging torrents sweeping everything 
before them in an orgy of havoc and ruin. The 
control of such violent natural forces is an essential 
duty of civilised communities, in the interests not 
only of farming arid transport but also of public 
safety. It is characteristic, however, of British 
methods, that, hitherto, there has been no properly 
organised or systematic study of the range and ex¬ 
tent of river floods, and no national or authoritative 
collection of stream-flow data upon which reliance 
could be placed for a scientific investigation of their 
incidence. Certain important bodies (few in num¬ 
ber), such as the Thames Conservancy, have care¬ 
fully maintained an efficient service of river gaugings 
—the records at Teddington Weir are admirable— 
but, generally speaking, Conservancy Boards have 
had few or no resources available for expenditure 
of this kind. It is quite true, also, that, in a num¬ 
ber of instances, individual initiative has set on 
foot the compilation of local data and the taking 
of observations which, within their limitations, 
are, no doubt, capable of affording much service¬ 
able information, but these efforts are regrettably 
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spasmodic, and, unless carried on under supervision 
of unimpeachable reliability, call for careful scrutiny 
and independent confirmation. 

As an outstanding instance of competent indi¬ 
vidual enterprise may be instanced the operations 
during the last few years of the private organisation 
known as River Flow Records, promoted by Capt. 
W. N. McClean, who, himself an authority on the 
subject, has at his own expense maintained a staff 
of operators to gauge and record the flow of streams 
in the Ness Basin, Inverness-shire. That the cost 
of obtaining and collating such records for public 
service should come out of the pockets of individuals 
is manifestly unfair, and, indeed, it constitutes a 
financial burden such as cannot generally be borne, 
nor, if taken up, can it be sustained for any length 
of time. The organisation in question was under¬ 
taken for the purpose of giving practical illustration 
of the manner in which gauging records of the prin¬ 
cipal water areas of Great Britain may be kept, and 
it has issued a series of quarterly reports giving the 
readings taken, with a statement of the difficulties 
encountered and the means by which they were 
overcome. New bodies, responsible for the carrying 
out of such duties, will do well to acquaint them¬ 
selves with the methods employed in connexion 
with the gauging of the Ness, the Garry, and the 
Moris ton. 

Other work, of a collective nature, has been done 
under the auspices of the leading technical institu¬ 
tions, not strictly confined to the question of flood 
prevention, since river-flow records are essential to 
a number of objects: irrigation, transport, water 
supply, etc. The Institution of Civil Engineers in 
March 1931 appointed a Committee “ to examine 
the present state of knowledge in regard to the 
magnitude of floods in relation to reservoir practioe 
in Great Britain and to make recommendations on 
the best methods of dealing with them in that con¬ 
nexion During the past twelve months, this 
Committee has been pursuing inquiries in order to 
discover the evidence available, and the information, 
when published, will undoubtedly be of great value. 
The Council of the Institution of Water Engineers, 
in pursuance of a resolution passed at a general 
meeting of the Institution in December 1927 direct¬ 
ing attention to “ the urgent need of an organisation 
which will ensure a continuous record of the flow 
and storage of surface and underground water ”, 
appointed a Committee on Stream Flow and Under¬ 
ground Water Records. This Committee presented 
its report to the annual meeting of Deo. 6, 1929, 
and was reappointed as another Committee on 
Stream Floje Gauging, authorised, if invited, to 
No. 3270, Vol. 130] 


act with and assist a Governmental Department 
Committee on River Gauging which had been 
formed as a Sub-Committee to the Standing Ad¬ 
visory Committee on Water, comprising representa¬ 
tives of the Ministries of Health, Agriculture, and 
Transport. After sittings extending over a year, 
the Government Committee in the autumn of 1931 
suspended or curtailed its investigations, on the 
ground of economy. It took the view that river 
gauging was a function of the new Catchment 
Boards set up by the Ministry of Agriculture and 
Fisheries under the Land Drainage Act of 1930. 

Although not specifically laid down in the Act, A 
is obvious that a systematic determination of the 
range of flow in each river basin must be a primary 
duty of the authorities called into existence for the 
express purpose of coping with problems of land 
drainage. It is a fundamental consideration in re¬ 
gard to the utility of river-flow measurements that, 
if these are to afford reliable guidance, they must 
be continuous and of prolonged duration. Casual 
readings are quite inadequate for the preparation of 
plans of river improvement or control. The Com¬ 
mittee of the Institution of Water Engineers, pre¬ 
viously referred to, has laid it down that records 
should be carried on continuously for a period of 
between five and ten years. Most engineers with 
river experience will agree that the latter limit is 
not a day too long, and that, even then, there may 
be substantial variations in comparison with read¬ 
ings over longer periods. But, since in regard to 
flood prevention it is the exceptional not less than 
the average experience which is required, and as 
abnormal events occur only at long intervals, it 
is obvious that a much more extended range of 
gaugings is imperative. The memory of the oldest 
inhabitant of a district will often furnish instances 
of inundations so greatly exceeding the normal as to 
tax the credulity of listeners. Not infrequently, of 
course, there is an element of exaggeration in these 
recollections, such as can only be eliminated by 
oareful and painstaking investigation. Ordinary 
members of Catchment Boards, without special 
knowledge, can scarcely be expected to appreciate 
the fundamental importance of continuous and 
prolonged as well as of precise records. It is the 
duty of their technical officers to emphasise these 
essentia] requirements. 

A feature of the case which should not be over¬ 
looked is the change which is insensibly being 
brought about by the increasing extent of imper¬ 
vious surface, especially in urban districts, due to 
the rapid spread of building operations and road 
construction. The effect of this is to produce &n 
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appreciable augmentation of the run-off immediately 
after rainfall 

Some of the forty-Bix new Catchment Boards, 
with commendable zeal, have realised their responsi¬ 
bilities, and have appointed special staffs to under¬ 
take the work of river survey and gauging in their 
areas. But this cannot be said, as yet, of the 
majority. It is to be hoped that lack of co-ordina¬ 
tion of effort and uniformity of method may not 
render the results of variable value. As is evidenced 
by the earnest discussion in the House of Commons 
on June 15, and the pressure on the Government 
to provide financial assistance, flood prevention is 
a matter of urgent and vital importance to the 
community as a whole. It would be extremely 
unfortunate if there should be any avoidable delay 
in starting the preliminary investigations and any 
failure to pursue them on the right lines. 


The Science of Peace 

The Causes of War: Economic , Industrial , Racial , 
Religious , Scientific and Political. By Sir Arthur 
Salter, Sir J. Arthur Thomson, G. A. Johnston, 
Alfred Zimmern, C. F. Andrews, Frederick J. 
Libby, Henry A. Atkinson, Wickham Steed, and 
others. Edited by Arthur Porritt. Pp. xxix + 
235. (London : Macmillan and Co., Ltd., 1932.) 
7s. 6d. net. 

NE of the most significant and hopeful features 
in the international situation is the growing 
extent to which, in the last ten years, attention has 
been directed not merely to the prevention of war 
by such efforts as the scaling down of armaments 
and the provision of alternative methods of settling 
international disputes, but also to the discovery of 
the underlying causes of international friction and 
misunderstandings. This is a positive contribution 
to the building of a new world order, and is akin 
to the method of inquiry adopted in all scientific in¬ 
vestigations. Too often in the past pacifist and poli¬ 
tician alike have been superficial in their methods 
and inquiry, too eager to get a vexed problem out 
of the way to care whether the so-called solution 
or settlement was based on definitely ascertained 
facts impartially considered, or whether, on the con¬ 
trary, it did not contain the seeds of a future and 
more dangerous dispute. The machinery for examin¬ 
ing and removing the causes of war which the 
League oI Nations has brought into being, and of 
which its expert committees form such an admirable 
example, has probably made the greatest contribu¬ 
tion towards the establishment of what may be 
iustiy termed a science of peace. 

y! ; . ■ 1 


No more authoritative discussion of the causes 
of war has yet appeared than that contained in the 
Report of Commission I. of the World Conference 
for International Peace through Religion. The 
Commission has called to its aid experts in the fields 
of economics, industry, racial problems, science, 
politics, etc., and accordingly we have an analysis 
of the economic causes of war from 8ir Arthur 
Salter; the cultural causes from Prof. Arthur 
Zimmern, political causes by Mr. Wickham Steed. 
Industrial and labour influences are discussed by 
G. A. Johnston, racial influences by C. F. Andrew's ; 
Andr6 Siegfried contributes a section on the influ¬ 
ence of tariffs, and Moritz Bonn one on migra¬ 
tion. 

Sir J. Arthur Thomson contributes a rather dis¬ 
appointing chapter on “ Science and War ” which 
will, we fear, leave many people wondering on which 
side scientific workers stand in this matter. It is 
not sufficient to plead that the blame for the use 
of knowledge for evil purposes lies in our imperfect 
human nature and not on the science which has 
evolved the new weapons of war. Discovery should 
not be blamed for the abuse of inventions based on 
it, but the scientific worker will be condemned by 
world opinion if he does not offer some contribution 
towards showing the way to the control of the forces 
his discoveries have released. Our present intoler¬ 
able situation is due to a wholesale disregard of 
patent facts, to powerful political prejudices, to a 
widespread ignorance of social and economic rela¬ 
tions in the modern world. We need, as Sir Arthur 
Thomson admits, a science of society, a true science 
of economics. It is only as scientific research and 
scientific methods are patiently and honestly ap¬ 
plied in these spheres that we can develop adequate 
world planning of our industrial and economic 
resources, greater equilibrium between production 
and consumption and distribution—the absence of 
which, as both Sir Arthur Salter and Mr. G. A. 
Johnston insist, is a potential source of international 
rivalry and conflict. Similarly impartial scientific 
inquiry forms the only adequate basis for adminis¬ 
tration wise enough to eliminate the numerous 
points of friction which such matters as racial rela¬ 
tions, religion, tariffs, migration, or national mono¬ 
polies still present. 

The absence of accurate knowledge in the field 
of racial relations and the power wielded by ignor¬ 
ance and prejudice are a further danger to peace, 
and Mr. C. F. Andrews’ analysis is supported by a 
weighty recommendation from the Commission for 
the voluntary study of race relations as they affect 
world peace and to promote efforts to remove causes 
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of racial friction. In particular, an appeal is ad¬ 
dressed to the universities to undertake a thoroughly 
impartial and scientific study of race relations, in¬ 
cluding anthropological, historical, and biological re¬ 
search, with the view of reaching generally accepted 
conclusions. This in itself would develop a scientific 
outlook on the future of the human race in reference 
to population. This appeal is further supported by 
a statement from Dr. Kabindranath Tagore, who 
asserts that this great evil of racial prejudice is only 
to be # overcomo by the dissemination of accurate 
scientific knowledge, and that research in the uni¬ 
versities and its interpretation to the world by 
unimpeachable authority is our most vital need. 

Honestly applied in these fields, the scientific 
method may yet prove mightier than the forces 
released by the prostitution to destructive purposes 
of its achievements in the mechanical or physical 
world during the last half-century. Even in the 
political sphere, accurate knowledge upon inter¬ 
national matters, as Mr. H. Wickham Steed points 
out, is a prime desideratum, and its accumulation 
and dissemination as the practice of fact-finding in 
concert or the technique of conference develops 
should avail to exorcise the spirit of fear or insecur¬ 
ity and distrust which are foremost among the 
political causes of war. Certain it is that the dis¬ 
passionate analysis of the causes of war and their 
appraisement apart from prejudice in the light of 
reason afford the only method by which wise pre¬ 
ventive measures can be evolved and knowledge 
regain control. It is at least possible that in this 
field also the calm, serious spirit of science may prove 
victorious once more, as in the past it has emanci¬ 
pated mankind from the fetters of superstition 
and ignorance in the fields of religion and disease. 


Laboratory Construction 

Laboratories: their Planning and Fittings. By 
Alan E. Munby. With an Historical Introduc¬ 
tion by the late Sir Arthur E. Shipley. Second 
edition. Pp. xix + 224. (London : G. Bell and 
Sons, Ltd., 1931.) 30a. net. 

HE first edition of this work was published in 
1926, and the second edition follows on similar 
lines. The section dealing with the needs of biology 
and geology has been enlarged by twenty pages, 
and the last section, consisting of a number of 
plans of recently built laboratories, has been re¬ 
vised ; as before, it contains a number of school 
laboratories, including those at Clifton, Highgate, 
and Beaumont, and a number of university labora¬ 
tories, for both physical and biological sciences. The 
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Los Angeles Normal School laboratories, although 
included in the school section, would seem more 
properly to be placed in the university division. 

The author in his preface says that “ there is 
still no consensus of opinion among scientists as to 
what the material equipment in fittings and ser¬ 
vices should be for a given subject, nor has the 
author succeeded in raising any general interest in 
this topic This is scarcely surprising, for every 
laboratory is in itself something of an experiment. 
It falls to the lot of but few people to be concerned 
with the building of more than one or two labora¬ 
tories, and these have in general to modify their 
desires, to bring the cost within the limits of the 
available resources. Nearly every teacher has 
suffered in the past from some architectural diffi¬ 
culty in his laboratories, and he is usually mainly 
concerned to avoid the ills of which he knows, 
often to produce for himself others unforeseen. 
There is no common pool of experience. Mr. 
Munby’s book is welcome as an attempt to provide 
something of the sort. For this reason, one might 
wish that he had dealt more critically with the 
design of the laboratories which he has given us. 
A single example will serve to illustrate this point. 
In Sir Arthur Shipley’s pleasant introduction, a plea 
is, most rightly, made for more intelligent con¬ 
sideration as to the relative position of the lantern 
and the screen. For ordinary day-to-day routine 
work the only place for the lantern is on the lecture 
bench itself, where the teacher, in whatever in¬ 
stitution, may be able almost to operate the lantern 
with one hand and write on the board with the 
other. Why is it, therefore, that architects almost 
always oontrive to place a window opposite one end 
of the lecture bench and a door opposite the other ? 
In the Clifton lecture rooms this error has been 
avoided, but it would be interesting to know 
whether, in some of the other lecture rooms shown, 
the architectural arrangements have operated to 
prevent proper use being made of the lantern. 

In some of the school laboratories shown, part 
of the space is taken up by desks and part by the 
usual laboratory furniture. The effect of this 
seems definitely to be a waste of fifty per cent of 
the room at one time or another. A oritioal account 
of how each laboratory is found in practice to fulfil 
its aims might help to develop that consensus of 
opinion which is so slow in developing. 

In the body of the work it is at times a little 
difficult, when the author is dealing with general 
questions, to know whether he has in mind uni* 
versity or school conditions. The schedule of rooms 
for definite subjects rather suggests that he holds 
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the view that school science laboratories should 
be built on much the same lines as those of the 
universities, with the omission of some of the 
specialist rooms. It is difficult to agree with this 
view, and the recent tendency to build school 
laboratories on rather an elaborate plan, with 
expensive fittings, is to be deprecated. One could 
wish that the author would give us a critical 
analysis of the essential needs of schools, as dis¬ 
tinct from universities, with examples of the way 
in which these have boon successfully met. A few 
examples as to the difference between schools and 
universities may be mentioned. The ‘ top hamper 1 
of the university chemical benches for bottles used 
in qualitative analysis has no place in schools 
to-day. Nor are the cupboards under the benches 
so necessary, except perhaps at the post School 
Certificate stage. At Rugby, for example, neither 
drawers nor cupboards are provided in the benches 
for elementary chemistry. The spaces are there, 
but they are unenclosed and the contents always 
open to view. The simplification reduces initial 
cost, makes supervision simpler and cleaning easier. 
It is also more than doubtful if in elementary 
chemical laboratories for schools a special balance 
room is needed. The conduct of practical work is 
easier and the costs are reduced if the balances are 
kept in the laboratory itself. 

One of the difficulties under which teachers often 
labour is that they cannot make full use of the 
wall space and of the ceiling of their laboratories. 
Frequently the walls are broken up by the windows, 
which have been designed more with the view of 
providing an attractive elevation than with pro¬ 
viding what the science teacher needs. Again, they 
are often plastered and it is sometimes difficult for 
an active-minded science teacher to fasten to the 
walls such apparatus as he may from time to time 
desire to put up. Is there any reason why labora¬ 
tory walls should be plastered at all ? The Caven¬ 
dish Laboratory stands as an admirable model in 
its simplicity and effectiveness, and its walls are 
unplaetered. Similarly, more use oould be made of 
th$ ceiling if suspension beams, such as are sug¬ 
gested in the Board of Education’s recent pamphlet 
on “ Secondary School Buildings ”, were used. 

The book contains a useful chapter on laboratory 
services, but the section dealing with electricity is 
not adequate to the importance of the subject. 
The legends under Figs. 64 and 66 have obviously 
become interchanged. 

In some instances the author quotes costs, but 
these all seem to be higher than is neoessary if 
efficiency only is to be considered. At Beaumont 
No. 3270, Vot, 1303 


it worked out at Is. 9per cubic foot, at Clifton 
2a. y and at Highgate 2s. Id. Special circumstances 
doubtless account for these, but it would not be 
difficult to show excellent science buildings costing 
only 1*. 4per cubic foot. The cost of fittings 
must vary with the size of the school and the 
number of laboratories. At Beaumont it was 
£2900, at Highgate £5563, and at Clifton £7000. 
For a school of 400-500 boys, four laboratories and 
a lecture room, with ancillary rooms, ought with 
reasonable care to be provided with the mere 
furniture for something like £1500. In these times 
of financial stress, those about to build laboratories 
should not therefore feel unduly despondent if the 
figures given by the author seem beyond their 
resources. 


Life and Logic 

(1) The Emergence of Life : being a Treatise on 

Mathematical Philosophy and Symbolic Logic by 
which a New Theory of Space and Time is Evolved . 
By John Butler Burke. Pp. ix + 396. (London : 
Oxford University Press, 1931.) 30a. net. 

(2) The Mystery of Life. By John Butler Burke. 
(The Library of New Ideas, No. 5. Pp. 160. 
(London: Elkin Mathews and Marrot, Ltd., 
1931.) 3<*. Gd. net. 

HEN one leans over the infinite, speech 
appears a rather embarrassing means of 
conveying to others the volcanic impetus of one’s 
intuitions. Yet, is it not a privilege of the philo¬ 
sopher to attempt a faithful translation of this 
unique experience ? So long as he respects the 
steady parallelism between facts and their expres¬ 
sion, he is allowed to enlist the help of analogy and 
mathematical symbolism in his errand of spiritual 
charity. But woe to him if he yields to the charm 
of his endeavours, and allows himself to be carried 
by his symbols further than the brutal facts permit. 
Though he need not fear a violent end as a reward 
for his exaggerations, he may be liable to suffer 
the more dreadful penalty of seeing his theories 
universally dismissed as being castles in the air. 

Mr. Burke has taken considerable risks in leaning 
over the infinite and in trying to record for us the 
impressions of his vision. During twenty years he 
has had time to ponder over the maze of difficulties 
set to human wit by matter, life, and mind ; and 
now he has the courage of proclaiming to the world 
the solution of the discouraging puzzles invented 
by the rational genius o l the Greeks. Mr. Burke 
has already made a first attempt, in 1906, when 
he proposed the view, in his “ Origin of Life ”, that 
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some kind of living organism is the primordial 
element, and that inanimate matter is only the 
result of the decay of living matter. But he was 
not satisfied himself with the purely experimental 
side of his theory, and now he comes back to it 
armed with the compelling weapons of mathe¬ 
matical logic and symbolism. His fundamental 
method is the application of Leibniz’s ideal of a 
1 universal characteristic as actualised by Boole’s 
logical algebra, to Hegel’s metaphysics ; with the 
resulif that he obtains a more complex Leibnizianism 
which suggests also a novel interpretation of Plato’s 
central theory of ideas. The most notable extension 
of Leibniz’s system is that Mr. Burke rejects the 
principle of pre-established harmony, and explains 
the interaction between the monads by what he 
calls ‘ time-waves ’ or scintillation of groups of 
monads in time, which account for the phenomena 
of living matter, its growth, reproduction, and 
hereditary transmission. 

Mr. Burke emphatically declares that there is 
not substance but mind. Following Ostwald, who 
had already destroyed matter for the benefit of 
**' energy centred in points in space, he carries these 
centres of energy further : so they become centres 
of mind-stuff, or ideas potentially or actually eelf- 
consoious, and, in the limit, ideas in that Mind 
which conoeives and animates it all. These self- 
conscious units or monads are realities apparently 
independent of each other. The evolution of life 
and mind from ‘ so-called * inorganic matter, in the 
remote past, is then reconciled with the theory 
that physical and chemical atoms are systems of 
such monads. Among these ‘ atoms ’ Mr. Burke 
allows a certain amount of natural selection, illus¬ 
trated by the survival of stable forms or groups, 
or the sifting of those typos which can manifest 
and propagate in an efficient manner the charac¬ 
teristic properties of life. The vital principle in 
organic and inorganic matter is then to be sought 
in this variation in the atoms of the organism. 

The manner in which such variation may arise 
and be followed up—that is, the evolution of the 
nebular and spiral atoms in the various stages of 
condensation, from the primordial substance of 
mind-stuff to the structure of highly developed 
mind—is explained in great detail in “The Emer¬ 
gence of Life ”, after an interesting discussion of 
the necessary logical and methodological prolego¬ 
mena, such as algebraic analysis, existential pro¬ 
positions, certainty and probability, induction and 
analogy. “ The Mystery bf Life M gives an interest¬ 
ing summary of these views, with some additional 
comments on their philosophical bearings. 
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The question whether Mr. Burke’s stimulating 
views carry with them a universal conviction will 
have to be left open. There is no doubt, however, 
that they deserve a careful study, in so far as they 
indicate a possible method of approach to the prob¬ 
lems of matter, life, and mind. Though he makes 
a legitimate use of mathematics and logical sym¬ 
bolism, his analogies seem to be sometimes far¬ 
fetched, as, for example, when he suggests that the 
conjunction of two imaginary notions may yield a 
real idea, as is the case with two complex numbers. 
But perhaps this difficulty is due to the fact that 
the metaphysical interpretation of the complex 
numbers and their operations is not yet definitely 
settled. Again, one might be tempted to dis¬ 
pute the truth of Mr. Burke’s initial principle 
that the primordial substance accounts by itself 
for the existence and evolution of matter, organic 
and inorganic. Even a matter of years could not 
show us whether this dogmatic assertion is an 
arbitrary assumption or not. But here the wider 
ground of speculative philosophy is safer for Mr. 
Burke than that of natural philosophy with its 
restrictions in space and time; for, as he says 
himself, if life on earth will last for yet a thousand 
million years, it is not unlikely that man may yet 
realise the purpose of his existence, while memory 
holds a seat ’in this distracted globe. We may 
outlive our present knowledge in beauty, in growth, 
and in strength, in worlds more real though now 
unknown, but not unknowable in the aeons that 
are yet to come. T. Greenwood. 


Agriculture and National Prosperity 

Fertilizers and Food Production on Arable and Grass 
Land. By Sir Frederick Keeble. Pp. xi +196. 
(London : Oxford University Press, 1932.) 5s. 
net. 

HE nation is at least alive to the deplorable 
plight of the agricultural industry in Great 
Britain. This awareness is undoubtedly penetrat¬ 
ing deeply, and there is a growing desire to be in¬ 
formed as to the facts—and the facts of agriculture 
are singularly intricate and involved. The hard 
truth, however, remains, that a sound agricultural 
policy can only be built with bricks and mortar 
that have themselves been constructed by capable 
workmen possessed of the necessary knowledge. 

To marshal an immense amount of information 
fundamental to a proper understanding of the agri¬ 
cultural potentialities of Great Britain, and to weld 
the evidence from innumerable experiments and 
extensive trials into a concrete and highly eug- 
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gestive story of less than 200 pages, is indeed a signal 
achievement. This is what Sir Frederick Keeble 
has accomplished in the little book before us. It 
is true that Sir Frederick is here only concerned 
with the production aspect of the general problem. 
What does the country produce ? And what could 
the country produce ? These are the questions 
which in effect Sir Frederick lias set himself to 
answer. In the last resort, however, policy must 
be based on sound economic production, and to-day 
sound economic production must to a very large 
degree be determined by the skill with which arti¬ 
ficial fertilisers are employed. 

There is no gainsaying that the farmers of Great 
Britain as a whole are not making a sufficiently 
abundant or a sufficiently well-informed use of 
fertilisers. Thus, as Sir Frederick pointedly re¬ 
marks, although the acreage under pasturage has 
been considerably increased during the past sixty 
years, the grasslands of the country are carrying 
few if any more live stock. Indeed, the picture 
which Sir Frederick is compelled to paint in the 
opening chapters of his book is a sombre one: 
thousands upon thousands of acres needing drain¬ 
age, scores upon scores of fields without facilities 
for watering, and whole districts in need of lime. 
It is, however, when the results of experiments and 
records are considered that we are made to realise 
that the present gloom and depression is by no 
means inexorable. In dealing wi£h experimental 
evidence, Sir Frederick Keeble has in the main 
confined himself to the results obtained from the 
extensive investigations undertaken at the Jealott’a 
Hill Agricultural Research Station and from the 
trials conducted in the counties and overseas under 
the auspices of the research staff of the Station. 

All this research is of itself of great intrinsic im¬ 
portance, and has an added value not only because 
it has been unusually far-flung, but also because It 
has been conducted with absolutely definite eco¬ 
nomic ends in view, and the whole undertaking 
has been in no wise hindered by undue adherenoe 
to orthodox opinions. It is stimulating and sug¬ 
gestive to find the problem of the soil and of fertility 
being dealt with essentially from the biological 
point of view. “ Crop, soil and soil micro-organ¬ 
isms ”, Sir Frederick insists, “ must need be in¬ 
vestigated simultaneously,” and with character¬ 
istic vision he adds, “ a great task fraught with 
great issues for the welfare of mankind.” 

As is only to be expected in the case of a book 
dealing with such a wide range of issues and with 
the interpretation to be put on bo large a number of 
inter-rented phenomena, there are points of detail 
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concerning which we might join issue with the 
author ; points which for the most part, however, 
are still under investigation both at Jealott’s Hill 
and elsewhere. It is probable, for example, that 
less than justice is done to ordinary moderate 
grassland which is reasonably well managed and 
which has a high clover content. Thus in Chart 
III., on p. 43, comparison is made between the 
“ oat crop ”, “ ordinary grass cut for hay ”, and 
“ intensive pasture grass Certain types of 
clovery pasture, although more or less extensively 
managed, would of course stand comparison with 
the “ intensive ” grass altogether better than would 
“ ordinary grass cut for hay The virtues of 
clovery grass are not, however, ignored, and the 
suggestions made for the rotational (in the annual 
sense) cropping of grassland (pp. 121-124) are of 
the highest importance and of far-reaching sig¬ 
nificance. 

The value of the book is much enhanced by the 
excellent charts, abundant and well-arranged tables, 
and carefully prepared appendixes. 


Short Reviews 

Fundamental Experiments in Chemistry : a Hand¬ 
book for Teachers and Students ; Lecture and 
Class Experiments to establish Chemical Lams 
and to confirm the Atomic Theory. By E. I). 
Goddard. Pp. xii + 147. (London: Ginn and 
Co., Ltd., n.d.) 3*. fid. 

This little handbook, evidently the outcome of 
long experience in teaching young students, is 
primarily intended for science masters in second¬ 
ary schools. It includes a well-selected and well- 
arranged collection of lecture and class experiments 
designed to establish the laws of chemistry and to 
confirm the atomic theory. By actually doing 
some of these and having others demonstrated to 
them, students should obtain a clearer conception 
of the fundamentals of chemistry than they could 
derive from a mere recitation of the evidence 
adduced by the pioneers and the more recent 
advances by later research workers. 

The author gives a description of the experiments 
and methods he has found successful in presenting 
such matters as the density of gases and the volume 
composition of water, hydrogen chloride, ammonia, 
the oxides of carbon, nitrous oxide, and ozone to 
classes of boys. Appended to each experiment is 
a series of notes giving special hints ana indicating 
necessary precautions or variations that are admis¬ 
sible. Another valuable feature of the book is that 
the results actually obtained by the students them¬ 
selves are used as examples to illustrate the experi¬ 
ments and the working out of the results. Like 
the author, the reviewer has found it a good plan 
to summarise all the results of the students, since, 
at the conclusion, they are invited to indicate which 
results should be omitted when the average result 
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is being found. It is remarkable that the average 
result for the whole class is usually surprisingly 
near to the correct one. 

Scienoe masters and others will find Mr. Goddard’s 
book useful, if only on account of the number of 
interesting little points and suggestions he makes 
in connexion with each experiment. J. G. F. D. 

Handbuch der physikaliscken und technischen Me - 
chanilc. Herausgegebon von Prof. Dr. F. Auerbach 
und Prof. Dr. W. Hort. Band 1 : Te.chnische und* 
physikalische Mechanik starter Sysieme, Teil 1. 
Lieferung 1. Pp. ix 4 306. Lioferung 2. Pp. 
viii + 307-694. Lioferung 3. Pp. 695-787+xviii. 
Band 1, vollstandig, 80 gold marks. Band 2 : 
Technischc und physikalische Mechanik starter 
Sysleme, Teil 2. Lieferung 1. Pp. viii+404. 
Lieferung 2. Pp. xiv + 405-073. Band 2, voll- 
stftndig, 75 gold marks. (Leipzig : .Johann Am¬ 
broses Barth, 1927-1930.) 

During the years 1890 to 1896 Winkolmann pub¬ 
lished a famous handbook on physics, which re¬ 
appeared in a new edition in the years 1901 to 1909. 
When, about six years ago, a third edition was 
called for, the growth of material to be treated led 
to the division of the single handbook into a series 
of handbooks, each dealing with different domains, 
under separate editors. Among their subjects are 
electricity and magnetism, physical optics, and 
mechanics (physical and technical). The last of 
these, which is the subject of this brief notice, com¬ 
prises seven volumes, some of them divided into 
parts separately published (these cannot be separ¬ 
ately purchased, each volume being sold as a whole). 
Some part of each volume has appeared, and some 
volumes, but not all, are complete. The work is 
remarkable in its scope, and is well printed and 
illustrated. Probably few individual teachers or 
students could afford to possess a copy of so large 
a work, which is nocessarily expensive, but in 
scientific libraries, whether academic or industrial, 
it deserves a place. Its great merit is that it brings 
togother, in an easily accessible and assimilable 
form, a large body of scattered knowledge on 
mechanics, together with references to sources of 
fuller information. The first, two volumes deal with 
the general principles and main results in kine¬ 
matics, dynamics and statics, and mechanism, and 
conclude with an interesting account of physiological 
(including human) mechanics and mechanism. 

The Mysterious Universe . By Sir James Jeans. 
Second edition, Pp. ix +142 + 2 plates. (Cam¬ 
bridge : At the University Press, 1931.) 2 &. net. 

In the second edition of this well-known book, the 
author explains that he has found with regret that 
certain passages in the original book were liable to 
be misunderstood, misinterpreted, and even mis- 
quoted, in various unexpected wayB. He has ex¬ 
punged some of these passages and re-written or 
amplified others. Here and there new paragraphs, 
occasionally even whole passages, have been added 
in the hope of making the argument clearer. The 
main line of thought, however, is unchanged, and 
needs no comment. The opportunity has also been 
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taken of correcting certain misprints and errors in 
the first edition. It is a pity that this was not 
carried out more thoroughly. We still have, for 
example, the ambiguous “ this ” on p. 38, line 11 ; 
the miscalculation on p. 84 ; the singular noun and 
plural verb at the top of p. 134 ; and the statement 
(p. 49) that Maxwell had “ shewn ” (instead of 
predicted ”) and Lebedew had “ measured ” 
(instead of “ observed ”) the pressure of radiation. 
One of the newly introduced paragraphs, in fact, 
contains the misstatement (p. 119) the 
believed in the truth of his “ five solids ” 
one brief moment Criticism of details to the 
neglect of the whole is admittedly reprehensible, 
but insufficient care in verifying details, especially 
in a second edition, is nevertheless to be regretted. 
The paper and printing of the new edition are in 
no way inferior to those of the old, despite the 
reduction in price. 

Dimensional Analysis. By Prof. P. W. Bridgman. 
Revised edition. Pp. vi + 113. (New Haven, 
Conn. : Yale University Press ; London: Oxford 
University Press, 1931.) 24 s. net. 

The second edition of Prof. Bridgman’s well-known 
book differs very little from the first. A few minor 
errors are corrected, and references are given to the 
writings of certain other authors that have appeared 
in the interval. Though these are strongly critical 
of Prof. Bridgman’s doctrines, he sees no reason 
to change his opinions; he prefers, therefore, not to 
enter into controversy, but to leave his readers to 
judge between him and his critics. This procedure 
is entirely creditable to Prof. Bridgman, and cer¬ 
tainly preferable to an attempt to expound views 
with which he has no sympathy. But the whole 
position is not creditable to science. The differ¬ 
ences that divide Prof. Bridgman from his critics 
are not matters of opinion ; they concern the 
validity of certain quite simple logical arguments ; 
one side in the dispute must be definitely right and 
the other definitely wrong. Let ue hope that the 
appearance of this reprint will encourage impartial 
examination of the controversy and lead to the 
final establishment of the truth. N. R, C. 

Quanta et chimie . Par Prof. Arthur Haas. Traduit 
de l’allemand par Jeanne Perrenot et F. Esclan- 
gon. Pp. v + 69. (Paris: Gauthier-Villars et 
Cie, 1931.) 15 francs. 

The scope of this little work, based on four lectures, 
is, as explained in the author’s preface, to present, 
as simply and shortly as possible, quantum physical 
theory having an interest to chemists, and avoiding 
any use of mathematics. As the limitations im¬ 
posed by these conditions indicate, the book is a 
r6enm6 of the position (in 1929), popular only to 
the extent of being written for the non-specialising 
scientific worker. The four chapters deal with the 
arithmetic of chemical periodicity, the quantum 
theory of valency and chemical forces, electron 
grouping and the periodic system, and the quantum 
problem of molecular and nuclear structure. Ail 
English version has appeared under the title of 
“ Quantum Chemistry . N. M, 
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World Structure and the Expansion of the Universe* 

By Prof. E. A. Milne, F.R.S. 


fllHE most distant nebulae appear to be receding 
-L from us, and the velocity of recession is pro¬ 
portional to the distance. The most commonly 
accepted explanation of this phenomenon is that 
due to -Friedman and Lemaitre. The principle of 
their explanation is that it is possible to describe 
the observed facts by assigning fixed co-ordinates 
to a distant nebula in a curved space-time in which 
the metric involves the time /. The spatial inter val- 
distance between the nebula and the observer is 
then a function of t. The difficulties of this ex¬ 
planation are (1) that it involves the existence of 
‘ cosmic timo 9 and restores the distinction between 
time and space abolished by Minkowski; (2) that 
it has been impossible to explain why ‘ space * is 
expanding and not contracting. This theory is a 
development of the remarkable pioneer theories of 
Einstein and de Sitter, which contemplated static 
metrics for space-time. De Sitter's world, it is 
true, placed time on the same footing as space, but 
Einstein's cylindrical world introduced “ cosmic 
time ”, More recently (Proc. Nat. Acad. /Sci 18, 
213 ; 1932), Einstein and de Sitter have concluded 
that at the present moment it is impossible to 
determine the algebraic sign of the curvature of 
‘ space \ and that the facts of observation can be 
described by assigning fixed co-ordinates to a 
distant nebula in a quasi-Euclidean space expand¬ 
ing with the time. 

A much Bimpler explanation of the facts may be 
obtained as follows. The explanation abandons the 
curvature of spaco and the notion of expanding 
space, and regards the observed motions of dis¬ 
tant nebulae as their actual motions in Euclidean 
space. 

Consider a spherical region of Euclidean space, 
oocupied at time t =*0 by a uniform spatial distribu¬ 
tion of moving particles, moving in random direc¬ 
tions with velocities u, v, w, distributed according 
to a law /(«, v, w) du dv dw. The density is sup¬ 
posed to be so small that collisions do not occur 
and forces of interaction are supposed negligible. 
Outside the sphere (say of radius r 0 ) let space be 
empty. Then the outward moving particles will 
move into the empty space outside and the faster 
particles will gain on the slower. At any time t 
the fastest moving particles will form an expanding 
spherical frontier, followed by the next fastest, 
and so on. The inward moving particles will 
traverse the sphere of radius r 0 , emerge at the other 
side, and then move outwards. Thus at any suffi¬ 
ciently large time t all the particles moving with a 
given speed V will be found between the spheres of’ 
radii V 9 - tv and Vi + r 0 . We see at once that after 
the lapse of sufficient time, all the distant partioles 
wiU live velocities of recession; and the mean 
velocity of recession at any distant point will be 

7 SS? r 4 colloquium at Wadham Colle«e, 


ultimately proportional to the distance, the con¬ 
stant of proportionality being simply 1 jt. The 
interior of the original sphere, and indeed all space 
inside the distant moving portion, remain occupied 
throughout. For example, near the centre of the 
original sphere, after a long time t only slow-moving 
particles will be found, namely, those which started 
inwards from the original frontier with sufficiently 
small velocities. The density everywhere decreases 
with the time, and the particles sort themselves out 
in velocity, the sorting becoming more perfect the 
larger the velocity. 

Clearly the restriction to an initially uniformly 
occupied sphere is unnecessary. Any initial density 
distribution which decreases sufficiently rapidly 
with distance will give rise to the same effect. 
This is true even if the initial distribution fills 
infinite space. The only difference is that every 
small element of volume always contains a few 
slow-moving particles, even after a long time ; 
but the sorting goes on. The essential aspect of 
the situation is that we are dealing with an un¬ 
enclosed system. 

The above explanation is applicable at once 
to the system of nebulw. The fastest moving 
ones will have velocities exceeding the velocity 
of escape against gravity, and will ultimately 
pursue curves indistinguishable from their linear 
asymptotes. 

This common-sense explanation has many ad¬ 
vantages in addition to that of rendering unneces¬ 
sary the introduction of a curved ‘ space * and a 
non-static metric. It shows at once that the 
system is necessarily an expanding system after 
a sufficiently long time. If at any instant all the 
velocities are imagined to be reversed in direc¬ 
tion, the system appears to contract to its con¬ 
figuration at time t^O and then expands again. 
Moreover, if at time all the velocities are 

reversed, the system still expands. The instant 
t~0 affords a natural origin of time for the 
observer recording the distribution-laws. From 
this instant evolution proceeds in an inevitable 
direction, namely, in the direction of expansion. 
We may say that creation and uni-directional 
evolution are brought into a single mathematical 
scheme. 

It is quite unnecessary, however, to introduce a 
' cosmic time \ Let an observer count the par¬ 
ticles with velocities inside the range du, v 

to iM-dr, w to w+dw, and arrive at the law 
f(u, v , w) du dv dw. Let a second observer, moving 
with uniform velocity V 0 with respect to the first, 
make a similar enumeration, and suppose he arrives 
at the law fJu, v, w) du dv dw. We may inquire 
what must be the actual distribution-law in any 
frame so that/as/*, that is, so that the velocity* 
pictures of the universe recorded by the two ob¬ 
servers are identical. Neglecting the curvatures 
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of the paths, we find that the distribution-law 
must be 

B c du dv dw 

where B is a pure number and c is the velocity of 
light. This permits a continuous distribution of 
velocities up to c. Since actual recession speeds 
have been recorded up to one-fifteenth of that of 
light (19,700 km./sec., see Humason, Mt. Wilson 
Contributions , No. 426, 1931), and since still higher 
velocities may be expected, there seems nothing 
fantastic about this distribution-law. 

Suppose now two observers start at the oentre 
#**0, y^O, 2=0 of the initial spherically sym¬ 
metrical distribution at time 0, with relative 
velocity F 0 with respect to one another. We may 
inquire what must be the spatial distribution of 
particles such that the universe will for ever appear 
the same to each observer. This requires a more 
complicated analysis, for the two observers will 
disagree as to what is meant by simultaneity. To 
solve this problem it is necessary to introduce the 
concept of the intensity I of world-lines at a point 
in time-space in a given direction. This is defined 
as the number of world-linos per unit solid angle 
in 4-space per unit 3-space cross section normal to 
the direction of the world lines. The conditions 
that any proposed function I = F(x, y , z, w, v, w, t) 
shall represent a concourse of permanent objects 
are that (1) F shall be invariant for a Lorentz trans¬ 
formation, (2) F shall be constant along a world¬ 
line ; the second condition is readily shown to 
be equivalent to the satisfaction of Boltzmann's 
equation in gas-kinetic theory. When F is deter¬ 
mined and we return to the co-ordinates x, y, z> t 
of any particular observer measured from the 
natural origin of time-space, the distribution law 
is found to be 

c 2 A du dv dw dx dy dz 
(c 2 - 2tt*)[(c 2 «~S«aO s - (cH* - 2x 2 )(c 2 - 

which may also be written in the form 

c a A du dv dw dx dy dz 

(^2n"vyi)[ c 3V( x _ _ \[ V [ Z _ w t) - w(y - vij}" 2 js 

This shows at onoe that for given x* + y* + z 2 and 
given w 2 +r 2 +w 2 , the density is a maximum (for 
sufficiently large #) when u : v : w : y : z, that is, 
it gives the recession predominance. It also giveB 
the velocity-distance correlation for t large. Inte¬ 
grated over the complete spatial solid-angle for 
3-space it gives for time t «=0 the distribution-law 

4 ire A du dv dw dr 
(c^Sz?) 2 * 7 

showing that the density-distribution at any time t 
may be derived as the natural expansion of an 
initial distribution * with a density law p oc 1 /r 3 . 
This of course gives a congestion of matter at the 
origin at time apd expanding spheres of 

* For the last formula gives the distribution between the radii 
r and r+tff. But at * *0, at any given point r, the velocities are pre¬ 
dominantly tangential, 
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singularities at any other time. This in turn shows 
that it is necessary to introduce gravitation and so 
curvature of world-lines as a second approximation. 
But the density law p oc 1/r 3 gives a gravitational 
potential tending to a constant at large distances, 
and so preserves the analysis as representing the 
uniform rectilinear motions at great distances. 
Presumably a Gaussian metric is required for the 
vicinity of the space-time origin, but it tends to the 
Galileian form at great distances. 

According to these very elementary considera¬ 
tions, which only involve the principles of the 
special theory of relativity, the continuum of time- 
space is occupied at large distances from the natural 
space-time origin by a hyper-complex of world¬ 
lines having spherical symmetry about the space¬ 
time origin. There is no such tiling as cosmic 
time. But at each point of space-time there is a 
unique direction in which the space-time origin 
lies. Every observer sees the same velocity dis¬ 
tribution at great distances. Every observer can 
regard himself as the centre of the universe by 
choosing his time axis so as to point away from the 
time-space origin—in other words, by choosing the 
motion of his frame of reference so that it is at rest 
with respect to the vector average of the motions 
in his immediate neighbourhood. The world is 
then perfectly ego-centric at all points, and the 
moving picture of the world as made by any one 
observer is identical with that made by any other 
observer. 

The principle of relativity in its original form 
asserted that all frames of reference are equivalent 
for the description of the laws of Nature. The 
foregoing ideas rest on an extension of the prin¬ 
ciple to the assertion that the world itself, when 
local irregularities are disregarded, must appear to 
have the same structure to all observers ; in other 
words, the principle of relativity is extended from 
the laws of Nature to the phenomena occurring in 
Nature. 

We cannot observe space. We observe point- 
events. But we can recognise the continued exist¬ 
ence of material objects, and hence we can arrange 
these observed point-events in world-lines. It 
seems best to avoid the phrase 1 the structure of 
spaoe ’ or of 4 space-time \ and consider simply the 
structure of the hyper-complex of world-lines which 
can be reconstructed from our observations. The 
preceding analysis discusses the simplest ideal 
system of world-lines that is compatible with 
the observed permanence of material objects and 
satisfies the extended principle of relativity. It 
is not difficult to generalise the analysis so as to 
describe a hyper-complex of curved world-lines and 
to connect the distribution of intensity with the 
distribution of curvature, and thus to make some 
progress towards the introduction of gravitation 
even inside the limits of Galileian space-time. But 
these developments are deferred to another occa¬ 
sion. I conclude by emphasising the very simple 
explanation of the expansion of the universe of 
material objects obtained by examining the kine¬ 
matics of an unenclosed system with central con¬ 
densation. 
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Three Arctic Expeditions in 1931 


I N the summer of 1931, three expeditions using 
very different equipment visited adjacent 
regions of the arctic, and Prof. H, U. Sverdrup has 
summarised the preliminary results obtained and 
compared the usefulness and prospects of the differ¬ 
ent methods employed.* The Swedish-Norwegian 
party under the leadership of Prof. H. W:son 
Ahlmann relied upon the old proved technique and 
carried out oceanographical work from the Quest 
in the neighbourhood of Franz Josef Land and 
Spitsbergen (North-East Land) together wi^h dog 
and sledge journeys across North-East Land, which 
was shown not to be covered with a continuous ice 
sheet as formerly believed, but to be divided into 
two ice areas by a broad ice-free valley. Large 


The Zeppelin trip from Leningrad only occupied 
four days. At Franz Josef Land the airship 
descended to the water and exchanged mails with 
the Russian ice-breaker Malgyin , and this—the 
first ‘ landing ’ to be made without ground parties 
—demonstrated the usefulness of the ship as a 
transport vessel to uninhabited regions. One of 
the unknown dangers of the expedition was the 
possibility that ice would be precipitated from the 
clouds on to the great envelope of the airship and 
force it down, but this was not realised, because 
throughout the cruise the temperature of the air 
passed through was above 0° C., being higher at 
1000 m. than at the earth’s surface. This tempera¬ 
ture inversion, well known to exist in winter. Prof. 



Fig. 1 .-- Pitnomma of tli« Taimyr Peninsula. The tthudow of the Ora/ Zeppelin is seen near the nihhlle of the 

right half of the picture. 


geological and botanical collections were made, and 
the study of these and of the meteorological and 
oceanographical observations is proceeding. 

The other expeditions with submarine and airship 
were financed by the Press, and for this reason and 
on account of the novel means employed, they 
received wide publicity. An American Press mag¬ 
nate who was interested in Wilkins’s submarine 
(Nautilus) project had offered to finance the 
Zeppelin flight on the understanding that the 
air-ship should attempt to establish contact with 
the submarine near the north pole, but when 
the Nautilus was delayed by an unlucky Atlantic 
crossing, this plan had to be abandoned and the 
support for the flight was not forthcoming. Fortun¬ 
ately the commander, Dr. Eckener, was able 
to come to a favourable understanding with the 
German Press, and although the original plans 
developed by Nansen of a flight across the pple 
could not be entertained, a cruise to*Franz Josef 
Land and to Nicholas II. Land off northern Siberia 
was successfully accomplished. 

♦ SMwrn, 1982,aa. 
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Sverdrup thinks, may not always obtain in summer, 
and he anticipates different conditions in the 
Atlantic quadrant of the polar area from those over 
the Siberian and Alaskan quadrants, and issues 
a warning against generalising from this limited 
experience. 

For the first time, radio ballons-Bondes devised 
by the Russian meteorologist Moltschanof were 
used to obtain observations of the upper atmo¬ 
sphere. These balloons are equipped with small 
radio-transmitters sending out signals from which 
temperature and humidity values are obtained for 
different altitudes, thus furnishing instantaneous 
records in regions where there is little hope of 
the recovery of instruments. Four balloons were 
dispatched, of which three reached an altitude of 
more than 16 km., and it was found that at about 
lat. 80° the temperature of the stratosphere (with 
its base at 10 4 km.) was - 50° C. In summer the 
average height of the stratosphere in Europe is 
11 km. The Maud expedition in the spring months 
obtained a value of 8*5 km. north of Siberia, and 
Prof. Sverdrup suggests that whereas in general the 
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height of the stratosphere falls off from the equator under the iee—was unfulfilled, and instead ofa 
to the pole, its minimum altitude, which may be submarine the explorers found themselves in a ship 
styled the meteorological north pole, does not very unfitted for ioe work. Nevertheless, a large 
coincide with the geographical pole but lies between number of echo soundings and a series of gravity 
it and Siberia and Alaska. Photographs were measurements were made, oceanographic stations 
taken which will be of assistance in improving the established, and bottom samples brought up from 
maps of Novaya Zemlya and Franz Josef Land, depths down to 3500 m. From the character of 

the deeper water, 
further evidence was 
obtained in support 
of Nansen’s deduction 
that the submarine 
ridge trending north¬ 
west from Spits¬ 
bergen descends to 
1500 m. between 
Spitsbergen and 
Greenland. 

The conclusion is 
reached that the old 
polar technique still 
maintains its superi¬ 
ority, for there is no 
doubt that when the 
results are worked 
out, those of the 
Ahlmann expedition 
will prove the richest; 
but the airship has 
definitely £ arrived * 
and one can con¬ 
fidently anticipate 
further developments 
of its usefulness in 
this field of explora¬ 
tion. Judgment can¬ 
not yet be passed 
upon the submarine 
—a better boat than 
the Nautilus must be 
available—but Prof. 
Sverdrup is of the 
opinion that “the 
U-boat will prove the 
ideal means of travel 
across the polar sea 
in summer, and that 
with the U-boat it 
will be possible to 
obtain full knowledge 
of the oceanography 
of the Arctic 

Kia 2.—Map of imrt of south-wiit .Novaya Zemlya made from the Graf Zeppelin survey. A description of 

the photographic 

and it was discovered that Nicholas II. Land is apparatus carried by the Graf Zeppelin and an 

divided into two by a broad strait which has now account of the methods employed in the preparation 

been mapped on the ground by the Russian geo- and orientation of maps bawd upon the photographs 
logist, N. N. Ourvantzev. has been given by Otto V. Gruber,* from whose 

The good fortune which followed the Ahlmann paper the accompanying illustrations are produced 
and Eokoner expeditions was denied to Wilkins’s by courtesy of Messrs. Carl Zeiss, Ltd. The general 

submarine venture, in which Prof. Sverdrup him- procedure is similar tothat which is adopted in aero- 

self took port. On reaching the paok ice north of plane photogrammetric surveys. One of the addi- 

Spitsbergen, it was found impossible to dive, on . - Cher die pboto*rammMrUoh6 dw On*f zm*K* 

account Of the loss of the vertical rudder: the der Arktitfahrt 1031 die Ausw^uwraethoden^r^i 
main project—to test the feasibility of navigation 4 w Sachsen; 
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tional advantages of operating from an airship is map is on the scale of 1/200,000 with contours 
that under favourable conditions the shadow of the at 100 m. intervals, and the errors in scale and 
vessel appears on the photographs (Fig. 1), thus height are stated not to exceed 10 per cent— 
providing a control over the orientation and scale probably not 5 per cent. The latitude and longi- 
of the map. tude may be as much as 1° out, and to oorrect this 

As an example of what can be accomplished it would be necessary to determine by astronomical 
by airship survey, we reproduce the map (Fig. 2) methods on the ground the true position of some 
of a part of south-eastern Novaya Zemlya show- point identifiable on the photographs, or to extend 
ing the coastal region and the inland ice. The these to include some known point. L. H. 


Obituary 


Sir Dorabji Tata 

N the memorial to his wife which he settled 
shortly before his death on June 4, Sir Dorabji 
Tata described himself as “ The Last of his House 
That is painfully true; with his passing an end 
comes to a family which played a great part in the 
intellectual and industrial renaissance of India. 

Dorab Tata’s r61e in this was that of the executor 
rather than the creator. The pioneering was done 
by his father, Jamsetji Tata. Having founded the 
family fortune firmly by establishing a prosperous 
cotton-spinning business, he bent his adventurous 
talents to three great enterprises—the establish¬ 
ment of an Institute of Science to prepare Indians 
for the direction of modern large-scale industries ; 
the construction of iron and steel works as an 
essential link in the economic cycle ; and the 
harnessing of the prolific rainfall of the Western 
Ghats to electrio power stations to relieve the 
dependence of Bombay on far-distant coal-fields. 
But he died before any had reached the final stage ; 
on the contrary, the freedom with which he spent 
on the development work rather seriously ‘ locked 
up * the family resources. 

At this stage Dorab Tata took control of the 
business. With the active sympathy of his brother, 
the late Sir Ratan Tata, he set himself the filial 
task of completing his father’s work. After many 
discouragements, thanks to the co-operation of 
Lord Curzon and the Government of India, the 
Institute of Science was established at Bangalore. 
Thence a steady stream of well-trained Indians has 
passed into the service of Indian industry. Un¬ 
fortunately, Bangalore, though admirably suited 
climatically, is so far from the industrial centres 
that its activities do not command the interest and 
support which they should receive ; but the work 
goes on. 

• The history of the Iron and Steel Works at 
Jamshedpur reads like a romance. The dogged 
tenacity with which Dorab Tata and his expert 
advisers searched the Central Provinces for ore 
surprised even his closest friends ; for he was bom 
to easy days; When their patience was rewarded 
by the disoovery of a hill of iron ore of the finest, 
quality at Gurumashini, the quest for capital was 
as baffling as that for “ The Golden Girl British 
enterprise does not come well out of the test. 
Though the existence of the requisite materials was 
established beyond doubt, ana the home market 
justified tirn establishment of large-scale manu- 
facture, British capital was timid and exacting, and 
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no progress was possible. Fortunately, on the 
crest of the swadeshi wave India took this oppor¬ 
tunity to itself and subscribed the money with an 
ease which surprised everyone ; but equipment and 
operation were American and German when the 
British industrialist and financier missed their 
opportunity. 

The same wave of constructive enthusiasm 
launched the hydro-electric works with Indian 
capital. Though the three associated companies— 
the Tata Hydro-Electric, the Andhra Valley, and 
the Tata Power—are capable of delivering electrical 
energy in Bombay far beyond the capacity for 
absorption, the heavy capital cost, especially during 
construction, has not given industry the cheap 
power which it demanded. 

Here Dorab Tata himself would have been glad 
to call a halt. He was a rather reluctant partner 
in the manifold activities into which his house 
launched, and which brought anxious days when 
the post-War reaction set in. But he rose to the 
occasion and placed his private fortune behind the 
Iron and Steel Company when the dark days came, 
and, backed by the indomitable courage of his 
cousin, the late Mr. R. I). Tata, weathered the 
storm. 

The qualities which Dorab Tata brought to this 
work were those of tenacity rather than of originat¬ 
ing power, and a fine financial integrity. He was 
always willing to pay for brains, even extravagantly 
if he got the best. His monument is the Institute 
of Science, with its encouragement of pure indus¬ 
trial research, and the iron and steel industry, 
with linked enterprises, which has created a hive 
of industry in the virgin forests of Chota Nagpur. 
The contribution of his house to the renaissance of 
India is the recognition of the indispensability of 
science to modem industry, and the patriotic vision 
which looked beyond ‘ penny-in-the-slot ’ enterprise 
to the foundation of key industries, which though 
expensive are essential to the economic cycle. 

_Stanley Reed. 

De. B. A. Behbend 

Dr. Bernard Arthur BeArend died on March 
25 this year, in Wellesley Hills, Mass., at fifty-six 
years of age ; and a correspondent who knew him 
intimately has sent us the following appreciation of 
his life and work, to supplement the many memoirs 
which have appeared in our engineering con¬ 
temporaries. 

Behrend was a man of the widest interests, and 

a2 
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made his mark and his influence felt wherever those 
interests drew him. As an electrical engineer his 
far-sighted and vigorous pioneer work made him 
known as in the first rank in Europe and America. 
His early recognition of the genius of C. E. L. Brown 
(Brown, Boveri and Co.), as indicated, for example, 
in his series of articles in 1901-2 on “ The Debt of 
Electrical Engineering to C. E. L. Brown ”, illus¬ 
trated his intuitive engineering faculty for seizing 
and advancing upon the best features of current 
practice, when not actually initiating them. He 
had baen very appreciative of encouragement in his 
early career from such men as Gisbert Kapp and 
Andr^ Blondel, and this made him ever watchful 
to encourage and givo such praise as might fairly 
be given to his young assistants ; indeed, many of 
them were of his own age or older, since he had 
achieved much, and had established himself, while 
yet quite a young man. 

Behrend’s litorary and philosophical leanings 
resulted in his home being built around his library, 
whether in Cincinnati, Milwaukee, Pittsburgh, or 
Boston ; while a strong antiquarian bent for early 
colonial furniture turned him into a collector of 
note. He had a wide knowledge of general scientific 
writings, and perhaps no man held a higher place 
in his esteem than Thomas Henry Huxley ; he 
made a pilgrimage to Mrs. Huxley at * Hodeslea ' 
in 1910. Charles Darwin, Andrew D. White, John 
Perry, were intimate book acquaintances. But it 
was not merely such men, their fame already 
established, whom he held in honour, for he often 
showed himself an alert and aggressive champion 
of Jft&erests which would otherwise have continued 
in Jpieserved neglect, as witness his well-known 
successful activities on behalf of Oliver Heaviside. 

Behrend was the recipient of many honours, and 
a year before his death the honorary degree of 


doctor of engineering was conferred upon him by 
Darmstadt. As an American citizen he was loyal 
and patriotic, but believed that the time was past 
for intense nationalistic feeling in men of affairs. 
Of comparatively small stature and frail health but 
intense vitality, Behrend was an antagonist indeed 
to be reckoned with when his indignation was 
stirred, but was a man of large generosity, both in 
sentiment and practically, to a host of men who 
long will gratefully remember him. 

As publicity has been given to the fact that Dr. 
Behrend took his own life, it should be recorded 
here that he was convinced that he was suffering 
from an incurable cancer. His last years were 
enriched by his marriage in 1920 to Margaret 
Plumer Chase, of whose devotion during the long 
illness preceding his death he wrote in eloquent 
terms. 


We regret to announce the following deaths : 

Prof. Bernhard Bang, formerly veterinary ad¬ 
viser to the Government of Denmark and professor 
of internal diseases at the Royal Veterinary College, 
Copenhagen, known for his work on tuberculosis, 
on June 22, aged eighty-four years. 

M. Albert Durand de Grossouvre, correspondent 
for the Section of Mineralogy of the Academy of 
Sciences, Paris, aged eighty-two years. 

Prof. Aim6 Sneider, formerly professor of zoology 
in the University of Poitiers, known for his work 
on the parasitic Protozoa, on March 27, aged eighty- 
seven years. 

Prof. J. W. Young, professor of mathematics in 
Dartmouth College, Hanover, New Hampshire, 
author of numerous works on the fundamental 
concepts of algebra and geometry, on Feb. 17, 
aged fifty-two years. 


News and Views 


Early Man in Java 

On p. 20 of this issue' of Natukk there appears a 
letter on the recently found Ngandong skull, from Prof. 
E. Dubois, whose discovery of Pithecanthropus erectus 
and close association with paleontological research 
in Java entitle him to speak with authority on the 
question of early man in south-east Asia. After careful 
study of Dr. Opi>enoorth's paper, he has arrived at 
the conclusion that Ngandong man and Wadjak man 
are one identical type. This view carries with it certain 
implications, to which Prof. Dubois briefly refers, 
of no little importance in the study of the evolution 
of human types. Wadjak man is represented by two 
skulls discovered in the terraces of a dried-up fresh¬ 
water lake near the southern coast of Java, one in 
1889 and the second by Prof. Dubois himself in the 
following year, and brought back by him from Java 
in 1895, but not described until 1921. These skulls 
have been regarded as ancestral to the Australian ; 
but it has been pointed out, notably by Sir Arthur 
Keith, that Wadjak man, so far as described, presents 
certain points of resemblance to Rhodesian man— 
for example, in the relatively enormous size of the 
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palates, of which the area is identical. Prof. Dubois 
regards one of the Wadjak skulls, which in this respect 
differ inter se, as approaching the Ngandong skull 
in the shape of the occiput and other points; while 
Oppenoorth says of the latter that it resembles the 
Rhodesian skull, especially in the shape of the occipital 
bone, while the back of tho skull “bears a resemblance 
to the Australian race *\ Thus with tho Talgai skull 
of Queensland—probably pleistocene, and probably 
a relative of tho Wadjak man, but still more closely 
related to the modem Australian—the newly dis¬ 
covered Javan skull apparently helps to link up a 
group of skulls, reaching out experimentally, if not 
in a direct line of ascent, to the modem Australian 
type. 

Magic and Medicine Men 

Although there is a great similarity in the super¬ 
normal performances of witches and medicine men 
wherever recorded, the selection of certain alleged 
powers of West African magicians as the subject of a 
challenge by the local Council of the Christian Missions 
(see Natuhb, June 11, p. 862) adds interest to the 
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practice# of certain members of the Bear gens of the 
Fox Indians of Oklahoma, to which reference is made 
in a recent publication of the Bureau of American 
Ethnology (“ Notes on the Fox Wapanowiweni ” : 
by Truman Michelson, Bull. 105)* The boar, it may 
be mentioned, in parenthesis, is considered among the 
Fox to be the most dread form of witch. An Indian 
informant, who, significantly enough, wished to re¬ 
main anonymous, stated that he himself had seen 
certain members of the gens remove stones or feathers 
from a box without touching it or its contents. Balls 
of fire were produced, and skins of snakes and cat 
and otter skins came alive and spoke. In the matter 
of the closed box the identity with the West African 
claim is noteworthy. Other performances resembled 
those of the spiritualistic medium. Stones ran round 
in a circle. The witches successfully called on the 
W&panowi birds (spirits) to come ; they handled red- 
hot coals without suffering harm, anti plunging their 
bare arms into boiling water, took out meat with 
impunity. This last feat has been recorded among 
a number of the American Indian peoples. 

An attempt by Fox Indian witches to injure or kill 
an individual who sought to wurd off their attempts 
on his sister, was frustrated by giving them a feast 
at which the food provided by their host and intended 
victim was the head of a witch who had been captured 
by burning cedar leaves. When the witches invited 
him to a ceremonial feast, they wore unable to take 
the moat from boiling water with bare arms, but he 
succeeded ; they handled red-hot coals and he did 
the same. Then they became afraid. The next day 
the ceremony ended without any special event. Pre¬ 
sumably the intended victims had evaded the danger. 
It will be remembered that it was claimed for the 
notorious medium Home that he had transferred his 
immunity to red-hot coal to someone else for a brief 
period ; but with the Fox the transfer would seem 
to have been involuntary, although, it is said, the 
intended victim had been told previously “ how to 
excel in shamanistic tricks ”. It has been questioned 
whether medicine men and shamans have the hyp¬ 
notic powers sometimes claimed for them—rather, it 
is to be feared, as the last resource of an exhausted 
attempt at explanation ; but it may be noted that it 
is said of one Fox witch that “ when he was looked 
at steadily by anyone, the other became sleepy, . . . 
and ... when [anyone] did not take his gaze from him, 
he fell asleep 

Anniversary of the Science Museum 

The South Kensington Museum was first opened to 
the public on July 1, 1857, and the seventy-fifth 
anniversary is being marked at the Science Museum 
by a special exhibition of technical apparatus, etc., 
which will remain on view until October. The' 
wonderful progress which has been made in all 
branches of science and technology is shown by 
exhibiting examples which were in use during the 
decade 1850-60 alongside the corresponding types 
which are in use to-day, and emphasising the contrast 
in the descriptive notices. Air, land, and water 
transport ore represented, and the remarkable ad- 
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vances which have been made in mathematics! instru¬ 
ments, lighting equipment, telegraphy, typewriters, 
sewing machines, marine engines, pumping machinery, 
stationary engines, metallurgy, and other fields are 
shown by actual examples or by scale models. The 
discovery of the first artificial dye by W. H. Perkin 
in 1856 provides a very striking example of the pro¬ 
gress made in industrial chemistry when the products 
of that date are compared with those of the dyeing 
industry of to-day. Besides a type exhibit placed 
among the others of the exhibition, a much larger and 
more representative display of modern dyes and dyed 
materials has been arranged in Gallery 66 on the top 
floor of the Museum. A series of plans shows how the 
Gore Estate has been developed by the Commissioners 
of the Groat Exhibition of 1851 during the past eighty 
years, from the original group of green fields to the 
great intellectual centre which it is to-day. 8incc ths 
South Kensington Museum, now represented by the 
Victoria and Albert Museum and the Science Museum, 
was established on the initiative of the Prince Consort, 
the attendance records total more than seventy-eight 
million, and about two million visits annually are still 
recorded. 

National Prosperity and Control of Production 

In a pamphlet entitled “ The Next Step ”, Capt. 
Harold Macmillan, M.P., advances the proposition 
that prosperity is conditioned by equilibrium in pro¬ 
duction. If the forces of production are properly 
distributed in the production of consumptive goods, 
and if the rate of saving is equalled by the rate of 
capital investment, then the total products will 
exchange against each other and prices and employ¬ 
ment will be stable. This is the ideal production 
balance, but the difficulty of maintaining it becomes 
evident when it is visualised os a continuous rather 
than a static balance. Fluctuations are inevitable, 
and Hie balance may be upset by financial, political, 
or industrial forces. Capt. Macmillan therefore argues 
that it is necessary to create an organisational structure 
which will guide the flow of capital investment, secure 
the production of commodities in the quantities which 
scientific market study directs, and maintain stability 
of prices as the governing principle in credit policy. 
To attain these ends, ho advocates the following 
programme ; (1) a scientific system of selective pro¬ 
tection of our home market ; (2) the establishment of 
representative national councils for each industry, to 
co-ordinate purchasing, production, marketing, and 
research ; (3) the creation of an investment and 
development board representing the Government, 
industry, and finanoe, to direct investment into the 
correct channels, to influence credit policy, and to 
direct the efforts of the councils of industry so as to 
achieve a new internal production balance in relation 
to the most scientiflc estimation of market require¬ 
ments ; (4) reflation to the 1928 price level. 

Capt. Harold Macmillan also advocates the 
“ planning of stability ”, He argues that Britain has 
inherited a population and economic structure adjusted 
to a stage of world development which is past. Ad¬ 
justments must now be made which ought to have 
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been taking place in response to these changes as they 
occurred* while in the future continuous adaptation 
will be required. Britain has now entered a period 
in which planning—conscious direction and intelligent 
anticipation—is essential to national welfare. In¬ 
dustry is already striving towards that integration 
and unity which modern conditions demand, and these 
efforts must be assisted. A sufficient measure of 
centralisation of control is required to enable the 
activities of separate industries to be brought into 
harmony with the economic objectives essential to 
national welfare and prosperity as a whole. The units 
of productive effort need to be controlled by a co¬ 
ordinating central authority sufficiently representative 
and sufficiently powerful to direct capital and labour 
into the correct channels to maintain equilibrium. 
Even already, Britain has been moving into this field 
of conscious endeavour by the road of protection, 
agricultural marketing, the regulation of wheat and 
coal production, the centralised direction of electrical 
power distribution, and now by the subordination of 
credit to the needs of industry. Mistakes have, of 
course, been made in the past, but improvements will 
have to be carried out as experience is gained. 

New Index Number of Profits 

In his valedictory address on June 21 as president 
of the Royal Statistical Society, Sir Josiah Stamp 
described a new index number of profits, which he has 
constructed. This consists of a general index of 
profits designed to show changes in the return to 
capital as a whole and a special sub-index showing 
variations in the return for risk-bearing capital 
(ordinary shares, etc.). Both indices are comparable 
with the index of production, the various price indices, 
and other statistics. For technical reasons, the year 
1924 has been selected as the base period, but the 
numbers have been carried back to 1920 as shown in 
the following table: 


■ Y«ur. 

General Index. 

Special Index. 

1920 

1070 

1120 

1921 

68-7 

57-3 

1922 

90*4 

84-6 

1923 

94-1 

»0« 

1924 

100-0 

100-0 

1925 

104-1 

109*3 

1926 

98-3 

103-0 

1927 

106-5 

111*4 

1928 

106-2 

110*7 i 

1929 

109-9 * 

114-3 ! 

1930 

100*9 t 

94-4 

1931 

92*0 t 

80-9 * | 


• Provisional, subject to early verification, 
t Very pro visional. 


Sir Josiah Stamp pointed out that his index referred 
to changes in the aggregate amount of profits, and not 
to the rate of return on capital. Inasmuch as a large 
increase has taken place in invested capital silica 1924, 
the fall in the rate of return per unit of capital is 
greater than that of any fall inchoated by the aggregate 
index. The index shows that the range of boom and 
depression is far smaller in Great Britain than in the 
United States. 
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The Patents and Designs Bill 

Confidence which was placed in the Joint Chemical 
Patents Committee on its formation has been fully 
justified by the record of its activity. This com¬ 
mittee of the Association of British Chemical Manu¬ 
facturers, on which the Chemical Society, the Insti¬ 
tute of Chemistry, and the Institution of Chemical 
Engineers are represented, gave evidence before the 
Board of Trade Departmental Committee on the 
Patents and Designs Acts and the practice of the 
Patent Office, during tho inquiry which extended 
over eighteen months. The Patents and Designs Bill 
recently introduced into Parliament proposes to give 
effect to the recommendations of this Departmental 
Committee, generally known as the Sargant Com¬ 
mittee ; on publication, the Bill was examined by the 
Joint Chemical Patents Committee, and was con¬ 
sidered still to contain a number of points of import¬ 
ance requiring amendment. As a result of the pre¬ 
sentation of a memorandum to the Board of Trade, 
followed by a deputation, almost all the desired 
amendments have been secured at the committee 
stage of the Bill. For example, more effective pro¬ 
vision for dealing with the abuse of user patents, 
whereby the manufacture of non-patented substances 
was being restricted or entirely prevented in Great 
Britain, has been obtained. The section dealing with 
the remedy in case of groundless threats of legal pro¬ 
ceedings has been amended, and the appeal tribunal 
is to have power to obtain the teclmical assistance of 
an assessor in all cases. So far as the coats of appeal 
are conoamed, the present atmosphere of appeals to 
the law officer is to be preserved, although in certain 
respects the tribunal wilt be regarded as a court of the 
High Court. It is a valid claim that these major 
amendments will both strengthen the new Act and 
afford great assistance to the poor inventor. 

Prof. H. Brereton Baker 

On the occasion of his seventieth birthday, Prof. 
H. Brereton Baker and Mrs. Baker were, on June 
25, entertained at dinner at the Imperial College of 
Science and Technology by a number of colleagues and 
former pupils. The rector of the Imperial College, 
Mr, H. T. Tizard, presided, and the company included 
distinguished representatives of those who had been 
associated with Prof. Baker's work at Dulwich College, 
at the University of Oxford, and at the Imperial 
College, London. Ave was, however, accompanied 
by Vale , for at the end of tho present academic year 
Prof. Baker retires from the directorship of the 
Chemistry Department of the Imperial College and 
from his chair of chemistry in the University of 
London ; fortunately, however. Prof. Baker will con¬ 
tinue actively to prosecute his researches, and will 
occupy accommodation which has been placed at his 
disposal for that purpose by the College. Tribute was 
paid to Prof. Baker's work, both for chemical science 
and for the institutions with which he has been 
associated, by Mr. Tizards Mr. R.,T. Lattey, Mr. D. L„ 
Chapman, and Prof. H. E. Armstrong. During the 
evening an inscribed album was presented to Prof, 
Baker, and Mrs. Baker was asked to accept a piece 
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of jewellery ; decision regarding the nature of the 
principal gift awaits the intimation of Prof. Baker’s 
wishes. It is known, however, that Prof. Baker, 
‘whose interest in the establishment of the College 
hostel has resulted in so marked a development in 
the students’ social life, is anxious to commemorate 
his association with the Imperial College by placing a 
clock in the quadrangle, and intends to devote the 
major part of the presentation fund to that purpose. 

New Buildings at Rothamsted 

The annual inspection of the experimental plots 
and laboratories at Rothamsted on .Tune 21 was made 
the occasion of the official opening of a new block 
of buildings at the farm and the inauguration of an 
extensive electrical installation in the farm buildings. 
The Right Hon. Sir John Gilrnour, Minister of Agri¬ 
culture, declared the buildings open, in the presence 
of a large gathering of guests representing all branches 
of agriculture and the allied industries, and many of 
the visitors came from distant parts of the Empire. 
The new block of buildings will sorve both the field 
experimental and demonstration sides of the farm. 
It contains an artificial manure store, working and 
office accommodation for the field export mental staff, 
and equipment to deal with the drying and prepara¬ 
tion of the numerous samples taken in the course of 
the modern experiments. The purpose of the demon¬ 
stration room is to facilitate the presentation of the 
field results which have direct practical interest in a 
way which is easily grasped by visitors. Diagrams 
and models take the place of tables of figures. Good 
types of machinery are illustrated, successful rations 
fed on the farm are on record, and exhibits of plant 
disease are set up as they become available. The 
electrical installation, designed by the General Electric 
Company, Ltd., will be of the most modem and com¬ 
plete kind, and will provide very valuable information 
as to the cost and general efficiency of motor-driven 
farm machinery in comparison with the older oil- 
driven type. The many visitors to Rothamsted are 
always interested in the excellent collection of modem 
implements loaned or presented by the makers, The 
installation of electrical equipment will greatly add 
to the demonstration value of this side of the farm. 

Southern Railway Electrification 

Appreciable progress is being made on the Southern 
Railway’s London-Brighton electrification scheme. 
According to the Electrician of June 24, 1 stream¬ 
lined * electric trains have been undergoing night time 
tests. The first half of the new scheme—the extension 
to Three Bridges—will be opened on July 17. Thirty- 
three new trains will be employed, fitted with high 
speed motors and stream-lined, so that speeds of 70 
miles an hour will be possible. The third clews com¬ 
partments have been built like the old first class com¬ 
partments, and extra width has been given to the 
seats* The coaches have been built to the maximum 
width limit of the track, so it is impossible to use the 
* bay window ’ type of look-out for the guard. The 
guards will see the signals through a periscope which 
projects through the roof. The signalling system has 
been changed throughout the route from the semaphore 
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to the colour-light type. Whenever a train passes, 
the signols are automatically put to dan^br. An 
ingenious device is fitted in every signal-box which 
enables the signalman to know the exact nature of the 
trains that arc approaching and their times. From 
July 17 there will be 61 trains running daily from 
London to Three Bridges, compared with 27 at present, 
while Three Bridges will have 57 trains to London in 
place of 19. The fastest trains have been timed to do 
the 30 miles in 39 minutes, but the average time for 
all the trains has been reduced from 60 to 52 minutes. 
The second stage of the scheme will probably be 
completed by March next. 

Gyro-stabilisers for Liners 

Although the theory of the gyroacopo has been 
taught for more than fifty years in several universities, 
it is only recently that the instalment of gyro- 
stabilisers for ships, yachts, and aircraft carriers has 
begun to be adopted. The largest gyro-stabilising 
plant in the world has recently been completed for the 
now 46,000-ton luxury Italian liner Conte-di-Savoia 
at the works of Messrs. Vickers, Armstrong, Ltd,, 
Barrow-in-Furness. An interesting account of the 
plant is given in the Metropolitan-Vickers Gazette for 
April. The plant consists of three identical stabiliser 
equipments, each one of which can function as a 
stabiliser independently of the other two. The rotat¬ 
ing element in each consists of two solid forged steel 
disks. The rotating part (the rotor) weighs 110 tons 
and at normal working speeds it rotates at 910 revolu¬ 
tions per minute, being driven by a spinning electric 
motor mounted directly on the shaft. This motor is 
of the three-phase type and gives 560 horse-power at 
the normal speed. It is capable of giving 750 horse¬ 
power for 90 minutes during the accelerating period. 
The Sperry gyro-stabiliser is used, and this never 
allows the vessel to start rolling. A single wave can 
start a roll. In an unstabiliaed vessel, should the 
period of the rolling swings and the waves be the 
same, resonance might occur, and if the damping wore 
small the rolling might become dangerous. Usually, 
however, the waves are only synchronous with the 
ship’s natural swing for a brief period, and so its 
maximum swing is duo to the accumulated effects of 
the waves. The Sperry device quenches the effects 
of those waves one by one, and so the stresses and 
strains on the hull of a stabilised ship are compara¬ 
tively slight. 

Human Improvability 

Dr. C. S. Myers contributes an article on “ Human 
Improvability ” to a recent issue of the Bristol Medico- 
Chirurgical Journal (vol. 49, No. 183). He says that 
the problem of human improvability is as interesting 
as it is difficult. One difficulty lies in the definition 
of improvement , which is not necessarily synonymous 
with progress, and for which we can have only sub¬ 
jective criteria. The prevailing biological view is 
that all changes in living form and function are evoked 
by accident, and are perpetuated by heredity and by 
their suitability to the environment; improvement 
might then be regarded as involving a more perfect 
adaptation to the physical and social environment* 
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Some thinkers, however, find such a view inadequate 
to account for the facts, and therefore postulate in 
addition some, to uh unknown, purpose in the universe. 
Our developing knowledge of other peoples has re¬ 
placed many illusions as to natural differences by 
the recognition of likenesses as well, and con firms 
the importance of the social environment. It is not 
unlikely that man’s mental and moral development 
depends in part, upon the relation between his in¬ 
heritance ami the physical and social environment 
in which he grows up. Dr. Myers analyses several 
modem environmental conditions and concludes that 
changes have occurred which justify a belief in human 
improvability ; these improvements do not, however, 
appear to come from the innate improvability of a 
race but from the improvement in the social heritage. 
The paper is provocative and stimulating, and in view 
of Dr* Myers’s intimate knowledge of many aspects of 
modern civilisation, it is worthy of very serious con¬ 
sideration. It is all the more important at the present 
time, when so much pessimism is shown in the inter¬ 
pretation of the changes which our environment is 
experiencing. 

British Poisonous and Edible Plants 

Excepting works on poisonous plants from the 
agricultural and medical points of view, there is very 
little printed information available to the lay reader. 
Fortunately, most British poisonous plants are rare; 
but the most dangerous are those with an attractive 
and luscious appearance. Perhaps that is why, de¬ 
spite their scarcity, such plants are the cause of ill¬ 
ness and even death to unwary ramblers, campers, and 
school children every year. The pamphlet recently 
published as a reprint from School Nature Study there¬ 
fore comes as a timely warning, not only to the 
country child and the town child in the country, for 
whom it is written, but also to adults who take an active 
part in country life. The pamphlet, “ British Poisonous 
and Edible Plants ”, written by Miss Hilda F. Handle, 
after ft few introductory remarks, gives a list of edible 
plants found growing wild. These are divided into black 
fruits, scarlet fruits, seeds and i \ uts, flowers, leaves, roots, 
and fungi. The second part deals with the poisonous 
plants, giving not only the well-known plants such as 
laurel, bryony, deadly nightshade, etc., but also some 
of the less familiar types such as the spindle with its 
attractive pink fruit and orange seeds, potato 4 apples ’, 
and acorns. A few of these are illustrated. It is a 
pity that the fungi were not given more space. Only 
the common mushroom (Psallista) is described, with 
the concluding remark that “all other fungi should be 
avoided”. In the present day of extended country 
activities, this pamphlet should be welcomed by all 
school teachers, boy scouts troops, country rambling 
organisations, etc. Copies at 2 Jd. each or two shillings 
per dozen can be obtained from Mr. E. G. Clarke, 
7 Stanley Avenue, Wembley, Middlesex. 

Acquisitions at the Natural History Museum 

The Department of Botany, British Museum, has 
received 320 plants collected by Mr. H. St. «J. B. 
Philby, on his recent Arabian journey and presented 
by the King of Hejaz and Najd. The plants ar6 of 

No. 3270, Vol. 130] 


interest botanioally as being from an area previously 
unexplored. It has to be remembered that, from an 
economic point of view, plants are of the greatest im¬ 
portance in deserts, and according fro Mr. Philby the 
Arabs know them so well as camel food or otherwise 
that they are able to judge the date of the last rains 
from their presence or absence. The Arab name is 
attached to each plant. Acquisitions of the Depart¬ 
ment of Minerals include meteorites collected by 
Mr, Philby, a piece from the 15-ton mass of 
meteoric iron discovered in 1930 near Mbosi in 
Tanganyika 'Territory, a piece of a meteoric stone 
which fell recently near Kirkuk, Iraq, and ft speci¬ 
men of pitchblende from the recently discovered oc¬ 
currence on the Great Bear Lake, North-West Terri¬ 
tory, Canada. Dr. Robert Broom has presented to the 
Geological Department a small series of South African 
fossil reptiles, several of which are the types of genera 
and species recently established by the donor. They 
belong principally to Tberocephalian and Dicynodont 
genera, and range from Permian to Trias in age. 
Through the generosity of Rear-Admiral H. Lyncs, 
Mr. Jack Vincent has been collecting for the Museum 
in Portuguese East Africa, the birds of which are very 
little known ; already two consignments have been 
received. A collection of more than a thousand birds 
from Yunnan obtained by the late Mr. G. Forrest, the 
well-known plant collector, has been presented by the 
Godman Exploration Fund, while Dr. P. A. Buxton 
has presented a collection of some 750 birds made by 
him during the War in Iraq and Persia. 

Publications of the Institut Henri Poincar6 

The completed first volume of the Annales de 
VInatitut Henri Pomcari (Paris : Institut Henri 
Poincar6 ; Les Presses Universitaires do France) con¬ 
tains a highly interesting set of papers on theoretical 
physics and its mathematical borderland, of varying 
degrees of difficulty, several of which have been referred 
to in our columns on their appearance. The contribu¬ 
tions verging on the purely mathematical include two 
on integral equations, by Kostitzin and Carleman, one 
by Brillouin, on a hyperbolic equation, and two, by 
L6vy and Polya, on the calculus of probabilities. 
Relativity is represented by Einstein and de Donder, 
and quantum theory by Darwin, Fermi, Bom, and 
Dirac. The other papers are by Brillouin, on fusion, 
and by L. Bloch, on band spectra. It will be evident 
that the list of authors is one of unusual authority, a 
feature continued in the first numbers of the second 
volume by the inclusion of Sommerfeld and Cabrera. 
Their respective papers also give in short the aim of all, 
which appears to be to comment on current problems, 
or to collect and criticise otherwise scattered work. 
The papers are based on lectures delivered under the 
auspices of the Institut Henri Poinoar6, and the only 
important change to be desired is that leas time should 
be allowed to elapse between the delivery of the 
lecture and the time when it appears in print. 

Population of England and Wales 

The “ Text ” (final) volume of the Registrar* 
General’s Statistical Review, England and Wales, 1930, 
has been published (H.M. Stationery Office, 2s. Orik 
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net). It contains the official commentary on the vital 
statistics contained in Parts i. and ii., Medical and Civil 
Tables, already issued. The population at the middle 
of the year was estimated at 39,806,000 persons, made 
up of 19,075,000 males and 20,731,000 females, the 
excess of females being most marked in the age groups 
between thirty and fifty-five years. The death-rate, 
11*4 per 1000 population, is the lowest on record. 
The deaths ascribed to cancer (57,883) are the highest 
yet recorded, but when standardised are almost the 
same as, and no higher than, the preceding year. 
Attention is directed to the increasing mortality 
associated with motor-vehicles, and particularly with 
motor-cycles. During the six years 1925-30, motor¬ 
cycles were associated with the deaths of 2752 young 
men between the ages of fifteen and thirty-five years, 
which is 2*8 times the number killed in the preceding 
14 years. The corresponding numbers of young women 
were 316 and 79, a fourfold increase. 

Grant In Aid of African Research 

A further grant in aid of research in Africa 
by the trustees of the Rockefeller Foundation is an¬ 
nounced. The sum of £3000 per annum for a period of 
three years has been granted to the School of Oriental 
Studies in the University of London for the furtherance 
of research in African linguistics. This subject is 
already included in the curriculum of the school as 
part of the work of the Department of Phonetics and 
Linguistics, acting in co-operation with the Inter¬ 
national Institute of African Languages and Cultures. 
Now that the Oriental Institute has this additional 
fund at its disposal, it will be possible to extend its 
activities in this subject especially in the field of 
original research. It will be remembered that the 
Rockefeller Foundation is already assisting liberally 
African research in Great Britain by the grant of 
£5000 a year, to be increased in certain contingencies 
to £10,000, to the International Institute of African 
Linguistics and Cultures ,* and this grant is being used 
to meet the cost of a scheme of research which has 
been planned to cover a j)eriod of five years. 

Announcements 

Sib William Bkaog, director of the Royal Institu¬ 
tion, left England on June 25 for a lecture tour in 
South America under the auspices of the Ibero- 
American Institute of Great Britain, of which R.H. 
the Prince of Wales is president. On the previous 
day Sir William was received by His Highness, who 
expressed his interest in the tour. Sir William is duo 
at Buenos Ayres on July 15 and leaves there on Aug. 1, 
when he goes on to Rio de Janeiro, arriving there on 
Aug. 6 and staying until Aug. 14. At both places he 
will be the guest of the British Ambassador and will 
deliver lectures on recent work on X-rays and crystal 
.analysis. Sir William is expected back in England 
about Aug. 29. 

As noted briefly in our issue of June 11, p. 860, 
the centenary of the birth of Sir William Crookes fell 
on June 17. In 1859 he founded the Chemical New, 
and the issue of that journal for June 17 is very 
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appropriately dedicated to his memory. Lord Ruther¬ 
ford contributes a descriptive article on thej artificial 
transmutation of elements, Sir Harry McGowan has 
ft short article on Crookes's well-known forecast of a 
world wheat shortage in relation to chemical industry, 
and other articles deal with various aspects of Crookes's 
life and scientific work. The issue includes full-page 
reproductions of photographs of Crookes and Lord 
Rutherford. 

The Medical Research Council announces that, on 
behalf of the Rockefeller Foundation, it has made 
the following awards of travelling fellowships for the 
academic year 1932-33 ; these fellowships are awarded 
to graduates who have had some training in research 
work either in the primary sciences of medicine or 
in clinical medicine or surgery, and who are likely 
to profit by a period of work at a chosen centre in 
America or, in special cases, in Europe, before taking 
up positions for higher teaching or research in the 
British Isles :—Mr. C. P. Beattie, Bacteriology Depart¬ 
ment, University of Edinburgh ; Mr. W. D. W. Brooks, 
St. Mary s Hospital, London ; Dr. Eleanor M. Creak, 
Meudslcy Hos])ital, London ; Mr. I. G. W. Hill, Royal 
Infirmary, Edinburgh ; Mi*. W. A. Mackey, Depart¬ 
ment of Surgery, University of Glasgow ; Mr. D. J. 
Mucmyn, King’s College Hospital, London; Dr. J. C. 
Moir, University College Hospital, London. In view 
of the high qualifications of so many of the candidates, 
the Council greatly regrets that it has not been possible 
to make a larger number of awards. 

Messrs. H. K. Lewis and Co., Ltd,, 130 Gower 
Street, W.C.l, have just issued a very useful classified 
catalogue of books, in new condition, on physics and 
mathematics. An admirable feature is the insertion 
of the year of publication of each volume. 

Upwards of 2000 works dealing with ornithology 
are offered for sale, at what appear to be reason¬ 
able prices, by Messrs. Wheldon and Wesley, Ltd., 
2 Arthur Street, W.C.2, in catalogue Now Series, No. 
28. The catalogue is obtainable free upon applica¬ 
tion. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A full¬ 
time lecturer in the Department of Building of the 
Leeds Technical College — The Director of Educa¬ 
tion, Education Department, Calverley Street, Leeds 
(July 6). A teacher of metalwork and technical 
drawing, and an assistant master to teach principally 
chemistry and mat-hematics, in the Junior Technical 
School of the Castleford, Norman ton, and District 
Mining and Technical Institute, Whitwood—M. G. 
Swaine, Education Offices, Castleford (July 8). An 
assistant lecturer in mathematics in the University 
of Birmingham—The Secretary, The University, 
Birmingham (July 15). A lecturer in pharmacology 
in the Department of Physiology of the University 
of Bristol—The Secretary and Registrar, The Uni¬ 
versity, Bristol (July 22). A secretary of the Jamaica 
Agricultural Society—The Secretary, Jamaica Agri¬ 
cultural Society, 11 North Parade, Kingston, Jamaica, 
B.W.L (Sept, 5). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No ?iotice is taken 
of anonymous communications.] 

Early Man in Java 

The paragraph on early man in Java, in Nature 
of June 11 (p. 863), concerning the Ngandong skull, 
induce%me to make the following remarks. 

Mr. W. F. F. Oppenoorth, who described the skull, 
says in the Summary, p. 63 of his papor : 1 

Just in those features, where the Ngandong skull 
deviates from the Neanderthal type—especially in the 
shape of the occipital bone —it approaches a skull, 
found some ten years ago in South Africa, now known 
in literature as the Rhodesian skull ; the torus supra- 
orbitalis, however, of the Ngandong skull is not ho 
heavy and a little more bent. 

“ The back of the Ngandong skull also bears re¬ 
semblance to that of the Australian race, so perhaps 
we may see in it a much more primitive prototype of 
that race than was the Wadjak man of Dubois. 

“ I think it justifiable to separate the Ngandong 
skull and call it Homo {Javanthropus) soloensis , 
n, subg., n. sp.” 

I may here direct attention to the well-known fact 
that in the slope of the nuchal plane of the occipital 
bone, there is a wide range of variation in Australian 
skulls, and there is also groat individual difference, in 
this respect (among other things), between the two 
skulls of Wadjak man, 2 from one of which only I 
described the strikingly primitive upper and lower 
jaw, the brain case and the other bones of the face 
being in a fragmentary and incomplete condition. 
This skull much more approaches the Ngandong skull, 
in the shape of the occiput and in other respects. 

A careful study of Oppenoorth’s paper, which is 
called a ‘ preliminary * roport, leaves little doubt, 
however, in my mind, that Ngandong man and 
Wadjak man are one identical type. The new skull, 
in my opinion, bears out the proto-Australian char¬ 
acter of the Wadjak type, and also tends, I believe, 
to designate Rhodesian man as the prototype of the 
species Homo sapiens . 

Euo. Dubois. 

Haarlem, 

June 11. 

1 Homo < Javanthropus ) ioloennU, eon Pleistocene Mensch van Java 
(Voorlooplye mededeeling). WetenHCliappelijke Medwleellngen No. 20 
van den van den Mljnhouw In Ned.-IndiS, pp, 49-63, six platoB. 

Batavia, Landadrukkerll, 1032. 

* Described In Pros. Kon, Akad. Wrtenschappm, Amaterdam, vol. 23, 
pp. 1018-1051, two platen ; 1021. 


The Inheritance of Acquired Characters 

Prop. MacBride’s criticism 1 of my lecture on the 
inheritance of aoquired characters falls into three 
parts. Ho claims that I have misinterpreted Lamarck, 
that certain experiments demonstrate the transmission 
to the offspring of characters aoquired as the result 
of a change of environment, and finally that this latter 
principle can be inferred from other facts, apart from 
the results of any experiment. 

Lamarck, as I pointed out, used different language 
on different occasions, I think that my second oitatioa 
from him shows that, sometimes at least, he expressed 
the views which I attributed to* him. 
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I am glad that Prof. MacBride does not deny that 
Diirken employed selection. But, ho writes, “ selec¬ 
tion as an effective cause of anything is a superstition 
that dies hard Selection is quite an effective cause 
of change of the proportions in which various types 
occur in a mixed population. And such a change was 
al 1 that Diirken obtained. Some of his original popula¬ 
tion gave green pupee. He selected these, and got a 
larger proportion in later generations. The facts oited 
by Prof. MacBride in his letter as to the behaviour of 
certain larvte in orange light are irrelevant to the 
issue, namely, whether this treatment, apart from 
selection, increases the proportion of green pupte in a 
given environment , in successive generations. 

1 must apologise, in this connexion, for writing 
Pieris rapes for P. napi. I must also apologise to 
readers of Nature for quoting Prof. Macfirido’s 
account of Mctalnikoff’s experiment rather than the 
original. I have read three accounts by Metalnikoff 
of his experiments, and from none of them can I 
discover whether he bred from those caterpillars which 
hod been immunised both with living and dead 
bacteria, as appeared from Prof. MaeBride’s lecture, 
or only from the latter class, as he states in his letter. 
The interpretation of his results depends on which 
alternative was true. 

Prof. MacBride dismisses a hypothesis which he 
attributes to me as “ fantastic ”, on the ground that 
Salix rubra is a rare hybrid. Actually it is of such 
economic importance that three different strains of it 
are grown for basket-making, and common enough to 
occur in sixty-nine of Druce’s British vice-counties. 
On the other hand, the original host species S . 
andersondana is an economically unimportant plant 
occurring in only thirty-four vice-counties. The 
hypothesis that some of the ancestors of flies colonising 
the latter had lived on the former does not appear 
particularly fantastic. Of the “larval memory hypo¬ 
thesis ” we read that “ it assumes that the instinct of 
the mother to seek a certain plant and the capacity 
of the larva to live on this plant are inseparable . 
After discussing the larval memory hypothesis I 
actually wrote, “The other factor in successful colonisa¬ 
tion is the ability of the larva to eat and digest its 
food The assumption (which is clearly false) was 
therefore Prof, MocBride’s and not mine. 

Against the eminent authorities cited in favour of 
Lamarckism, I will only quote one, namely, the Royal 
Society’s motto, “Nulfius in verba”. I am awaiting 
such experimental confirmation of their views as would 
be furnished by a successful repetition of McDougairs 
experiment. 

To call the alternative theory that of “ Chaos and 
Chance ” does not, of course, disprove it. The kinetic 
theory of gases proves that chaos and chance can 
form the basis of very exact and fully verifiable pre¬ 
dictions. Unfortunately for the kinetic theory of 
species, conditions in a natural population are not 
chaotic. Mutation does not occur in all directions. 
From a knowledge of the types of mutation common 
in one species we can predict those common in another. 
And mating is not in general at random. If a species 
were a real chaos, the theory of evolution would be 
nearly as simple as the kinetio theory. So I fear that 
Prof. MacBride’e phrase may have led readers who 
are acquainted with that theory to suppose that the 
case for neo-Darwinism is even stronger than is 
actually the case. 

J. B. S. Haldane* 

Roebuck House, 

Ferry Lane, 

Cambridge. 

» NatcK,1W> J8 ( *0*4. 
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Developments In the Chemistry of the Anthocyanins 

It is a remarkable fact that almost the whole range 
of anthocvaninpigments of flowers, fruits, and blossoms 
is derived from the three fundamental anthocyanidine, 
namely, pelargonidin, eyanidin, and delphinidin, by 
various substitutions in the hydroxyl group. A very 
extensive survey of the colouring matters of this class 
conducted during the last two seasons has only served 
to emphasise the prevalence of the three known types. 

Nevertheless, trie existence of exceptions has already 
been recognised by Willst&tter, who found that the 
bluest anthocyanins occurring in the beet, in Oelosia 
cristata , and in A triplex hortensis are nitrogenous pig¬ 
ments. At the other end of the scale, the most yellow 
anthooyanin was noted in Papaver alpmum, and a 
similar substance which colours the yellow Iceland 
poppy is in progress of investigation in this Laboratory 
by Mias R. Scott-Moncrieff. Quite a different antho- 
cyanin has now been found to occur in the orange-red 
flowers of Gesnera fulgens (or G . cardinalis). This 
anthooyanin we propose to term gesncrin , and it is a 
6-saccharide (unidentified sugar residue) of 4' : 5 ; 7- 
trihydroxyflavylium chloride. On hydrolysis it yields 
the anthocyamdin chloride which was readily identi¬ 
fied as apigeninidin chloride, 1 the synthesis of which 
was effected in 1926 because it was thought probable 
that a derivative of the substance would occur in 
Nature. The major anthocyanidins are related to 
naturally occurring flavonols and it was thought 
robable that similar substances derived from the 
avones in a similar way might be encountered ; this 
expectation has now been realisod in the case of the 
anthooyanid in related to the flavone apigenin. A 
further search among the Gesneriacoae and other 
families of the Personates will be made, since it seems 
very probab.e that the anthocyanin derived from 
luteolinidin will also be encountered. 

The suggestion first made in these columns, that 
some of the more important anthocyanins are 3:6- 
diglucosides, has been amply confirmed by synthesis. 

Dr. A. R. Todd in collaboration with one of us has 
already succeeded in synthesisinghirsutin, malvin, and 
cvanin chlorides, and synthetical indications have been 
obtained in regard to peonin and pelarponin chlorides ; 
all these pigments bear two glucose residues separately 
attached to oxygen atoms in positions 3 and 6 of the 
anthooyanidin molecule. An independent confirma¬ 
tion of the correctness of these views is obtained from 
the work of Prof. Karrer and his colleagues, who have 
been able to show that the process of oxidation of 
many anthocyanins by hydrogen peroxide, followed 
by hydrolysis, results in the detachment of only one 
hexose unit, obviously that attached to position 3 
(private communication). The hypothesis that antho- 
cyanins of the mecocyanin type are 3-biosides has also 
been confirmed by synthesis of representatives of all 
the possibilities (for example, eyanidin 3 : 7-digluco- 
ftide, 3-oellobioside, and 6 : 7-diglucoside), and by an 
examination and comparison of their properties. 

We were naturally much interested in the letter of 
Mr. W. J. C. Lawrence * on the subject of the co- 
pigments which modify the colour of dahlias, pelar¬ 
goniums, etc., as we have long been of the opinion that 
She chief oo-pigments are the tannins and anthoxan- 
thins, including the flavone and flavonol glucosides. 
Until, however, these substances have been isolated 
and identified, speculation as to their nature seems 
premature. Nevertheless, experiments with pure antho¬ 
cyanins and pure flavonol derivatives have proved 
very suggestive, and, for example, the appearance 
and properties of a oo-pigmented violanin solution 
from purple violas ban be simulated by means of a 
synthetic anthocyanin in association with quercitrin. 

We have found the phenomenon of co-pigmentation 
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almost universal in flower colours, almost all of which 
are bluer than they should be at the pH obtaining in 
the cell sap. The degree of the effect is, however, very 
varied in different flowers, and, os we have already 
suggested, a genetic factor for flower colour is fre¬ 
quently connected with the development (or, it may 
be, the suppression) of a co-pigment. 8 

In addition, we pointed out that the co-pigment 
might remain as a constant factor in certain cases, 
and that a change of colour tone might result from 
an increase in the concentration of the anthocyanin. 
Thus in the ordinary lilac there is a co-pigment, found 
also in the white flowers, which with a low concentra¬ 
tion of anthocyanin produces the familiar pale mauve 
colour ; the deeper red shades are the result of an 
increased proportion of colouring matter, and the deep 
bluer rod varieties contain both pigment and co- 
pigment in greater concentration. An alternative to 
the latter part of this statement is obviously that a 
new and more efficient co-pigment has been developed. 

G. M. Robinson. 

R. Robinson. 

Dyson Perrins Laboratory, 

University of Oxford, 

June 14. 

1 Pratt and Kobinaon, 127, 128. 

* JSUtlkk, 129, 834, June 4 , 1932. 

• Rioehem. J., 25, 1687 ; 1931. 


Mass-Spectra of Helium and Oxygen 

In the course of my analyses of leads of different 
origins I have had opportunity of making some 
interesting observations on these two elements. While 
preparing a new discharge tube by preliminary run¬ 
ning, a mixture of helium and oxygen was used and 
a search was made for the line due to He**. The 
occurrence of doubly charged helium atoms in the 
discharge was inferred during the early work of Sir 
J. J. Thomson 1 and has recently been very beauti¬ 
fully demonstrated by Conrad,® but the evidence in 
each of those cases was indirect, namely, the pro¬ 
longation of the normal helium parabola. All attempts 
so far mode to photograph the line of He+^ as a 
satellite of the line H a by means of the mass-spectro¬ 
graph have been unsuccessful. 

These failures I have ascribed to my use in the past 
of cooled charcoal (incapable of absorbing helium) 
for the high vacuum parts of the apparatus. This 
explanation appears to be correct, for by reducing the 
pressure in the slit system and the camera to a much 
lower value by a diffusion pump and lowering the 
intensity of the H B line by continuous washing with 
oxygen and helium, the doubly ohargod line of the 
latter has now been found. It is indeed still much too 
faint compared with H s for accurate measurement, 
but there is now reasonable hope that with a setting 
of the discharge tube more favourable to atomio lines 
and more careful washing it will be possible to reduce 
the pair to approximately equal intensity. The dis¬ 
tance between these lines will then afford a really 
direct and trustworthy measure of the ratio of the 
masses of the helium and hydrogen nuolei, a figure of 
fundamental importance in nuclear physics. 

During these experiments it was noted that the 
helium-oxygen mixture gave much stronger oxygen 
lines than did pure oxygen, and since the oxygen 
molecular line was so bright that it could be seen on 
the willemite screen, conditions were very favourable 
for the detection of the two faint isotopes of oxygen. 
The atomic lines 17 and 18 are unsuitable for this, 
owing to the presence of OH and OH*, but the 
molecular lines 33 and 34 due to O a *O w and O w O u 
respectively may be expected to be fairly free from 
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contamination. Furthermore, their intensities relative i 
to the main line 32 will be double those of atomic I 
abundance. On photographing the spectra all three 
lines were quite clear, and by giving suitable exposures, 
for example, 3 seconds and 15 minutes, their relative 
intensities could be estimated. Line 32 was found to 
be 268 times as intense as line 34, which was 4-2 times 
as intense as line 33. 

These can only be regarded as rough minima, for 
owing to the action of the oxygen discharge on the 
wax and grease it is certain that sulphur is present, 
and if to the extent of 1 per cent, would enhance lint 3 ? 
34 by about ten per cent and line 33 even more. It is 
clearly useless to push the accuracy further until an 
apparatus is available from which sulphur and other 
possible sources of contamination can bo excluded, 
out so far as they are valid, the ratios 536 and 4*2 
support the figures 630 and 5 given by Mecko and 
Childs 3 us against the lower abundances previously 
estimated, F. W. Aston. 

Cavendish Laboratory, 

Cambridge, June 16. 

1 ** Rays of PoRltWfl KU'HrlcIty ”, 83 ; 102], 

1 Phy*. Z,, 31, 888 : 1030, 

• Z. Phynik, 68, 302; 1031. 

An Ocean Sun fish In Malaysian Waters 

The species under consideration (Mola lanceolata.) 
is so rare that I venture to think that a preliminary 
note on a recent capture may not be out of place in 
the columns of Nature. A more detailed account 
will, it is hoped, appear in the Bulletin of the Raffles 
Museum during the course of the year. 

A specimen of an ocean sunfish, Mala lanceolata 
(Li6nard), was taken in a fishing-stake at Noembing, 
off Bin tan Island in the Rhio Archipelago, during the 
night of April 11-12, 1932. Fortunately, the owner of 
the stake realised the unusual nature of his catch and 
presented it to this Museum. 

The adult specimens now known appear to be as 
follows : 

L The type, described by Li6nurd in 1840, taken 
off Mauritius. 

2. A specimen taken off Amboina and described 
by Bleeker in 1873 as Orthagoriscus oxyuropterus ( Vers. 
Akad. Amsterdam (7), 2; 1873). The “Zoological 
Record ” for that year contains a reference to the 
possible identity of this species with O. lanceolatus* 
and Fowler (B. P. Bishop Museum Occasional Papers, 

8* No. 7, 1923, 387) includes it in the synonymy of 
Masturus lanceolatus. 

3. A largo specimen (2 metres in length) taken near 
the Azores by the Prince of Monaco (Jobs. Schmidt, 
Nature, 107, 76 ; 1921). 

4. A specimen in the Honolulu Museum recorded 
ae Masturus lanceolatus by Jordan and Jordan (Mem. 
Carnegie Mus .. 10 , No^ 1, 89 ; 1922, fig.). The 
authors refer to it as the third recorded specimen, 
but had evidently not seen Schmidt's work. A fuller 
account is given by Fowler (“Fishes of Oceania”, 
Mem . B. P. Bishop Mus. t 10 , 474 ; 1928, fig.). 

5. The present specimen. Like that from Honolulu, 
it is about 4 ft. in length.* The spotting of the caudal 
is much os in Fowler's figure, but only extends 
slightly on to the bases of the other vertical fins. 
The small gill opening is in the form of a short funnel, 
projecting baokward, and there can be little doubt 
that it is used as an auxiliary steering apparatus by 
squirting out a jet of water, as suggested by Capt. 
Damant for Mola mola (Nature, 116, 543; 1925). 

* According to Jordan and Jordan, the Honolulu cast Is 4 ft. In 
length ; praminabljr, therefore, this represents the length In life, but 
Pooler gives the length of the spirit specimen as 048 nun., or Just 
over 3 ft. 
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The cartilaginous layer under the skin has a thickness 
in parts of about lj inches. The flesh was strikingly 
white, tender, and watery, disintegrating rapidly when 
scraped. In the stomach was a sucker-fish (Echeneis 
remora Linn.), 8 inches in length. 

The remarks of Schmidt (loc. cit. and Nature, 117> 
80; 1926) on the early stages of Mola lanceolate. 
and allied species are of very great interest in view of 
tile wide range from which the few known adults 
of M . lanceolata have been taken. If any specific or 
racial distinction could be found between these speci¬ 
mens. it would bo logical to look for local breeding 
grounds. In the case of a single species, it would 
appear from Schmidt's conclusions that the Sargasso- 
Sea is the nursery, and the wide distribution must 
be attributed solely to the action of ocean currents* 



Fju. J. —Mola lanceolata, from Noembing:, Rhio Archlfwiago. 


In such a case, it is difficult to believe that Mola mola 
would not be found with equal if not greater frequency 
over the same range. Perhaps Dr. Schmidt is in a 
position to suggest the true state of affairs. It would 
also be interesting to see the evideneo for regarding 
the larva? from the Sargasso Sea as those of Mola 
lanceolata. They were apparently not bred from the 
egg, and a very close series would therefore appear 
to be necessary to make certain of specific identity. 
In this connexion I would point out that I am handi¬ 
capped by lack of literature, and have not been able 
to read Dr. Schmidt’s detailed work (“ Meddelelser fra 
Kommissionen for Havunderso-gelser ”, Serie Fiskeri, 
6, 1921), in which this latter point may be successfully 
met. 

It seems probable that other specimens of Mola 
lanceolata have been taken and not put on record ; 
duly authenticated notices of the capture of this 
species may help towards the solution of a problem 
of no little interest. Norman Smedley. 

Raffles Museum, Singapore* 

April 14, 

‘Powder-Post* Beetles 

As a result of detailed observations supplemented 
by experiments, it can be stated that the actual food 
of the larvae of Lyctus spp. (the powder-post beetles) 
is the starch present in the cells of the wood they infest. 
This starch is the main reserve substance of the plant, 
is present in the sap-wood only, and varies in quantity 
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from species to species of tree ; these facts explain why 
it is that Lyctus attacks only certain kinds of timber 
and then only the sap-wood. The starch also varies 
in the growing tree from month to month, and is 
present in greatest abundance in winter, that is, in 
the felling season for 4 hardwoods \ 

It is found that if felled timber is kept ‘ in the log 1 
sufficiently long (about a year), the starch disappears 
entirely from the sap-wood, and such timber is proved 
to be immune to Lyctus infestation. If, however, 
timber is converted soon after felling and then quickly 
dried, as in kiln-drying or steaming, etc., the starch 
remains in the sap-wood and such timber is liable to 
damage ; no subsequent (seasoning) treatment can 
remove the liability. 

By seasoning susceptible species of timber ‘ in the 
log ’ the pest can be controlled in a simple and in¬ 
expensive way, and its eradication from timber yards 
and wood-using factories is thus a practicable pro¬ 
position. Damage costing many thousands of pounds 
a year can be saved anti sap-wood made valuable, 
instead of being (as in oak) valueless for most, purposes. 

S. E. Wilson. 

Royal Veterinary College, 

Camden Town, N.W.l. 


Lunar Periodicity in Reproduction 


A number of living organisms, particularly marine 
animals, exhibit a lunar periodicity in reproduction. 1 
Tides do not seem to be a causal factor in this pheno¬ 
menon, and it has been difficult to understand how 
moonlight could be responsible, since the intensity 
of the light of the full moon is only about J/500,000th 
that of sunlight. 

Various authors in the past have pointed out that 
the light of the moon is partially polarised, and have 
suggested that polarised light is the responsible factor 
in lunar periodicity. This suggestion has been re¬ 
peated in recent letters in Nature.*' 3 There are no 
known instances, however, of polarised light affecting 
organisms, and the little experimental work which has 
been done to test this has given negative results. 1 ' 5 
Moreover, animals and plants receive very much 
more polarised light from the sky during each day 
than they receive from the moon. The following 
approximate calculation makes this clear. 

The area of the hemisphere of sky and the area of 
the full moon are respectively 20,627 and 0196 square 
degrees. The inteasity per unit area of the light of the 
full moon may be taken as being about five times 
the intensity per unit area of the fight reflected from 
the day sky. Therefore, 


Total flux from sky _20.627 ( i 

Total flux from full moon ~ 5 x 0*196 " 


The maximum polarisation of moonlight occurs at 
the first and third quarters,* so that the maximum 
total amount of polarised light from the moon is 
received shortly after the first and before the third 
quarter. The light intensity of the full moon is about 
nine times that of half moon, so that 


Total flux from gfcy 
Total flux from half moon 


= 9x2-1 x 10*= 1*0 x 10*. 


The maximum percentage polarisation of moonlight * 
is 9. The maximum percentage polarisation of light 
ifrom the day sky is 85, and applies to the light coming 
from the sky 90° from the setting sun. 7 Taking a 
value so low as one per cent for the polarisation of 
light from the sky during the day, we get: 


Total polarised flux from sky , 19 lftl . , v 1A4 
ferial polarised flux from half moon ~~ 9 
It is evident, therefore, that very much more polarised 
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light is incident on the earth during the daytime than 
on moonlight nights. , 

Moreover, even if the polarised light of tne moon 
could cause a reproductive rhythm, this would be a 
bilunar, not a lunar, cycle, for the maximum polarisa¬ 
tion is at the first and third quarters. 

Recent experimental work,*’ 9 however, on the in¬ 
fluence of light on sexual periodicity in general, sug¬ 
gests a way in which moonlight might* impose a lunar 
periodicity. In mammals ami birds the length of the 
breeding season appoars to depend in part on the daily 
number of hours during which the animals are exposed 
to light. Thus the moon may perhaps cause ft lunar 
eyclo in reproduction, not through its relatively small 
intensity of light as compared with that of the sun, 
but by tho additional total number of hours of illumina¬ 
tion per 24 hours at full moon, over and above a thresh¬ 
old light value. Only experimental work can test 
this hypothesis. JH. Munro Fox. 

Zoological Department, 

University of Birmingham, 

June 3. 


* Fox, Proc. Hoy. Sac., Li, 95. 523 ; J923. 

* Cunningham, Nature, 120, M3, April 9, 1932. 

* Philip, Nature. 129, 655, April 30, J932. 

1 Crozier and Mnnaclndorf, J. (Hen, Physiol., 6 , 703 ; 1924. 
4 Navicz and Rubi-natefn, J. liUd. Cficm., 80, 503 ; 1923. 

* Lvot. <\ It. Ac. Sr., 178, 1796 ; 1024. 

* Ticliauowaky. Phyn. Z 28, 252 ; 1927. 

* Raker and Hanson, Proc. Hay. Soc., U, 110, 313 ; 1932, 

* Biasonnette, Proc. Hoy. Soc., H, 110, 322 ; 1932, 


A Genus of Ranunculacese hitherto Unrecorded 
for New Zealand 

13r. W. A. Sledge, of the University of Leeds, who 
lias recently brought home from New Zealand a collec¬ 
tion of dried plants, kindly allowed me to look through 
his surplus stock of species belonging to Ranunculus 
and to take what flowers I liked for examination, as 
I am especially interested in the petal of this genus. 
One species, Ranunculus tcnuicaulis Cheosom., appealed 
to me particularly on his information that ne had 
noticed it when growing to have reddish flowers. Red 
colouring is unusual among buttercups. 

On soaking out the two flowers available, I found 
on investigation that there was no sign of a double 
perianth. Thinking possibly that the sepals might 
nave fallen, as these flowers were fully mature. 
Dr. Sledge supplied me with yoimger ones from 
his mounted sheet. These likewise showed a simple 
(monoseriatc) perianth. Further, there was no indica¬ 
tion of any nectary on the perianth segment or 
tepal, to use a non-committal term. The petal of 
Ranunculus is invariably characterised by the posses¬ 
sion of such. The perianth, then, of this interesting 
plant is probably a petaloid calyx of five sepals. The 
small flower is borne singly on a short stalk arising 
from a whorl of three somewhat foliaceous bracts 
suggestive of tho involucre of Anemone. The carpel 
is of a type quite unusual for Ranunculus , having 
a long spirally recurved style. The material at my 
disposal has scarcely been sufficient to ascertain 
definitely as to the exact maimer in which the ovule 
is borne, but such evidence as has been obtained points 
strongly to a suspended rather than a basal ly attached 
one. Dr. Sledge has since satisfied himself that the 
ovule is suspended. 

The examination of these flowers, then, cortainly 
rules out Ranunculus as the genus to which this plant 
belongs, and suggests that the Ranunculus tcnuicaulis 
of Cheeseman may be a species of Anemone. At 
any rate, it is a member of a Ranunculaceous genua 
hitherto unrecorded for New Zealand. So far, the 
only genera of this attractive family occurring in 
these islands arc Ranunculus itself, by far the largest 
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with some 40 epocies, Clematis (0 epp.), Myosurus 
(one Bp.), and Caltha (2 spp.). 

The question naturally arises: How came the late 
Mr, T. F. Cheeseman to place this plant in the genus 
Ranunculus ? Dr. Sledge in the letter below sheds 
some light on this. He hopes to secure more material 
of this interesting plant, and when it is available, 
we may then be able to determine exactly its system¬ 
atic position. John Parkin. 

Blaithwaitc, 

Wigton, Cumberland, 

May 25. 


I may perhaps supplement Mr. Parkin’s interesting 
observations on Ranunculus tenuicauli# Choesom. 
This montane species is rare throughout New Zealand 
and of most frequent occurrence m Otago, in whioh 
province 1 oollooted it. Single stations are also given 
In Cheeseman’s “ Manual of the New Zealand Flora ” 
(Ed. 2, p. 442) for Canterbury and Nelson, whilst 
in the North Island the plant has been collected in 
the Tararua Mts. The plant was first collected by 
Cheeseman in 1883 at Arthur’s Pass in the Southern 
Alps of Canterbury, and there are single authentio 
specimens of this gathering,in the herbaria at Kew 
and the British Museum. We are indebted to the 
authorities at Kew and the British Museum for 
descriptions of these plants, both of whioh are in 
ripe fruit and lack perianth members, as does a second 
specimen at Kew collected by Kirk in the same 
locality a year later. In his original description of 
the species (Trane, N.Z. Inst ., vol. 17,1884) Cheeseman 
writes, “Petals hot seen”; and the inadequate refer¬ 
ences to the flowers in later descriptions in the 
“Manual’*, and particularly the absence of any 
reference to the very unusual and pronounced reddish 
colour of the perianth, would suggest that he never 
saw the plant in flower. His description of the 
achenes is more complete, and in the second edition 
of the “Manual” ho adds the following note: “A 
very curious species, remarkable for tne fusiform 
aohenes and long spirally recurved styles ”. These 
“ remarkable ” facts are significant in view of Mr. 
Parkin*s observations and the probable affinity of this 
plant with the genus Anemone , W. A. Sledge. 

Botany Dept., 

University, Leeds, 

May 25. 


Reconstruction of an Indian Fossil Cycad 

In 1900, Prof. Seward showed, in a specimen found 
at Amrapara in the Rajmahal Hills, pinnate leaves 
resembling Ptilopkyllum cutchense McCl. sp. organically 
attached to a cycadean stem of the Bucklandia type. 1 
A Williamsonia flower discovered near the same 
locality a few years ago by Mr. G. V. Hobson of the 
Indian Geological Survey, and kindly placed at my 
disposal for description, proves to have belonged to 
the same plant os the Bucklandia. The stele of the 
peduncle shows that the wood is compact, as in the 
Bucklandia , and the structure of the bracts is identical 
in every way with that of the rhomboid leaf-bases 
preserved round the stem, whioh I have compared 
at the British Museum with kind permission of the 
authorities. There is also complete identity in struc¬ 
ture with certain fragments of a Williamsonia flower, 
associated with another Bucklandia stem from Amra¬ 
para, described by Dr. N. Bancroft.* The flower is uni¬ 
sexual and ovulate ; in structure it closely resembles 
W. sootica Sew., from the Jurassic of Sutherland. 1 

In a restoration which I have attempted, the plant 
has the habit of a miniature Cycas, with the surface 
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of the stem covered by alternating zones of large and 
small rhomboid scars. The flowering shoots are shown 
projecting laterally from the columnar trunk, attached 
by an attenuated base and turned upwards, like the 
vegetative buds of the living genus. The name 
W. Sewardiana has now been proposed for the plant 
in supersession of the name W. Sewardi previously 
chosen, 4 as the latter name is preoccupied. 

In view of our knowledge of the anatomy of the 
leaves, stem, and flower, this is now the best known 
species of Williamsonia. B. Sahni. 

University of Luoknow, 

April 28. 

1 JuraMtc Flora, “ Brit. Mug. Cat.'*, 1900 ; “ Fom. Plants ", 8 , 488, 
489 ; 1917. 

* Trane . Linn . 8oc. t p. 70 ; 1913. 

* Trane. Rot/. Soe. Edin 808, 101 ; 1912. 

4 Soe Seward, *' Plant LUo ", p. 356 ; 1931. 


The pH Stability Region of Proteins and Osmotic 
Swelling 

The swelling of protein gels and tissues under the 
influence of acid or alkali is due mainly to osmotic 
forces set up on account of salt formation between the 
protein and the acid or base. Osmotic swelling always 
shows two well-marked maxima, one in the acid and 
one in the alkaline range, and it has generally been 
taken for granted that the pH-swelling curve should 
also show a sharply marked minimum corresponding 
to the iso-electrio point of the protein. This miscon¬ 
ception has arisen from the fact that the bulk of the 
work on the swelling and osmotic pressure of proteins 
has been done on gelatin and albumin, both of whioh 

f. Wttpt 

StUfn. 



show sharply marked minima, and where it is not 
unreasonable to assume that the protein molecules are 
present without any orientation. 

A very different state of affairs manifests itself, 
however, in protein structures, where there is evidenoe 
that the protein molecules are oriented on a definite 
system, generally lying parallel to each other, with the 
possibility of cross linkages. Examples of the effect 
of hydrogen ion concentration on swelling of proteins 
of this type show the appearance of a range of pH 
stability whioh becomes more emphatic with the 
development of a definite fibrous structure; muscle 
proteins, for example, have a stability range (roughly 
measured) of pH 5-7 or possibly S. 1 The pH-swell¬ 
ing curve for collagen fibres is shown in the accompany¬ 
ing diagram (Fig. 1), together with the smoothed curve 
for gelatin. The contrast is striking, the curve for 
gelatin showing a sharp minimum at pH5 and that 
for collagen fibres a stability range of pH 4-3-5. 

Keratin fibres (horse-hair) and silk fibres do not 
show osmotic swelling at any pH value, but begin to 
show swelling due to the breakdown of the stniotwe 
by alkali at about pH 11-13. Speakman 1 has, how- 
ever, shown that keratin fibres (wool) have a stability 
region against stretching force* ofpH 4-5,and has 
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compared the stability range of wool keratin to the 
stability of protein aggregates described by Svedberg. 8 
For serum albumin, the stability found by the ultra¬ 
centrifuge extends from pH 4 to 9 ; for serum globulin 
from 4 to 8 —this range is remarkably like the range 
of osmotic stability found in protein tissuo. 

Since osmotic swelling may, with considerable jus¬ 
tification, b© attributed to the formation of a colloidal 
ion by the protein, due to tho formation of charge 
centres at the free amino or carboxyl groups, it appears 
that most native proteins have a tendency to form 
oriented aggregations so arranged that the attraction 
between the opposite charge centres is at a maximum, 
In other words, the molecules form cross linkages 
which are not readily opened up by slight changes in 
hydrogen ion concentration, and a stability region of 
pH becomes apparent. This molecular structure is 
not, however, stable towards all forces causing hydra¬ 
tion of the protein. Collagen fibres resemble gelatin 
in showing marked swelling in salt solutions over the 
region between the iso-electric point ami absolute 
neutrality. Keratin and silk fibroin do not show this 
salt action, possibly because the side spaeings between 
the long protein molecules are so small that even 
the small molecules of electrolytes find difficulty in 
penetrating. b. Jordan Lloyd. 

The Laboratories of the British Leather 
Manufacturers’ Research Association, 

May 25. 



apparent rate of decrease were constant. The differ¬ 
ence in the two values of / is, however, negligible, 
and, moreover, Tutton’s own measurements on the 
yard, when converted to the metre by a factor ob¬ 
tained by non-interferential methods, vory strongly 
support the conclusion that the number of wave¬ 
lengths of a given line contained in a given length does 
not vary with the time. 

Thus, taking all the observations at their face 
value, the situation is that =/ 2 while c, ^ c s . From 
these it follows that v must depend on the time in a 
manner such that c l /v l ~c 2 /v a . Since in classical dis¬ 
persion theory the index of refraction depends on the 
ratios of the frequency of the incident light to the 
natural frequencies of the charges in the body, this 
last relation might be expected to give rather curious 
results when observations are made from time to 
time with a prism spectrograph. None, however, has 
been reported. 

If c does ultimately turn out to be constant, it 
will be important to investigate the discrepancies 
between the values hitherto published, in order that 
they may be used in the final mean. On the other 
hand, if c depends on the time, we may not unreason¬ 
ably expect such a variation to appear in experiments 
other than those which give direct measurements of 
the velocity. Olin C. Wilson. 

Carnegie Institution of Washington, 

Mount Wilson Observatory, 

May 10 . 

1 MU. Trans. Roy. Soc A, 280, 293; 1031. 


The Velocity of Light 

In Nature Tor April 4, 1931, M. E. J. Gheury de 
Bray points out that the determinations of the velocity 
of light made in this century seem to tend towards 
smaller and smaller values the morft recent the time 
of observation. 

In this connexion the following remarks on the 
measurement of tho standard metre in terms of the 
wave-length of the red cadmium line may be of interest. 
If L and f represent, respectively, the length of the 
metre and the number of wave-lengths, X, contained 
in it, we may write 

L-/jXj ~/ 2 X 2 . * . (1) 

where the subscripts 1 and 2 refer to two different 
epochs. It is assumed that there is no intrinsic change 
in L between the two observations. If we also suppose 
that the frequency of the light, v, has remained constant 
but that c has varied, then 


whence 




( 2 ) 


(3) 


ft 

/a c i 

Since the figures quoted by Mr. de Bray show a 
decrease in c of about 200 km./sec. between 1902 and 
1928, an amount many times larger than most of the 
indicated probable errors, there may be a real diffi¬ 
culty* With this in mind, it is of interest to see what 
can be obtained from equation (3). So far as I am 
aware, there have been two determinations of the 
standard metre in terms of the red cadmium wave- '] 
length, and, quite recently, a similar measurement 
of the standard yard, by Tutton. 1 The observations 
on the metre, quoted by Tutton, are 

Michelson * * * 1,553,163-60 (/,) 1892 

Fabry, Perot, and Benoit 1,553,164-13 (/*) 1906 

During the interval of fourteen years c would have 
ohehghd by something like 1/3000, if its present 
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Climate of Southern Rhodesia 

A note on tho “ Climate of Southern Rhodesia ” 
appears in Nature of April 2, page 615, baaed on the 
Annual Report of this office for the year 1929-30. 
This notice of our work is much appreciated, but we 
regret that “ E. V. N.” has based a revival of the 
1 south-oast trades * theory on tho published rainfall 
maps. 

Forecasts based on daily weather maps have been 
issued by this office for the lost ten years. The general 
rains are of monsoonal character and are associated 
with the onset of north to north-easterly winds be¬ 
tween tho semi-permanent high of tho Mozambique 
Channel and the equatorial low in the west. 

Recent extension of the weather map has indicated 
that these winds traverse the tropical portion of the 
Indian Ocean. The humid north-easterly winds are 
interrupted from time to time by the invasion of cold 
air from the south-east in front of a high advancing 
up tho east coast. Tho zone of discontinuity has 
marked frontal characteristics, and its passage is ac¬ 
companied by squalls and thunderstorms, frequently 
succeeded by drizzle. These highs usually become 
stationary with their centres near 20° S. latitude, 
and give spells of fine weather, with light east winds. 
Apart from the precipitation at the discontinuity 
formed by the onset of the south-east winds, tho rain 
associated with these winds is purely orographic and 
small in amount. 

The presence of tropical cyclones near Madagascar 
is usually associated with a diminution of rain in 
Southern Rhodesia, apparently duo to the interruption 
of the rain-bearing air currents, but a local cyclone 
which created havoc at Beira in 1929 was undoubtedly 
the prime cause of a period of heavy rain so far inland 
as Livingstone. Noix P. Seixick 

(Meteorologist). 

Irrigation Division, 

Department of Agriculture, 

Salisbury, Southern Rhodesia, 

April 23. 
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I have read Mr. Sellick’s letter about the rainfall of 
(Southern Rhodesia with great interest. It was cer¬ 
tainly not my intention to revive a theory of the 
origin of Rhodesian rainfall that has been disproved. 
My source of information was Kendrew’s “ Climates 
of the Continents ” (1922). Keiulrow makes a state¬ 
ment (p. 72 of that work) that implies that the mon- 
soonal indraught in the South African summer is fed 
by the south-east trades, for he refers the moisture 
to evaporation over the South Indian Ocean. The 
case against this, it appears, rests upon n consideration 
of the trajectories of tne inflowing air streams and not 
on the geographical distribution of the normal summer 
rainfall, for the ordinary diminution of rainfall (after 
elimination of the orographical factor) with distance 
from tfle coast would presumably be shown, whether 
the indraught were an eddy in the south-east trades 
or an eddy in a north-west current representing do- 
fleoted north-east trades that have crossed the equator. 
Kendrew admits that in summer the north-east trades 
roach the north-west of Madagascar as north-west 
winds. The extended charts referred to by Mr. Sellick 
evidently show that these are then drawn into Southern 
Rhodesia during the monsoon. It is hoped that this 
important fact will be mentioned in future works on 
climatology. E. V. N. 

Spectrographlc Observations of Infra-Red Lines In 
the Auroral Spectrum 

I have read with great interest Prof, L. Vegard’s 
recent communication 1 on this subject, in which 
he reports that in the auroral spectrum in tho 
infra-red he has found two bunds, a strong one 
at X7883 A. and a weak one at X8095 A., with sharp 
edges towards longer wave-lengths. Prof. Vegard con¬ 
siders that if the auroral green line is to bo identified 
with the oxygen line at 5577 A., it is expected that 
other oxygon triplets, 7772-74-75, 8233-30-22, 7952- 
50-47, and 7481-79-77, will appoar in this region, but 
none of these could be identified with the observed 
auroral lines. Taking into consideration the high 
intensities of these two bands, and the emission of 
the second positive bands of nitrogen in the auroral 
spectrum, he has interpreted these two bands as the 
appearances of the first positive bands of nitrogen 
with the special distribution of intensity. 

In the course of investigations on the distribution of 
the intensity in the a-bands of active nitrogen, I have 
studied also the distribution of the intensity in the 
first positive bands in the case of passing an electric 
discharge of very weak current through nitrogen at 
low pressure and cooled with liquid air, and it was 
found that the bands dim to the transitions from the 
initial levels which correspond to the vibrational quan¬ 
tum numbers 7 and 0 in the B{*n) state of nitrogen 
molecules are enhancingly emitted in the first positive 
bands. With reference to the results above described, 
the two bands which Prof. L, Vegard lias found seem 
to be identified with the bands at 7896-80-58 (7—>-6) 
and 8047-30-08 (6—>5) respectively in the first positive 
bands of nitrogen, though there are some differences 
in the wave-lengths. It may be considered that the 
experimental conditions above described are very cIob© 
to those in the aurora with respect to pressure, tem¬ 
perature, as well as the conditions of weak excitation, 
and as a consequence of the Franok-Condon principle 
there will result fair concentrations of the excited 
nitrogen molecules in the vibrational levels correspond¬ 
ing to the quantum numbers v' = (-11), 7 and 6 in 
the R(*re) state. Therefore it is expected that in the 
infra-red region the bands due to the transitions 
(7—>6) and (6—>5) will be emitted intensely, and these 
two bands will be identified with the bands which 
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Prof. Vegard has reported and nicely interpreted 
(n, > Hg~7—-^7). 

The detailed description of the experimental results 
will be published shortly elsewhere. 

H. Hamada. 

Physical Institute, 

Sendai, Japan, 

May 13. 

1 Nature, 129, 408, March 20, 1932, 


Liquid Carbon Dioxide in the Depths of the Ocean 

A paragraph in Nature of April 23, p. 607, refers 
to a paper in which tho Russian geologist W. Vernad¬ 
sky states that carbon dioxide is in a stable liquid 
state in tho depths of the ocean. Ho assumes that 
this may be the reason why there are no appreci¬ 
able amounts of plankton below about two hundred 
metres. It must be remarked that tho carbon dioxide 
is physically dissolved in the sea water, therefore the 
laws of gases do not apply. The pressure would only 
be of importance if springs of carbon dioxide exist on 
tho bottom of tho deep sea ; in this ease tho carbon 
dioxide would issue as a liquid but quickly be dis¬ 
solved by the water. According to the results of the 
Meteor expedition, it seems highly improbable that 
such sources of carbon dioxide are present in the 
ocean—at least, in tho Atlantic. 

However, tho pressure causes an effect on the car¬ 
bonic acid. The dissociation of this acid rather in¬ 
creases with the greater depths. The deep water is 
more acid than the shallower, provided the oarbon 
dioxide content is the same. 1 

Concerning Vernadsky’s conclusions, it may be men¬ 
tioned that Hentschel ■ found considerable amounts 
of phytoplankton down to several thousand metres. 
Further, that thp oxygen in the bladder of deep-sea 
fishes may be the result of a decomposition of liquid 
carbon dioxide seems quite impossible in view of the 
energy needed for this reaction. 

H. Wattenberg. 

Institut f. Meereskunde, 

Berlin, May 28. 

1 Cf. K. Buch, H. W, Harvey. II. Wattenberg, and St. Gripenberst, 
“ The CO, My stem of Seawater ', Rapp, et t*roc, Verb. Cong. Intern at. 
pour Vexplor. de la Mer\ 1982. 

* her. d. " Meteor " Expedition , 2, Geft. f, Krdk. Berlin; 1927. 


Meteorite Craters 

The very interesting article by Dr. L. J. Spencer 
on “ Meteorite Craters ”, in Nature of May 28, 
suggests a possible explanation of the fact that, while 
the bedding of the surrounding country may be hori¬ 
zontal, the strata exposed in the inner walls of the 
crater usually dip radially outwards from the centre. 

The air photograph of the Cafion Diablo crater 
reproduced in the article bears a close resemblance 
to the well-known ‘ splashes * produced at the sur¬ 
faces of armour-plate by the impacts of projectiles. 
The analogy between such ‘ splashes * and those of 
drops falling into liquids was pointed out by Roberts- 
Austen in Fieldm'a Magazine of August 1899. 

It may be of interest to recall that A. M. Worthing¬ 
ton was the first to synchronise photographic records 
with the movements occurring during the ‘ splash of a 
drop *. His classical work formed the subject of a 
discourse at the Royal Institution in May 1894. 

S. W, Smith, 

Royal Mint, 

London, E.C.3, 

June 8, 
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Research Items 


British Hanging Bowls. —In Antiquity for Juno, Mr. 
T. E. Kendrick has published a study of the hanging 
bowls of bronze with special reference to their position 
in the cultural history of Britain. Hanging bowls, 
already known in Britain in La T&ne times, returned 
into fashion in the second half of the Roman period. 
An approximate date of a.d. 400 is suggested for the 
hiding of a hoard found at the Romano-British settle¬ 
ment at Irchester. The most decorative bowls are 
those fitted with escutcheons in the form of enamelled 
discs. They may be grouped under three sub-head¬ 
ings : (i.) The 1 Romanising ’ series ; (ii.) the 1 ultimate 
La T£ne ’ series; and (iii.) the ‘developed trumpet- 
pattern ’ series. In the Romanising series, the es¬ 
cutcheons show the inspiration of classical ornament 
and come down possibly to a date not later than 500 
n.c. The 1 ultimat e La Tene ’ series is the work of crafts¬ 
men who were still resolutely Celtic, and had no sym¬ 
pathy with Roman and contemporary continental 
design. They represent the continuation of the native 
enamel work of the north. The Barlaston bowl and 
the Northumberland escutcheons, which belong to this 
class, cannot be later than a.d. 300. The contrast 
with class iii., the ‘devoloped trumpet-pattern ’ series, 
is very striking. Here the work is primarily concerned 
with the modifications of the late Roman pelta 
trumpet-patterns, which are transformed with all the 
grace of the British artist. These decorative designs 
later became the stock-in-trade of the illuminator ; 
and it is suggested that they are not the renaissance 
of an ancient Celtic art, but an independent Celtic 
experiment which develoj>ed a borrowing from late 
Roman art. Although the bowls are for the most part 
found in Saxon graves, they were loot; and the Saxons 
probably contributed nothing to their manufacture. 

Palaeolithic Art in the Grotte dTsturltz.— M. le 
Comte R<5m6 de Saint-Perier has described (IS Anthro¬ 
pologies 42, Nos. 1-2) two remarkable examples 
of palaeolithic art which have been discovered in 
the course of excavating the inner chamber of the 
Grotte dTsturitz (Basses Pyr6n6es). They are derived 
from a lower Magdalenian stratum without harpoons, 
above which are, possibly, two Magdalenian strata 
in which harpoons appear. One of the objects is a 
sculptured bear in limestone, 51 mm. high by 20 mm. 
thick. Great care has been given to the proportions 
of the figure. The limbs have been broken off by 
an ancient fracture almost level with the body. The 
sculpture is charming in its correct representation of 
the characteristic modelling, attitude, and expression 
of what is clearly Utms arctos and not Urdus spelcBus, 
The second object is of bone, 120 mm. by 20 mm. by 
2 mm. thick. The ends are broken off. It is engraved 
on both sides. On one side is a bison of fierce aspect, 
realistically engraved to show the distribution of the 
hair. Two harpoons or barbed javelins are in its 
Hank, and two columns of hot breath issue from its 
nostrils as it follows another bison, of which the hind¬ 
quarters have just survived the fracture. On the 
other side, two crudely engraved human figures, male 
and female, appear, which in their relation one to 
another are unique in palaeolithic art. The woman, 
Whose head is broken off, is fat but not enceinte. 
Hair is Shown freely distributed over the abdomen, 
thighs, and the one breast visible. Bangles encircle 
one ankle; a barbed javelin head appears on the right 
thigh; and the arms are raised as it in prayer. The 
man, of whom half remains, is in the same attitude 
with arms upraised and face looking up towards the 
woman above his head. He wears necklaces and 
bracelets. 
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Identical Twins reared Together.—The studies of 
Dr. H. H. Newman on twins reared apart (see Nature, 
May 7, p. 692) are to some extent supplemented by 
Mr. Harold D. Carter’s account ( J. Heredity, vol. 23, 
No. 2) of identical twins reared together. In Case 1 — 
boys of fourteen years of age—one of them reads 
more and appears somewhat brighter ; but it is not 
clear whether he is brighter because he reads more, or 
reads more because he is brighter. The Siamese twin 
girls aged fourteen years studied by Dr. Helen Koch 
were found to differ distinctly in intellect and achieve¬ 
ment, but the differences are less than in most twins. 
Such differences are regarded as innate and not 
environmentally produced. In Case 3 (brothers of 
sixty years) the twins wore inoro unlike than in Case 2 
(sisters of thirty-eight years), although tho similarities 
of environment were greater in the former case. In 
Case 2, the difference in ability was in favour Of the 
twin with Joss favourable environment, again sug¬ 
gesting that a difference in mental endowment was 
determined internally rather than externally. In all 
these cases the twins were extremely alike, often mis¬ 
taken for each other, and their finger patterns almost 
or quite identical. 

Control of Leather-Jackets.—Among other articles 
of practical value and interest in tho sixth issue of the 
Journal of the Board of Greenkeeping Research is 
one by R. B. Dawson, which deals with the question 
of the control of leather-jackets, the larvae of Tipula 
paludosa or daddy-long-legs, which may be very 
destructive on golfing turf. The subject is introduced 
by an account of the life-history and habits of the 
insect, knowledge of which is essential if suitable 
control methods are to he found. For small, level 
areas, the practice of spreading tarpaulins or rubber 
mat/H overnight on grass which has been soaked with 
water often proves successful, as the larvie collect at 
the surface. For larger areas, applications of a chemi¬ 
cal larvicide is more practicable, and a 64 per cent 
emulsion of orthodichlorobenzene is specially recom¬ 
mended. This has proved a thoroughly trustworthy 
method of control, and only temporarily discolours 
the grass. Full instructions for making and using 
this emulsion are supplied, the cost of the treatment 
being 8s.-12*. per 500 sq. yards. Other methods in¬ 
volving the use of materials such as naphthalene, paris 
green, ammonia solutions, etc., may also be effective 
in controlling the pest, but they are less unreservedly 
recommended, as they are apt to be unreliable, and in 
some cases have poisonous properties. 

Characteristics of Home-grown Timbers.—With the 
introduction of research into the mechanical and 
physical properties of timbers, it has been necessary 
not only to standardise the meaning and application 
of technical terms and the methods to be followed in 
the tests, but also to compile and publish the results 
in rather complicated tabular statements. In order 
to place this information in a form more readily 
accessible to those who wish to have a general com¬ 
parison of our home-grown timbers in their relative 
strengths as devoloped in various types of construc¬ 
tion and manufacture, the Forest Products Laboratory 
has issued Bulletin No. 12, entitled “ Some Char¬ 
acteristics of Home-grown Timbers" (pp. v +11 +9 
plates. London: H.M. Stationery Office, 1931. 2#. 
net). The publication deals with the characteristics 
of eight home-grown hardwoods and five softwoods; 
oak, ash, beech, common elm, Dutch elm, wych elm, 
chestnut, and poplar (P. serotina ); Corsican pine, 
Douglas fir, European larch, Scots pine, and silver 




28 


NATURE 


[July 2 , 1932 


fir. The strength properties of the species are com¬ 
pared by means of diagrams in which the height of a 
column denotes the degree of the property attained 
by the particular timber, as compared with the same 
property in home-grown oak ; these diagrams are 
explained by notes, which give not only the applica¬ 
tions of the various strengths and other properties 
depicted, but should also afford considerable assistance 
in the selection of timber for a given purpose. Besides 
the general comparisons above mentioned, there are 
graphs which show the influence of the specific gravity 
of a timber upon its relative strength, as well as dia¬ 
grams indicating the relative shrinkages which take 
place in the timbers. Theso last are of particular 
interest in the case of woods for panelling, flooring, 
patterns, and other uses where shrinkage and the 
* working ’ of the timber with change in atmospheric 
humidity are of considerable importance. 

Earthquakes, Fisheries, and Flower Fall.—Prof. T. 
Torada has shown that there exists a curious relation 
between the numbers of earthquakes in the Tdu penin¬ 
sula an<l the numbers of fishes caught near the northern 
end of Sagami Bay (Proc. Imp. Acad. Tokyo , vol. 8, 
pp. 83-86; 1932). During the spring of 1930, swarms 
of earthquakes occurred in the neighbourhood of Ito 
on the east coast of the peninsula (Nature, vol. 126, 
pp. 326, 971). It was found that the opochs of 
abundant catches of horse mackerel (Caranx) at tho 
Sigodora fishing ground coincided very nearly with 
those of the earthquakes. This result led Prof. Torada 
to compare tho numbers of fishes caught in the six 
years 1924-29 with tho numbers of felt and unfelt 
earthquakes in and near the Tdu peninsula. For tho 
year 1928, the parallelism of the two curves was very 
oloso. though in other years it was loss conspicuous. 
During 1928, the curve representing the numbers of 
immature tunny ( Thynnus) caught shows a remark¬ 
able similarity with the liorso mackerel and earth¬ 
quake curves. In another paper (Bull. Karthq. Ves, 
Inat.y vol. 10, pp. 29-35; 1932) Prof. Torada points 
out that, though tho daily numbers fluctuate, the time- 
distribution curve of the Ito earthquakes resembles on 
the whole the probability curve, and he shows that the 
daily number of falls of camelia flowers follows a 
similar statistical distribution. 

Meteorology of the North and South Atlantic.— 
Continental meteorologists hftve in the past played an 
important part in the collection of information about 
the weather over the Atlantic. The long series of 
daily synoptic weather maps for Europe and the At¬ 
lantic prepared by the Danish and German Admiral¬ 
ties before the War were for many years without 
rival for completeness, and have been of constant 
assistance to the forecasting staff of the Meteorological 
Office, Air Ministry, in the study of large scale air 
movements and their effect upon British weather. 
The last section of a new contribution, of a more 
statistical nature but dealing with an almost equally 
large area- namely, the North and South Atlantic— 
has just been received. It has been compiled under 
tho direction of Prof. E. Van Everdingen, the director 
of the Dutch Meteorological Service, and summarises 
about seven million observations of oceanic current, 
wind, barometric pressure, temperature, and cloud, 
covering the three months September, October, and 
November for the years 1870-1925, the other quarters 
having already been dealt with. It takes the form 
of a series of large charts with explanatory matter 
and tables (Pub. No, HO, Koninkhjk Nederlandseh 
Meteorologisch Institut), It is scarcely necessary to 
say that such a compilation is of immense value to 
those engaged in a study of world weather, and that it 
Will be a mine of information for future compilers of 
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climatological handbooks and treatises. It includes 
detailed studies of the more important disturbances 
which are of danger to navigators of the Atlantic, such 
as the cyclonic depressions of the North Atlantic, 
the West Indian hurricanes, and the ‘ tornadoes ’ or 
storm squalls of the West African coasts. These 
last, it should bo mentioned, differ greatly from the 
American tornadoes, which are much more violent, 
but fortunately also individually affect muoh smaller 
areas and are in tho main land phenomena outside the 
scope of this work. Assistance in the supply of data 
has been given by the French, Gorman, and English 
meteorological services ; this is therefore the con¬ 
cluding section of a groat international undertaking. 

Vacuum Distillation.—In a paper on vacuum tech¬ 
nique ( J. Franklin Inst., Feb. 1932), Dr. K. Hickman 
of tho Kodak Research Laboratories has directed 
attention to tho serious errors which may occur in the 
measurement of tho saturation vapour pressure of 
liquids when that pressure is of tho order of a milli¬ 
metre of mercury. Unless the vapour pressure is 
measured close to tho thermometer which gives the 
temperature, the correction for tho drop of pressure 
from thormometer to manometer becomes of the 
order of the pressure to be measured. Dr. Hickman 
enlarges the head of the rectifying column, places the 
thermometer in the enlargement, and either measures 
the pressure there directly or by the aid of a column 
of the condensed liquid in a U-tube between tho 
enlargement and tho manometer. With this arrange¬ 
ment, he finds that the relation between log (pressure) 
and the reciprocal of the absolute temperature con¬ 
tinues to be linear down to very low pressures. 

Spectrum of Lithium Hydride.—A further analysis 
of this spectrum, which is one of considerable com¬ 
plexity, is given by G. Nakamura and T. Shidei in 
the Japanese Journal of Physics (7, p. 33). In their 
previous work, a large number of faint lines wore not 
classified ; in the present investigation, it has been 
found possible to include many of these in a band 
system which is attributed to the hydride (Li 6 H) 
of the lighter and rarer lithium atom, but the very 
curious feature emerges that the relative intensities 
of the lines associated with Li 6 and Li 7 respectively 
vary with the conditions under which the spectrum is 
taken. This is in accord with Dempster’s work on 
lithium with the mass-spectrograph, but not with that 
of Bainbridge. This spectrum has the further point 
of interest that it arises from two of the lightest atoms, 
so that it is not impossible that it may serve to check 
a quite full quantum theory of their combination ; 
the theory of the normal state of the molecule has 
already been developed in some detail by Hutehisson 
and Muskat in tho first May number of the Physical 
Review. 

The Electron Microscope.—It has been known for 
many years that a divergent pencil of electrons can 
be refocused by a magnetic field. More recent in¬ 
vestigations, which are summarised by E. Briiche and 
H. Johannson in Die Natururissenschaften (May 20), 
have shown that an electric field can act similarly, 
and, in fact, that a complete system of electron-optics 
exists, with reflecting and refracting surfaces in the 
ordinary sense replaced by regions of field acting upon 
moving electrons. Briiche has demonstrated the ae- 

ing through ‘ electron-lenses ^ in gas at low pressure. 
In this article an account is also given of an electron* 
microscope which is likely to be oi use technically; it 
is constructed much on the principle of an ordinary 
microscope, but with electron lenses, and shows a 
much enlarged image of a small electron -emitting 
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surface by the fluorescence of the points of impact of 
electrons which have passed through the 4 microscope ’ 
on to a scroen. The whole arrangement is like a small 
optical bench set up in a vacuum vessel. Two ex¬ 
amples of its application are given: the first-, a 150- 
fola enlargement of a badly coated oxide cathode, 
showing clearly the patchy nature of the active surface, 
which could not have been inferred with such cer¬ 
tainty from an ordinary optical study; and, secondly, 
a set of enlargements ( x 65) showing the migration 
and final disappearance of the active centres on an 
overheated coated cathode. It would appear to be 
possible in principle, although scarcely in practice, to 
obtain pictures of the electron-emitting areas on the 
surface of the sun from experiments on the streams of 
charged purticlos which produce the aurora. 

The Wassermann Test—Many variations of the 
Wassermann test have been described, with the view 
of increasing its sensitiveness and rendering it inoro 
specific, thus eliminating tho doubtful reactions, which 
arc of no value to the clinician. K. J. Wyler has 
recently described an improvement in his routine test, 
by which more accurate results can be obtained 
(Reports on Public Health and Medical Subjects, 
No. 67. London : H.M. Stationery Office, 1932. 
4 d. net). In the test, the suspected serum, previously 
heated to 56 iJ for 30 min. to inactivate complement, 
is mixed with complement (guinea-pig’s serum) and 
antigen (alcoholic human heart extract, 3 parts, with 


2 parts of a 1 per cent alooholic solution of cholesterol) 
and incubated at room temperature for 30 min. and 
then at 37° for 30 min. A standardised suspension of 
sheep’s rod blood cells sensitised with at least six doses 
of lunmolytic immune body is then added ; haemolysis 
occurs quickly when the suspected serum does not 
come from a case of syphilis, but is absent or in¬ 
complete when the patient has suffered from syphilis 
w hich has not boon completely cured—in other words, 
the Wassermann test is positive. In all tests, control 
tubes are put up containing serum and complement 
but no antigen : lysis of the sensitised red cells 
should be quick and complete, when added at the 
end of the preliminary incubation, in the presence of 
three minimal haemolytic doses of complement. The 
variat ions in the method concern the amounts of com¬ 
plement, antigen, or serum added and the typo of 
antigen used. The author has found that, the greatest 
sensitiveness is attained when the amount of Herum is 
increased from three up to five times that normally 
used, whilst variations in the quantities of the other 
reagents gave less satisfactory results. 20 per cent 
of sera which were negative or doubtful by tho routine 
test gave a definite positive response with the new 
method. In non-syphilitic sera, there were no false 
positives and only 2-6 per rent were doubtful : with 
the ordinary tost, 9*3 per cent were doubtful. The 
new method is also more sensitive than the flocculation 
or Sigma test, which itself is more sensitive than the 
routine Wassermann tost. 


Astronomical Topics 


Two New Comets.—A telegram from the l.A.U. 
Bureau, Copenhagen, announces the discovery of a 
new comet by Mr. Newman, who gave the following 
position for 1932 0: 

U.T. R.A. N. Duel. 

June 20<1 4*’ 49-4™ 15 h 37™ 16 s 7° 56' 

Doily motion, - 2 m 8®, +44': Magnitude, 13-0 


From observations on Juno 1, 7, and 20, Whipple 
and Cuningham have determined the following 
elements ; 


T^m2 Sept. 27 U.T. 

« w 73° 5Cr \ 

12 — 244 50 11932 0 
t= 76 50 ) 

9 ^ 1*57 

The following ophemeris is for 0 h U.T. t 


June 30 
July 4 
8 


B.A. (1982 0). 
15* 20® 
13 

16 8 


Decl. (1932-0). 
4-14° 0' 
16 10 
18 10 


Tlie following observations have been made by 
Dr. W. H. Steavenson with his reflector at West 
Norwood. Equinox 1932-0: 


June 21* 23* 9*7» 
22 23 9*5 

25 0 19*3 


K.A. 


Deel. 


lea 34“ 31« + 9° 4'42-6" 

15 32 10-2 + 9 43 48 0 
15 28 20-5 +10 51 16-0 


The B.D. position of the comparison star, B.D, + 9 s - 
3075, was used. The comet preceded it by 1*0®, and 
wfcs 7' 19‘1 # north of it. The diameter was 1', and 
there was a nearly stellar nucleus of magnitude 12, 
The approximate daily motion indicated is about 
-1* 41 #, + 38\ The comet is well placed for 
observation. 

A Reuter’s telegram from Wellington, New Zealand, 
announced the discovery of a comet of the 10th 
—— ^ Zealand Government Astro¬ 


nomer; the message whs dated June 23, but tho 
discovery was presumably on June 22 by U.T. 

K.A, 0* 15 m decreasing. 

S. Dec-1. 84" 36' decreasing. 

This makes tho seventh comet ary discovery of the 
year, including the van Biesbrooek object of March 6, 
which was not soon again. Two of tho seven (Grigg- 
Skjellorup and Kopff) were the returns of periodic 
comets ; the others appear to be new comets. 

The Coming Total Solar Eclipse.—An article by Dr. 
A. V. Douglas (./. Hoy. A Hi. Soc. Canada, May-dune) 
gives information about the arrangement of parties 
to observe this eclipse, and suggests how amateurs can 
help. Observations of the exact limits of the path of 
totality are suggested ; this was satisfactorily oarriod 
out in the eclipse of January 1925 ; also observations 
of tho shadow-bands, of the fall of temperature, and 
of the degree of illumination during totality (by seeing 
at what distance small type can bo read). It is also 
suggested that wireless experts may study tho effect 
of the eclipse on radio-transmission. Dr. Douglas 
gives a list of coming totalities; but, curiously, as in 
several lists, tho favourable eclipse in Norway on 
July 9, 1945, is omitted ; this is a return of the Brit# 
ish eclipse of 1927, but with a higher sun and longer 
totality. Prof. C. A. Chant, in the same journal, gives 
details of the location of the various parties of ob¬ 
servers. Dr. J. Jackson and Mr. C, R. Davidson from 
Greenwich, with Dr. Knox Shaw, are going to Parent, 
north of the St. Lawrenoe ; Prof. F. J, M. Stratton 
to Magog, on the south side of the River ; Profs. 
A. Fowlor and H. Dingle will observe from McGill 
University, near the edge of the belt of totality. A 
party from the Royal Astronomical Sooiety will go 
to a station in Maine. Nearly all the great American 
observatories are sanding parties, and others are 
going from Japan and Pulkovo. (liven fine weather, 
it should be one of the best observed eclipses on 
record. A map of the portion of the track from the 
St, Lawrence to the Atlantic is given in the B.A.A. 
Handbook for 1932, 
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New Methods of Research in Aeronautics 


^PHE twentieth Wilbur Wright memorial lecture, 
delivered before the Royal Aeronautical Society 
by Mr. H. E. Wimperis, on May 26, under the above 
title, is of twofold interest to scientific readers. It 
gives an account of the work now in progress in 
aeronautical research. It also includes a more abstract 
discussion upon the aims of aeronautical research in 
Great Britain, the difficulties that confront it—not the 
least of which are those of finance—and the methods 
by which it is hoped they will be overcome. 

Mr. Wimpetis began by commending the methods 
of the Wright brothers as being the soundest in 
scientific research. They ‘made thousands of tests 
. . . and tabulated thousands of readings ”, Few 
porsons actually engaged in research will quarrel with 
that commendation. The paper then describes the 
organisation of aeronautical research in Britain, and 
pays tribute equally to the progress made by the 
scientific workers and to the aircraft industry’s 
ability in utilising information so obtained. Mr. 
Wimperis scarcely gives full credit to Britain for 
its relative contribution to the world’s aeronautical 
knowledge ; in fact, ho more than once apologises for 
the inadequacy of the equipment, both in use and 
proposed. It is hoped to be able to use this limited 
amount of apparatus for the unhindered solution of 
various problems, by skilful adaptation, and extending 
results bo obtained upon a basis of mathematical and 
sical reasoning. 

ho new British compressed air tunnel will be able 
to obtain a Reynolds number 1-93 times that of the 
only other one in existence in the U.S.A.,'by working 
at an air pressure of 25 atmospheres. The solution 
of many of the problems met in the course of the 
development of this apparatus has been very materi¬ 
ally helped by the full and free communication of 
all available information from the National Advisory 
Committeo for Aeronautics in America. Incidentally, 
the policy of delaying the building of this tunnel until 
the U.S.A. Committee had fully explored theirs has 
been fully justified, and the truly international aspect 
of scientific research, when unhampered by political 
affairs, is emphasised. 

The large wind channel to be erected at the Royul 
Aircraft Establishment at Famborough is to be only 
24 ft. diameter* against the 60 ft. x 30 ft. cross section 
of a similar one in America, and will use 2000 h.p. 
for air propulsion, as compared with 6500 h.p. in the 
large American tunnel. It will thus be cheaper both 
in first cost and running expenses. A 24-ft. tunnel 
can be used to investigate all problems that must 
inevitably be so done, that is, those incapable of being 
attacked by direct full scale experiments during flight. 
These ore all connected with the central part of an 
aeroplane* principally the cooling of engines, resistance 
of the body and its parasitic parts, and the investiga¬ 
tion of airscrews. Problems upon the behaviour of 
the actual wing structure can be, and have been, 


successfully measured in full scale flight on a special 
Pamall research monoplane, and such results oan be 
added to those found in the tunnel for the more com¬ 
plex parts around the body. 

A vertical wind tunnel for the investigation of 
spinning is also described. The air in this moves up¬ 
wards, so that the spinning model, while falling relative 
to the air, is actually kept in the plane of observation 
and measurement by the operator. These experi¬ 
ments raise extremely complex problems upon the 
validity of transferring results from models of one size 
to another, or comparing results at different speeds, 
because of differences in mass, moments of inertia 
about various axes, etc. The effect of the sudden 
movement of control surfaces is reproducer! by a 
delay action mechanism incorporated in the model. 

The visual examination of air flow has obvious uses 
in aeronautical research. This is accomplished by the 
introduction of smoke from titanium tetrachloride for 
slower speeds. For higher speeds, shadowgraphs are 
taken from air heated by passing it across an elec¬ 
trically heated wire and viowing tho model in its 
wake, either stroboscopioally or photographically. 
When conditions aro analogous, water can be used, 
and the motion examined eithor by watching illumin¬ 
ated oil bubbles or by focusing a microscope upon 
* objects ’ in the water. 

Experiments upon tho suppression of noiso are of 
interest not only for themselves, but also for the neces¬ 
sary development of the technique of the measurement 
of noise in ‘ decibels ’. Considerable progross has been 
mado in the insulating of the interior of an aircraft 
cabin from noise, but not so much upon the suppression 
of the noises at the source. 

An ambitious programme of work on flying boat 
hulls and floats is outlined for the new tank at the 
R.A.E., Famborough. Although the size of the tank 
is being limited, it is hoped to investigate all that is 
necessary by examining the behaviour of the model 
during tne inevitable acceleration and deceleration in 
each run. It so happens that these are the two periods 
of greatest interest to designers* os the only parts of 
a seaplane’s normal travelling life on the water are 
spent in either of these operations. Here again there 
will be considerable mathematical difficulties con¬ 
cerned with problems of moss, acceleration, and 
dynamical similarity. 

The address concludes with a tribute to all those 
who have been ooncemed with the work of producing 
and handling machines for the Schneider contest. 
Mr. Wimperis expresses his satisfaction that these 
competitions have now automatically ceased, as the 
risk to the flying personnel was out of all propor¬ 
tion to the value of any results likely to be obtained 
from the mere further increase of flying speed alone. 
Nevertheless, the value of the technical progress that 
has been made in this respect is not to be under¬ 
estimated. 



Early Maya Culture in Northern Yucatan 41 


if only on account of its size, is one of the 
^ most important centres of culture in the Maya 
area of Central America. If, and when, its ruins 
are excavated, it is not improbable that it may 
prove crucial in the solution of a number of obscure 


* A Preliminary Study of the Ruins of CobA, quintan* Boo, 
Mexico. By J. Eric Thompson, Harry B. D, Pollock, and Jean Chariot. 
(Publication 424.) Pp. vii+218 + 18 plates. (Washington, D.C.: 
Carnegie Institution, 1982.) 
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problems connected with early Maya colonisation in 
northern Yucatan. Since its ruins were discovered 
in 1926 by Dr. T. W. Gann—it was not then known 
that it had been visited by Teobert Malar in 1831 
five further expeditions of the Carnegie Institu ion 
have been engaged in exploration and survey work 
on the site. 

Cob&, which is situated in the Mexican province of 
Quintana Boo in the north of the Yucatan Peninsula, 
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about 100 miles east of the ancient Maya city of 
Chichen ItzA, and has the largest assemblage of 
buildings, with the exception of Tikal, in the Maya 
area, is one of the few sites of which the ancient name 
is still known to present-day Indians. Vestiges of 
ancient cult and ritual still linger on before its stelae ; 
while the deities of Cob & are venerated in bee-keeping 
and first-fruit ceremonies in distant villages, whore 
the inhabitants assuredly have no knowledge of the 
present-day ruins of Cuba, 

The site of Cob& was especially favourable for Maya 
colonisation, owing to the propinquity of an ample 
supply of surface water in a chain of lakes, and a 
plentiful rainfall, which fostered the growth of vegeta¬ 
tion and the pursuit of agriculture. 

Tho area which has been mapped tip to the present 
covers 9 km. from north to south and 5 km. from east 
to west. 

To the south the ground is still unexplored, and 
more ruins may yet bo found there. Of the surveyed 
area, the northern part is literally covered by ruins. 
Between the main groups of Cobd and Nohooh Mul 
there is an almost unbroken succession of mounds, 
culminating in a group of considerable importance 
associated with Nohocfi Mul. The shores of Lakes 
Coba, Macanxoc, and Sacakal are surrounded by 
mounds which, excluding those of the last-named 
lake, form one great site, 3 5 km. by 2 km.— certainly 
one of the largest in tho Maya area. 

One of the most striking features of Cobd is tho net¬ 
work of artificially constructed raised roads connecting 
the various groups about the lakes and running oft 
in all directions to distant sites. One of these leads 
to Yaxund, a distance of 100 km., terminating only 
20 km. from Chichen Itzd. These roads are raised 
above ground-level and, for the most part, run per¬ 
fectly straight. They are built of vertical slabs of 
roughly dressed stone, with an inside fill of large stone, 
covered with smaller stone. A fine plaster surface 
has now weathered away. 

Broadly speaking, the ruins of the Cobd district fall 
into two classes of construction, a superior and an 
inferior, which, while not differing radically, exhibit 
certain variations in quality of workmanship and 
design. A preponderance of the buildings shows a 
closely connected court type of assemblage with a 
fixed scheme of orientated groups, The Macanxoc 


groups, however, abandon the orientation. Such 
compact assemblage finds its most common expres¬ 
sion in the Peten region of Guatemala at Tikal, 
Nahum, and similar sites; while Uaxactun shows a 
tendency to separate groups, though still with an 
ordorly scheme of arrangement of buildings, definitely 
related to one another. Notwithstanding tho diffi¬ 
culty of drawing parallels between Cobd and other 
areas, there are certain distinctly marked affinities 
with the ‘ Old Empire ’ centres to the south, which is 
borne out by the analysis of the art of Macanxoc, for 
which Mr. Jean Chariot has been responsible. At the 
same time, there is sufficient evidence of independence 
in development, especially in the unique character of 
the complicated system of artificially made roads, to 
suggest a long period of growth locally, and even 
possibly several occupations. 

At one time or another, no less than fifty monuments 
have been discovered at Cobd,. Of these, twenty-four 
are carved, twent y-three being stelae and one an 
altar. The stelae at Cobd and Macanxoc are placed in 
‘ shrines ’•—stone structures consisting of a platform 
with back walls and short projecting side walls. 
Structures of this type havo not been reported from 
any other Mayan site>. It is possible that they wore 
roofed over with thatch. 

Some of the stelie are dated in the Maya notation. 
Of these, the earliest is of somo importance in its bear¬ 
ing on the spread of Maya colonisation into northern 
Yucatan. Hitherto it has been held, on the authority 
of a statement in the Book of Chilam Balara, that 
Chichen Itzd marks the first Maya intrusion into the 
aroa. This is dated at an equivalent in the Christian 
system of a.p. 452 ; but a dated monument at Coba 
gives a date equivalent to a.d. 353, making this site 
at least a hundred years earlier ; while the evidence 
of the development of style in architecture and art 
suggests that the original settlement was considerably 
older. A series of dates is now known from the three 
cities of Tuluum, Ichpaatun, and Coba, ranging from 
A.n. 314 to 353, which points to a movement along 
the east coast of Yucatan, of which the terminal 
was Cobd, and the place from which it originated in 
the 4 Old Empire ’ area of Peten, possibly at Naranjo, 
though on the evidence of affinities in art, Mr, J. 
Chariot thinks it possible that the site of origin may 
still await discovery. 


Sunspots, Planets, and Weather 


/'ANE of the most interesting problems of metoorology 
v ' is the relation between sunspots and terrestrial 
weather. In most parts of tho world, including the 
British Isles, the relation is too oomplex to be readily 
demonstrable, and the number of unknown factors 
too great for it to be of use in forecasting, but in a few 
areas, for one reason or another, the control by sun¬ 
spots becomes dominant. Mr, Inigo Jones, Director 
of the Bureau of Seasonal Forecasting in Queensland, 
believes that Australia is one of these areas under 
solar control, and in a recent presidential address to 
the Queensland Astronomical Society* he quotes a 
number of examples. 

Mr, Inigo Jones carries the problem a stage further, 
however, seeking beyond sunspots for their causes. 
The sunspot cycle, striking as it is, is not perfectly 
regular, and the dates of maxima and minima cannot 
he forecast exactly. He believes that this cycle is 
caused by the movements of the planets; it is 
dominated by Jupiter, which has a periodicity of 
11‘83 years, but irregularities are caused by Saturn 
and to a lees extent by Uranus and Neptune, and these 
introduce additional cycles which reduce the average 

* ‘VSsawial Fwwaittag." Brisbane, 1921. 
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length to ill years. Hence he seeks for the explana¬ 
tion of abnormal weather not only in the sunspots 
themselves but also in the conjunctions of the planets. 
Especially important is the conjunction of all four, 
which occurs at intervals of 164 years and is often 
associated with world-wide climatic disturbance and 
severe famines. 

The way in which sunspots operate is still a mystery, 
but there are many indications that the greatest effects 
take place high in the atmosphere, in the ozone layer, 
the conducting layers, and the aurora) zone, and the 
surface effects may be of a secondary nature only. 
Mr, Inigo Jones describes a possible mechanism as 
follows : “ Cyclones to which our heaviest rains are 
attributable are caused by discontinuities between air 
masses having different temperature and moisture 
contents, and it is clear that any upper air changes 
must accelerate such differences, and further, the fact 
that sunspots by their emanations disturb the upper 
air and so suddenly intensify these differences, shows 
easily how it is that the effect is produced, and at 
the Initiatory or terminal stage of each sunspot's 
visibility More prolonged effects may take place 
through the action of ozone, and investigations which 
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are now being made into the relations between solar 
radiation and ozone should throw a groat deal of light 
on the effect of sunspots on weather. 

The problem is complicated by terrestrial effects, 
such as the lag in changes of world temperature caused 
by the masses of polar ice and by the movements of 
powerful ocean currents, or the disturbing effects of 
great volcanic eruptions. All these factors will need 
to bo taken into account before long-range forecasts 
can attain a really effective precision, but Mr. Inigo 
Jones gives a number of examples to support his view 
that in Australia at least the major control of weather 
is exerted by the sun. 

Canned Fruit and Vegetables 

rpH E processes that made the preservation of fruit 
-L and vegetables possible wore discovered in 
Franco more than a century ago, but although numer¬ 
ous canning factories have been in operation in several 
European countries, America, and parts of the British 
Empire, it is only during the last ten years that any 
have been built in England. However, 53 such fac¬ 
tories were in operation in this country by 1931. 

The quantity of canned fruit importod into England 
has shown on enormous increase in recent years. Tn 
view of this greater demand, the homo industry has 
every prospect of success, provided the grower will 
produce the right type of fruit and vegetable. To 
meet this need, the Ministry of Agriculture has 
published an illustrated bulletin (No. 45) ontitled 
" Fruit and Vegetable Production for Commercial 
Canning ” (London : H.M. Stationery Office, Is. 3d.). 

Plums are by far the most important tree fruit for 
canning purposes, the use of cherries being somewhat 
restricted owing to tho tendency of the juice to act 
on the metal container and the difficulty of finding 
a suitable variety. As regards tho commonly grown 
soft fruits, the majority may be successfully canned 
if firm, clean fruit is selected. Up to the present, 
peas are the only vegetable that has been canned in 
any quantity, but the possibilities of extending the 
industry to include other vegetables are indicated. 

Production for the cannery is an entirely different 
proposition from production for the fresh market, and 
it is essential that the grower should recognise this 
from the start. On the whole, it would seem most 
suited to largo - scale producers with mechanical 
methods of cultivation, as regular, standardised con¬ 
signments are required and costs must be kept as low 
as possible. From the long experience obtained in 
other countries, the desirability of contract growing 
is indicated. Various methods of this system are 
discussed, but it is evident that special arrangements 
will need to be worked out to meet the particular re¬ 
quirements of the different crops. Some suoh methods 
should, however, do much to promote the development 
of tho industry and give confidence to the growers. 


Standardised Preparations of 
Vitamins A and D 

W E are glad to note that British manufacturers 
have taken full advantage of the recent striking 
advances in our knowledge of the fat-soluble vitamins 
A and D and have now available for general clinical 
use standardised preparations of these highly import¬ 
ant substances. The isolation of calciferol (vitamin D) 
by Dr. Bourdillon and his collaborators has been 
followed in a remarkably short space of time by its 
preparation on a commercial basis by British Drug 
Houses, Ltd., who are to be congratulated on the 
rapidity with which they have translated a delicate 
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laboratory process to a works’ scale. This firm now 
supplies, under the name of Radiostol Solution and 
Radiostol Pellets, pure crystalline vitamin D. The 
solution, tho activity of which is such that one fluid 
ounce is equivalent to fifty fluid ounces of cod-liver 
oil, is a tasteless preparation of the pure vitamin in 
oil, while the pellets contain it incorporated in cocoa 
butter, one pellot being equivalent to a full adult dose 
of cod-liver oil. 

Another physiologically standardised vitamin D 
product, sold under the brand name of Ostelin, 
emanates from the Glaxo Laboratories (Joseph Nathan 
and Co., Ltd.). This preparation, which was originally 
manufactured in 1924 from cod-liver oil but is now 
prepared by the carefully controlled irradiation of 
ergosterol, is also supplied in both liquid and tablet 
forms. Ostelin liquid, which is standardised to con¬ 
tain 5000 international units of vitamin D per c.c., is 
tasteless and miscible with water, and con therefore 
be dispensed in pharmaceutical mixtures. Tho tablets 
contain, in addition to 500 units of vitamin D each, 
neutral calcium glycerophosphate. 

More recently the Glaxo Laboratories have also put 
on the market, under the brand name of Adexolin, a 
mixed preparation of both vitamins A and D in pro¬ 
portions normal to cod-liver oil. Adoxolin is available 
both as liquid and capsules. The special feature of 
the liquid, a fluid oz. of which is equivalent in both 
vitamins to 20 fluid oz. of good corf-liver oil, is that 
as a result of a special process it is largely free from 
tho objectionable taste of ordinary fish-liver oil con¬ 
centrates. Tho capsules have been designed to allow 
the administration of larger quantities of the two 
vitamins than is necessary for infants. The prophy¬ 
lactic dose for adults is usually 1-3 capsules per day, 
but in cases of acute septicaemia complicated by high 
febrile conditions, so many as 24 capsules per day 
can, we are informed, be administered with highly 
favourable results. 


University and Educational Intelligence 

Birmingham. —The degree of D.So. has been 
awarded to T. L. Ibbs for various papers on thermal 
diffusion and tho form and field of force of the carbon 
dioxide molecule and allied subjects. 

London.— Mr. J. L. S. Hatton, principal of East 
London College, has been elected vice-chancellor for 
1932-33 in succession to Dr. J. Scott Lidgett, whose 
tenn of office expires on Aug. 31. Dr. W. R. Halliday, 
principal of King’s College, has been appointed deputy 
vice-chancellor for the same period in succession to 
Canon Douglas. 

Prof. D. T. Harris, since 1921 assistant professor 
in the Institute of Physiology at University College, 
has been appointed professor of physiology (London 
Hospital Medical College) as from Oct. 1. 

The title of University reader has been conferred 
on Dr. Evelyn E. Hewer, lecturer in histology at the 
London (R.F.H.) School of Medicine for Women. 

Oxford. —Among the honorary degrees conferred 
on June 22 were the following; D.So. on Sir John 
Russell, director of the Rothamsted Experimental 
Station, and Prof. Willem de Sitter, professor of 
astronomy in the University of Leyden ; D.C.L. on 
Sir Arthur Salter, recently director of the Economic 
and Finance Section of the League of Nations. 

Sir James Frazer is to deliver the Sir Basil Zaharoff 
lecture for this year. 


Tkb National University of Ireland is about tq enter 
upon its twenty-fifth year and has signalised theap- 
proach of this anniversary and “ the special signifies 
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anoe of this year* 1932, in the religious and national 
as well as international life of the Irish people ” by 
issuing a sumptuous “ National University Handbook, 
1908-1932 This volume, produced at the Sign of 
the Three Candles in Fleet 8treet, Dublin, by Colm 
O’Lochlainn, a graduate of University College, Dublin, 
deals with the whole of the academic activities of the 
University, its three constituent colleges at Dublin, 
Cork, and Galway, and the recognised national ecclesi¬ 
astical college of St. Patrick, Maynooth, the relation¬ 
ship of the University to secondary schools, and its 
social and recreative interests. It includes lists of 
publications, literary and scientific, by the teaching 
staff and othors holding higher degrees of the Uni¬ 
versity. A chapter on applied science records achieve¬ 
ments of four of its science graduates distinguished as 
research workers: Dr. E, J. Butler, director of the 
Imperial Bureau of Mycology at Kcw since 1920; 
Dr. F. D. Mumaghan, who has held high appointments 
as a mathematician in the United States ; Dr. T. A. 
McLaughlin, initiator and managing director during 
the constructive period of the Shannon Power Elec¬ 
trical Scheme ; and Dr, J. J. Drumm, an account 
of whose remarkable traction battery by Prof. A. J. 
Allmand, published in Nature of March 12, 1932, is 
reproduced in the Handbook. The development of 
work in applied science in the University has been 
fostered by the liberal system of travelling student¬ 
ships, to which the Handbook refers as having pro¬ 
vided awards far exceeding any similar facilities 
offered by other universities in the north-west of 
Europe. 

The University of London has published, in the form 
of a pamphlet entitled “ New Buildings on the Blooms¬ 
bury Site ” (18 pp. with illustrations and map), its first 
proposals for the development of this important site 
of ten acres behind the British Museum. As frontis¬ 
piece is a photograph of the model prepared by the 
architect, Mr. Charles Holden, of the proposed Uni¬ 
versity buildings as seen from Russell Square. The 
model, without detail or fenestration, gives an im¬ 
pression of a vast building, cunningly devised and 
working up to a great tower, placed centrally on the 
site ana visible from the main approaches to the new 
buildings. The tower, as the architect explains, will 
dominate the group and will serve as the main entrance 
to the buildings—the administrative building to the 
south and the library and scholastic sections to the 
north. “ The very orderly disposition of the parts ”, 
he adds, “ and the strong horizontal character of the 
whole would give to the mass a classical bias which, 
together with the rhythmical disposition of the win¬ 
dow and door openings and other essential features, 
may be relied upon to present a neighbourly front to 
the British Museum ana to the surrounding buildings, 
without the necessity of introducing a columnar treat¬ 
ment.” The nearest anatomical parallel to the plan 
is a spine with vertebra extending from the tower to 
the northern extremity facing Gordon Square, the 
administrative block and the Great Hall forming the 
head and facing Sir John Burnet’s northern extension 
of the British Museum with its classical columns, the 
Great Hall being on the Russell Square side of this 
frontage. The height of the tower is not stated, but 
it would appear to be about 200 ft.—in no sense a sky¬ 
scraper, but high enough and impressive enough to 
give character and unity to the architect’s design. 
The pamphlet includes an account of the history of 
the University, stressing appropriately its difficulties 
in. finding suitable accommodation tor its adminis¬ 
trative work; and particulars are given of some of the 
Pnrpases—-university and collegiate—for which the 
new building will be devoted. 
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Calendar of Geographical Exploration 

July 3, 1798.—The Zambezi and the Cunene 

Laconia left the Zambezi and travelled northwards 
between Lakes Nyasa and Bangweolo. He had 
previously explored the Cunene River, and thought 
that tho upper course of the Zambezi might he con¬ 
nected with the Cunene, If this were so, he hoped 
that the Portuguese might establish cross-country 
trade between Mozambique and Benguela. Lacorda 
died in October 1798, and his party returned to Tete 
in November 1799. Much new information had been 
gained, but it was soon forgotten and was not available 
when Livingstone began his travels. 

July 3, 1826.—The Arctic Coast of Canada, 1825-26 

Sir John Franklin reached the head of the Mackenzie 
delta. There his party divided into two groups. Sir J. 
Richardson loading a group eastwards and Frank¬ 
lin going west. Richardson traced 803 miles of un- 
exp loroa coast between the Mackenzie and tho Copper- 
mine Rivers, discovering and naming Franklin Bay, 
Wollaston Land, Dolphin and Union Strait, and 
Coronation Gulf. Franklin traced the coast westwards 
from the Mackenzie for 374 miles to Cape Beechey. 

July 4, 1734,--The Siberian Arctic 

Pavlov and Muraviev left Archangel to sail for the 
mouth of the Ob. The expedition formed one of 
the numerous surveys inaugurated by the Russian 
Senate, the Admiralty, and the Academy of Sciences 
in the thirties of the eighteenth century. The impetus 
towards the geographical survey of Siberia was given 
by Peter the Great, though the work was not begun 
until after his death. The boats of the 1734 expedition 
proved unsatisfactory and a second journey started in 
1736, with Malygin in place of Muraviev. Malygin 
anchored in the sound now named after him ; he and 
his companions mapped the coast of Yalinal and also 
of Byeli Gstrov. The Ob mouth and the Gulfs of Tas 
and Gy da were mapped as the result of Ovzyn’s 
voyage (1734-37), while the coast between the Yenisei 
and tho Taimyr Peninsula was explored by Minin in 
1738-40. 

July 8, 1497.—Vasco da Gama 

Vasco da Gama with four vessels left the Tagus 
River on a journey which filled in the gap of 800 
miles of unknown east African coast between the limit 
reached by Diaz in his 1487-88 voyage and the part 
known to the Arabs. After a five-thousand-mile 
ocean journey, he anchored off the west coast of South 
Africa near the Cape of Good Hope, where, in their 
eight days’ stay, tho Portuguese got into touch with 
the Hottentots. They put into Mossel Bay, and later 
passed the pillars set up by Diaz, thus entering un¬ 
known waters. Natal was passed on ChristmasDay. 
At the Quilimane River they stayed for twenty-two 
days, suffering much from the low-lying, marshy 
nature of the coast. At Mozambique they met Arab 
dhows and learned from them the nature of their 
further journey along the east coast. The monsoon 
favoured them and they reached the Indian coast on 
May 23. The return journey from India to Africa 
occupied three months, and so many of the men 
became ill and died that one ship was abandoned in 
Mombasa; but after that the conditions were favour¬ 
able and the first ship reached Lisbon in June 1499. 
Thus was inaugurated the sea route to India, which 
so profoundly affected the relations between Europe 
and Asia. Da Gama made a second voyage to India 
in 1602, and in 1624 was appointed Viceroy of Portu¬ 
guese India, but died at Cochin on Dec. 24, 1624. 





34 


NATURE 


[JtrLY 2, 1932 


July 9 , 1739 .-Cape Chelyushkin 

A Russian expedition under Lieut. Laptev left the 
mouth of the Lena, and reached Capo Thaddeus, 
76° 47' N., on Sept. 2. After wintering at the head of 
Khatanga Bay, Laptev tried to return to the Lena, 
but his vossol was nipped in the drift ice off the 
Olonok River. He and his men with infinite difficulty 
reached their former winter quarters. Thence Laptev 
and his second in command, Chelyushkin, made sledge 
journeys to survey the peninsula, and, in 1742, Chel¬ 
yushkin readied by land the northerly cape which 
now bears his name. 


Societies and Academies 

London 

Royal Society, June 23.—R. Whiddington and J. E. 
Taylor : The photographic action of slow electrons. 
The photographic action of electrons (00-300 volts) has 
been experimentally investigated in the case of 4 Im¬ 
perial Duoplex 1 films. The formula connecting the 
blackening with the electron current .producing it is 
of the same form as that known to hold in the case of 
light^hut with the constants appropriately changed. 
The ‘ inertia ’ of the film is considerably reduced by 
oiling its surface before exposure, almost certainly duo 
to fluorescence of the oil under electron impact.— 
A. Egerton and G. S. Callendar : The saturation pres¬ 
sures of steam (170° to 374° C,). The saturation 
pressures of steam up to the critical point have been 
measured by a dynamic method using the apparatus 
designed by the late Prof. H. L. Callendar for the 
determination of the total heat of steam. The prob¬ 
able accuracy of the results is 1 in 6000. Previous 
results by statical methods had agreed satisfactorily 
to 270° ( ., but departed considerably from each other 
above that temperature. The prasent results jie in 
the region between the former determinations, and 
should help in the establishment of a precise know¬ 
ledge of the thermal properties of steam. 

Dublin 

Royal Dublin Society, March 22, -Henry H. Dixon 
and T. A. Bennet-Clark : Electrical properties of oil- 
water emulsions with special reference to the structure 
of the plasma membrane (2). Previous work has 
been confirmed and extended by the use of modified 
methods and apparatus. It lias now been shown that 
the electrical behaviour of water-in-oil emulsions 
agrees with that of cells in the several particulars. 
The sensitivity of a water-in-oil emulsion is raised 
with the increase of the sodium/calcium ratio. The 
change of resistance is associated with the elongation 
in the path of the current* of the minute droplets of 
the water-phase of the emulsion, and inversion is not 
necessary oven for large changes of resistance. The 
application of the emulsion-theory of the plasma 
membrane to the results of permeability experiments 
is discussed. -Paul A, Murphy and Robert M‘Kay : 
A comparison of some European and American virus 
diseases of the potato. In a comparison of a number 
of European and American virus diseases of the potato 
undertaken some years ago, it was found that the 
latent viruses present in American 1 healthy * potatoes, 
as well as m those showing symptoms of various 
diseases, seriously interfered with the results. The 
following diseases have been found to correspond on 
the two continents: leaf-roll, aucuba mosaic, inter- 
vernal mosaic, and witch's broom, American leaf* 
rolling mosaic may have affinities with paracrinkle. 
No equivalents have been found for six other virus 
diseases of the potato described in America. 
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Paris 

Academy of Sciences, May 17 (vol. 194, pp. 1697- 
1768).—H. Vincent and L. Velluz : The cryptotoxio 
properties of sodium a-oxynaphthoate. Its special 
action on the diphtheric toxin. Sodium ot-oxynaph- 
thoatc possesses a selective neutralising action on the 
diphtheric toxin. The toxin thus neutralised (‘ crypto- 
toxin ’) injected into guinea-pigs gives neither local 
scar, paralysis, nor general troubles, and gives im¬ 
munity against the diphtheria toxin.—Andrl Blondel: 
The effect of hysteresis in heating by an osoillating 
magnetic field.—Charles Nicolle,J. Laigret, Marcandier, 
and R. Pirot: The rat, an animal reacting to benign 
endemic forms of typhus. The long conservation of 
virus in the rat. It has been found that the rat can 
act as a reservoir of the virus of some forms of typhus : 
for typhus of the Old World type, as distinguished 
from a second type (Toulons, Athens, and elsewhere), 
the rat carrying the virus shows no sign of infection.— 
Charles Nicolle and L. Balozet : An attempt to restore 
the original activity to rabic virus fixed by intra¬ 
cerebral passages on the dog. The experiments have 
led to an unexpected result. Instead of increasing 
the pathogenic power, the inoculations have specialised 
the virulence for the dog’s brain and removed from 
the virus the power of causing hydrophobia except 
when placed in the brain.- E. Mathias, W, J. Bijleveld, 
and Ph. P. Grigg ; The rectilinear diameter of the 
carbon monoxide molecule. Measurements of the 
densities of the liquid carbon monoxide and of its 
saturated vajxmr at the same temperature for absolute 
temperatures ranging between 68° and 131°.—L. 
Clger and T. Bory ; Eimeria pigra , a new juxta- 
epithelial eoccidium, parasitic on Scardiniiut ery - 
throphUxlrrvua .—Henry Perrier de la Bathie was elected 
correspondant for the Section of Botany.—J. Favard : 
The distribution of the points where a nearly periodic 
function takes a given value.—de Siguier : Normal - 
isers of substitutions of order 2 of linear, quadratic, 
Hermitian, and skew groups in a Galois field of odd 
order,—Mile. Mary L. Cartwright: Certain integral 
functions of finite order.—Basile Demtchenko : The 
variation of resistance at low velocities under the in¬ 
fluence of the compressibility.—J. Bion and P. David ; 
Daytime weakening of mean and intermediate (wire¬ 
less) waves propagated over the sea. Sommerfeld's 
formula d/oX s (d, distance; o, conductivity of the 
ground ; X, wave-length) has been hitherto examined 
by varying X and d, since the conductivity of the sea 
is known (10" 11 ), For observations made over the 
sea, with wave-lengths, 700, 215, and 158 metres, and 
up to a distance of 1050 km., Sommerf eld’s formula 
was found inapplicable : the empirical formula of 
Austin, on the contrary, gave figures very close to the 
experiments.—J. Sambussy : The part played by the 
nature of the electrodes in the conductivity of semi¬ 
conducting liquids. The current flowing through a 
ooliimn of nitrobenzene depends partly on the material 
of the electrodes, Some peculiarities in the fall of 
potential per centimetre were observed with load, and 
especially with tantalum electrodes.—Andrl Lalle- 
mand : The variable paramagnetism of crystallised 
ferric chioride and the constant paramagnetism of the 
Fe,Cl fl molecule in the gaseous state. Constitution of 
the molecule Fe a Cl e . In the state of vapour, the 
two atoms of iron have equal magnetic moments, and 
hence possess the same valency.— J. P. Mathleu : 
Double salts, complex salts, and circular dichroism.— 
Renl Lucas and Marcel Schwob : The stroboscopic 
method for the measurement of electrical double 
refraction.— Mile, Ellen Gleditsch and Sverre Xle- 
metsen j The actmum-uranium ratio in am old 
uraninite-olevite from Aust-Agder (Norway), In this 
mineral the actinium ftnmd was 8*2 per cent of the 
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uranium. This agrees with the 2 ■ 7 per cent previously 
found for a Norwegian brceggerite and 3-3 per cent 
for a Cornish pitchblende.—G. Reboul : Radioactive 
phenomena of the second order and of artificial origin. 
— Eugine Cornec and Henri Muller : The lowering of 
eutectic points.—M. Bourguel: The influence of 
substitutions on the vibration frequency of ethylene 
compounds. A method of classification of radicals.— 
R. de Fleury and Benmakrouha ; The utilisation of 
magnesium alloys.—A. Sanfourche and A. Portevin : 
A particular mode of corrosion of austenitic chrome- 
nickel steels. This steel, which resists completely 
the action of cold phosphoric acid, is rapidly corroded 
if this acid contains hydrochloric acid, even in small 
proportion. The effects of various treatments of the 
surface on this corrosion has been studied.—Adrien 
Karl : Synthetic willomite. The phosphorescence of 
natural willemite is usually attributed to the presence 
of impurities (Ni, Fe, Ou). Synthetic willemite, 
prepared from highly purified materials, showed a 
violet phosphorescence : the brilliancy of the phos¬ 
phorescence was increased by the addition of nickel 
(1 to 2 per thousand) and copper (0-5 to 2 per thou¬ 
sand).—P. Siie: The dehydration of niobie acid.— 
Maurice Loury: Researches on the diary]-aryloth* 
inyl carbinols. Phenyl-p-tolylphenylethinyl carbinol, 
G ai H l(j O, and phenyl-p-bromophenylethinyl carbinol, 
O aj Hi ft .O.Br, —Georges Livy : The preparation of 
a new ethylnaphthol.—F. Loewinson-Lessing : The 
hortonolite gabbro-diabases of the Siberian trappean 
formation.—E. Chaput: Geological observations in 
Asia Minor. The Trias of the Angora region.—Mile. 
Elisabeth David : The presence of Lepidocyclines in 
the Eocene and their relations with the Lepido- 
bitoides.—Jules Amar : The law of renal secretion.— 
Philippe Fabre and Pierre F. Quesnoy : The com* 
arative eflficacity of cuneiform waves of the second 
ind and of condenser discharges, with equal initial 
intensity.—Michel Taguet: A new method of studying 
microbial increase. The method is based on the 
measurement of the opacity of the culture, by the 
aid of a photo-electric cell. It is shown that the time- 
opacity curves for a given organism (B. colt in the 
example given) are auperposable. Different organisms 
give different curves.—Paul Durand : Attempts at 
curative serotherapy of exanthematic typhus. A 
suitable quantity of the cephalo-rachidian fluid is 
removed and replaced by the serum. Temperature 
charts of twelve oases are given, showing the improve¬ 
ment effected. 

Rome 

Royal National Academy of the Lincei, Jan. 17.—E. 
Paternd : (1) Action of oxygen on sodio-cellulose. The 
action of oxygen on sodio-cellulose at 100° C. yields 
only ^-cellulose (oxycellulose). At the same time the 
proportion of carbonate present increases appreciably, 
the carbon dioxide being formed, togetner with 
pentosans, from the cellulose according to the equa- 
tion,C«H M O f +CO, +H,U.—(2)Matura¬ 

tion of sodio-cellulose. This maturation is un¬ 
doubtedly an oxidation process, the p-oellulose (oxy- 
cellulose) formed being transported through the 
xanthate to the artificial silk, of which it constitutes 
a normal component.—(3) So-called regenerated 
cellulose. In the various transformations It under¬ 
goes, cellulose can be regarded aa regenerated only 
When the substances it has absorbed are eliminated by 
washing with water* If the cellulose has been con¬ 
verted into any compound or has passed into solution 
c* been colloidally dispersed, it cannot be regenerated, 
tfor example, when cellulose is separated from its zinc 
chloride or ammoniaoal copper solution, from xanthate 
°u V* 00 **? OT fro® sulphuric, hydrochloric, or phos¬ 
phoric acid solutions, it does not retain its initial 


properties. Cryoscopic determinations of the mole¬ 
cular weights of colloidal derivatives of cellulose 
are inconclusive.—E. Bompiani: The contact 
of two surfaces. ^-U. Broggi : The development of 

2 ^ 2 J in series of increasing powers of x. 

—G. Sansone: The zeros of the polynomial solutions 
of the equation (a x a: + a«)y* +(& x a: + b 0 )y' -nb^y^ 0 ( 1 ). 
—F. Conforto : Considerations on tho impulses in 
isotropic elastic bodies.— N. Moisseiev : The law of the 
resistance to motion of bodies in a pulverulent medium. 
—G. Petrucci : Trains of waves emitted at constant 
time intervals.—G. Todesco : Experimental confirma¬ 
tion of the selective absorption of tho Hertzian waves 
caused by an electronic gas in a magnetic field.— -A. 
Signorini : Certain properties of the medium in ordin¬ 
ary elasto-statics. —L. Infeld: Remarks on the prob¬ 
lem of the unitary theory of fields.—Dina Lombardi: 
Observations on the structure of the nucleus of the 
larva of Crirotopus sybestris F. 

Sydney 

Linnean Society of New South Wales, March 30.— 
G. H. Cunningham : The Gasteromycetos of Austral¬ 
asia (14). The family Tulostomatacore. This family 
is rearranged to contain the genera Podaxon , Phel- 
lorina , ChlamydopuTulosUmui, Qutletia , and Bat- 
tarrcea, all of which, save Queletia , have representatives 
in this biologic region, and is divided into subfamilies 
anti tribes. The only representatives of the family 
found in New Zealand are confined to the genus Tulo - 
stoma. —C. P. Alexander: A review of the Tipuiidre of 
Australia (Diptera) (1). The historical development 
of the subject and the general facies and distribution 
of the Australian fauna are discussed. Keys are given 
for tho subfamilies of the Tipulida; and for the genera 
of the Tipulina*, and the Australian species of Clyto- 
cosmus are reviewed.-—F. C. Chisholm : The occur¬ 
rence of Atrax venenatus on the Comboyne plateau. 
Both male and female examples of Atrax venenatus 
are recorded. —Rev. H. M. R. Rupp: Notes on New 
South Wales orchids (2). A new genus and species of 
subterranean orchids, allied to the Western Australian 
genus Rhizanthdla , is described from Bullahdelah, and 
notes are given on other species belonging to Diuris , 
Pterostylis , Dendrobium, Prasophyllum , and Cym- 
bidium. 

Vienna 

Academy of Sciences, March 10.—Karl Fritsch: 
Observations on flower-visiting insects in Styria 
(1912). These observations, made in March-June and 
September-October in the neighbourhood of Graz and 
in other parts of Styria, extended to more than sixty 
plant species, including cultivated exotic species. It 
is noteworthy that the honey-bee was found to visit 
an omithophilous plant, Agave americana L.—Karl 
Przibram: Radio-luminescence and radio-photo - 

1 uminescence (3). Examination of the red fluorescence 
exhibited by many English fluorites after irradiation 
by radium reveals a band in the red without recognis¬ 
able lines, this being often confined to certain positions 
on the crystal. Investigations with synthetic material 
show that red radio-photoluminescence occurs also 
with calcium fluoride free from rare earths. With 
fluorite this phenomenon is, therefore, attributed 
either to more frequent contamination with heavy 
metals and only modified by the simultaneous presence 
of rare earths or to the effect of the rare earths them¬ 
selves, which do not then emit their characteristic 
fines.— a. Dadieu, K. W. F. Kohlrausch, and A, 
Pongratz : Studies on the Raman effect (19). The 
Raman spectrum of organic substances (isomeric 
paraffin derivatives). For the vibration spectrum 
the substituents 0H„ NH„ and OH ore mechanically 
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almost equivalent, so that paraffin derivatives contain¬ 
ing only these substituents yield vibration spectra of 
a different type (corresponding with higher molecular 
symmetry) from those of analogous derivatives with 
the substituents KH, Cl, Br, etc. Friedrich Lechner : 
Studies on the Raman effect (20). Theory of the 
valency force system with three mass points. 


Forthcoming Events 

MONDAY, July 4 

Royal Institution (General Meeting at the Institution, 
21 Albemarle Street,, London, W.l), at 5 p.m. 

FRIDAY , July 8 

Physical Society op London {Special General Meeting 
at the Imperial College of Scienco and Technology, 
South Kensington, S.W.7), at, 5 r.M. 

SATURDAY, July 9 

Society or Chemical Industry —South Wales Section 
(Special Joint Meeting with the South Wales Section 
of the Institute of Ciiemistry at the laboratories of the 
Cardiff Gas, Light and Coke Company, Bute Terrace, 
Cardiff), at 3 r.M. 


Official Publications Received 

British 

Tint quarterly Journal of the Geological Society of London. Vnl. 86, 
Part 2, No. 350. Pp. 111-311. (London : Longmans, Green and Co., Ltd.) 
7a. 04. 
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Professional Codes and Business Practice 

O NE of the most interesting features in the 
recently published report of the Medical 
Research Council for 1930-31 is the evidence it 
affords of growing relations between the medical 
profession and manufacturing firms. The disin¬ 
clination of such professions as law and medicine 
to have connexion with trade is an inherited preju¬ 
dice which, however natural or healthy in its origin, 
in modern society can be greatly to the public 
disadvantage. As the report points out, the greater 
reluctance of medical men in (Treat Britain as com¬ 
pared with their continental colleagues to under¬ 
take clinical trials of new synthetic substances of 
therapeutic importance in co-operation with manu¬ 
facturers, and to publish the results over their own 
names, frequently militates against the clinical 
application of scientific research carried out at the 
universities. New substances first produced in 
Great Britain sometimes come into general recog¬ 
nition and use byway of clinical reports published 
in German and other foreign journals. 

The problem of securing trustworthy clinical 
trials of new substances produced by manufacturing 
firms has recently been discussed by the Medical 
Research Council with representatives of the Asso¬ 
ciation of British Chemical Manufacturers, and a 
Therapeutic Trials Committee has been organised 
under the supervision and authority of which trials 
of new products may be arranged. This Committee 
is in close touch with the Chemotherapy Committee, 
which may be responsible for the experimental work 
desirable or necessary before the drugs or prepara¬ 
tions are used in man, and, in consultation with 
the Association of British Chemical Manufacturers, 
agreed conditions have been accepted under which 
the new substances may be submitted to the Thera¬ 
peutic Trials Committee for clinical study. 

These developments, while affording a welcome 
indication of the breakdown of earlier prejudices 
against participation in industry, are only a new 
phase of relations between the Medical Researoh 
Council and chemical industry which have existed 
for some time. The function of the Council to 
assist in rendering the results of scientific discovery 
available for the public and the medical profession 
frequently involves establishing close co-operation 
between the original scientific workers and those 
whose work is concerned with the developments 
necessary for manufacture and application of the 
discovery. Only by such co-operation is it often 
possible to minimise the delay in the elaboration of 
the necessary technique for economic and successful 
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production on a large scale. It is thus inevitable 
that some relations with chemical industry should 
exist, and the closer the co-operation the easier it 
is to negotiate the difficult path between the labora¬ 
tory discovery and successful manufacture, and the 
more rapidly will the manufactured product become 
available for general clinical use. 

This problem of development is, however, by no 
means peculiar to pharmaceutical preparations, It 
is encountered in many other fields of industry, 
where new and improved products are continuously 
being developed as a result of research. The adage 
that the good is enemy of the best finds perennial 
expression in, for example, engineering, where the 
manufacturer of a new and greatly improved alloy 
is often faced with the problem of convincing a 
prospective user that it is worth while paying ten 
per cent more for an article which is really a hundred 
per cent better than the original. It is undeniable 
that the successful application of research is largely 
dependent upon the user’s appreciation of the value 
of the products which it puts at his disposal. Unless 
the user—who is not necessarily the ultimate public, 
but may be a professional man, such as a physician, 
or a manufacturing firm purchasing, for example, 
alloys for constructional purposes—is ready to adopt 
new products, the manufacturer finds little encour¬ 
agement for his expenditure on the development 
of new and improved articles. The difficulty is 
increased because, under the present conditions of 
trade and industry, the mechanism of buying and 
selling departments is largely in the hands of those 
who are not trained technicians, and are unable to 
assess independently the merits of the new products, 
or to distinguish exaggerated or unreliable claims 
made in advertising literature. 

Serious efforts are, of course, being made to over¬ 
come this difficulty in fields other than that of 
medicine. The Institute of Metals, for example, has 
endeavoured to bring into personal contact the 
technical as well as the business men concerned 
with the manufacture of materials and their appli¬ 
cation in engineering and elsewhere. Much of the 
propaganda literature now issued by industrial 
firms is highly informative and frequently contains 
scientific data not published elsewhere and of real 
value to users of the products described. Such 
publications are now being treated much more 
seriously, and deserve no longer to be confined to 
the offices of the buying department, but to be 
indexed and circulated to the technical staff in the 
same way as the recognised scientific journals in 
which much of the information may be afterwards 
published. 
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In spite of these efforts, absence of technical 
knowledge in the buying department may often 
lead to a mistaken insistence on a cheaper material 
when the new and possibly more expensive product 
would really prove far more satisfactory or eco¬ 
nomical, and at the best the wheels of progress 
are clogged and efforts to improve products are 
hampered. 

Thus the experience of such diverse industries as 
the metal and engineering industries and the fine 
chemical industry indicates that much more is 
being demanded of scientific workers in every aspeot 
of industry, and that progress demands the rapid 
disintegration of those prejudices which formerly 
kept professional men and industry apart. The 
scientific outlook and a scientific or technical train¬ 
ing are becoming as important, if not as indis¬ 
pensable, in the buying and selling organisations 
of industry as in the control of technical operations 
or in research. Equally it appears that the scientific 
worker might make an important contribution even 
in the publicity or advertising side of industrial 
organisations, at which in the past he has been prone 
to look askance. It is only as he contributes both 
his scientific knowledge and his professional in¬ 
tegrity and traditions to the development of adver¬ 
tising literature of real scientific merit that some of 
the obstacles to the development of new products 
can be most easily overcome. The development of 
suoh methods in advertising is a logical outcome of 
the rationalisation of industry, but its achievement 
requires the co-operation of scientific workers as 
professional men. The report of the Medical Re¬ 
search Council already makes it plain that suoh 
professional co-operation is imperative in the public 
interest if new remedies are to be tested and de¬ 
veloped adequately, and a change in the attitude 
of the medical profession to advertising seems 
inevitable. 

Fundamentally these changes or tendencies are 
but an indication of the impossibility of dealing 
with industry or sooiety in watertight compart¬ 
ments, or of restricting the influence of scientific 
thought once scientific methods have been applied 
to any extent. Inevitably a scientific outlook is 
required in every sphere of life, and while this will 
only be attained when scienoe finds its rightful place 
in our educational system, much depends on the 
contribution of the scientific worker himself. It is 
only as he is brought into closer and more open 
contact with the general publio that society can 
understand the true meaning of scientific methods 
and their contribution to the common weal. 

The task which thus devplves on scientific 
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workers is by no means simple. While safeguarding 
their professional codes and standards of qualifica¬ 
tion, they are called upon to participate in the 
general life of the community, divesting themselves 
of that air of mystery which hinders the proper 
appreciation of their work and is often regarded as 
a cloak for humbug and inefficiency. We cannot 
expect that science and its methods will exercise 
the influence that is so essential to-day, in all aspects 
of social and economic life, unless in their own pro¬ 
fessional conduct and organisations scientific men 
are dominated by scientific and rational principles. 
Habits tending to secrecy, with the encouragement 
which they inevitably give to quackery, must defin¬ 
itely be discarded; and the indications that the 
medical profession is more disposed to co-operate 
with other classes of scientific workers and to aban¬ 
don older prejudices are the more welcome because 
conservatism and the species of mental inbreeding 
which it engenders are among the greatest dangers 
to the efficiency of professional workers, whether 
in science or in other fields of human endeavour. 


Vitamins 

The Vitamin,:. By Dr. Ethel Browning. (Mono¬ 
graphs of the Pickett-Thomson Research Labora¬ 
tory, Vol. 1.) Published for the Pickett-Thomson 
Research Laboratory. Pp. xxxii + 575 + 7 plates. 
(London : Baillifcre, Tindall and Cox ; Balti¬ 
more, Md. : The Williams and Wilkins Co., 1931.) 
4 2s. net. 


C ONFRONTED with a volume such as that 
recently written by Dr. Ethel Browning, a 
reader becomes acutely aware of the interest which 
the discovery of vitamins has aroused throughout 
the scientific world and the enormous amount of 
work this has elicited in the brief period of one 
decade. It is probably true to say that no other 
fundamental discovery in biological science has led 
to such concentrated research in so short a time. 

Various kinds of books on the subject of vitamins 
can be imagined, but two types suggest themselves 
at once: one to tell the general public the en¬ 
trancing story of their discovery, history, and prac¬ 
tical importance in health ; the second to set out 
for the teacher and laboratory worker the detailed 
facts of their action and to guide him in tracking- 
down the original source of knowledge on individual 
points. The writer of either of these books should 
be possessed of the wisdom of Solomon, but in the 
second cose he must also have a more extensive 
knowledge, not only of physiology, pathology, and 
medicine, but also of physios and chemistry, as 
No. 3271, Vol. 190] 


well as a personal experience of laboratory and 
clinical feeding tests. 

Popular books on vitamins have been published 
from time to time, but the majority of the writers 
leave the average reader with a feeling that vita¬ 
mins are substances of great importance only for 
polar explorers and those whose diet consists of 
polished rice. The fact is, of course, that the 
discovery of these substances and their actions is 
leading to one of the greatest silent revolutions 
Great Britain has ever experienced, a revolution 
in health and physical welfare, which will compare 
in magnitude with that following the discovery of 
the part played by micro-organisms in disease. It 
is becoming more generally recognised that in some 
respects the nutritional condition of our population 
is appalling, and that an infinite amount of physical 
defect, pain, and ill-health results from improj>er 
feeding, especially in early life. Knowledge of the 
nutritional factors responsible for such widespread 
defects as rickets, decayed teeth and pyorrhoea, and 
their sequel* is being firmly established. Instead 
of an ill-grown, bandy-legged, anaemic population 
with septic and edentulous mouths, we already 
know how to substitute a taller, heavier, straight- 
limbed race with well-grown jaws and strong, 
healthy teeth. A popular book on vitamins should 
tell the world these facts and how they can be 
procured. Ultimately even the politician might be 
moved to do something in the matter and direct 
his attention to the prevention rather than the cure 
of disease. 

The second type of book, namely, that dealing 
in a comprehensive way with all the scientific facts 
at present known about vitamins, had obviously 
to be written if progress was not to be impeded by 
needless repetition, by saturation of the research 
mind with a mass of unco-ordinated facts, and by 
endless waste of individual time in exploring the 
literature. So early as 1919 the Medical Research 
Council prepared a monograph of this kind ; a 
second edition appeared in 1924, while the third is 
now in the press. This book has been written by 
a group of experts and practical workers, for it was 
thought only in this way could a satisfactory stand¬ 
ard be reached. Now we find Dr. Ethel Brown¬ 
ing tackling the job single-handed. The least the 
present reviewer can do is to bow his head and 
express his admiration of her pluok and energy in 
making such an attempt. This emotion is not 
lessened when he sees that the book is of quarto 
size, contains 432 pages of text, 90 pages of refer¬ 
ences to literature, about 50 pages of index of 
authors and subjects, and 7 excellent plates showing 
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histological changes associated with vitamin de¬ 
ficiency or excess. 

In the introduction, the author states that atten¬ 
tion has been primarily focused during the last few 
years on the attempt to isolate vitamins as chemical 
entities. She has therefore tried to neutralise this 
tendency to develop the subject into a biochemical 
treatise by devoting as much attention as possible 
to the clinical and experimental aspects, for she 
says that “it is, after all, in the preventive and 
therapeutic possibilities of vitamin administration 
that their ultimate importance to humanity in 
general will consist ”, This object is undoubtedly 
to be commended, especially as much of the chem¬ 
ical work has been unproductive. 

Part 1 of the book opens with a historical 
sketch of the discovery of vitamins, and this is 
followed by a survey of their physiological actions, 
together with a description of the methods for 
their quantitative estimation known at the time 
of writing. The second part discusses in detail the 
properties, functions, and distribution of the fat- 
soluble vitamins A, D, and E, while in the third part 
the water-soluble vitamins B and C are similarly 
treated. Excellent tables indicating the vitamin 
content of foodstuffs are given, with references to 
the various authors from whoso publications the 
facts arc taken. 

The book is well set out and any particular aspect 
that the reader wishes to study can be easily traced 
by means of the index, and the references to the 
investigations mentioned can readily be found. The 
author not only gives references to the literature, 
but also she has obviously read many of the papers 
carefully (although in some instances she has quoted 
extracts from them without either knowledge or 
thought as to their accuracy). Further, she has 
attempted to give a critical historical account of 
the development of knowledge in many branches of 
the subject. This makes the hook more interesting 
to the average reader, but it has obvious pitfalls, for 
those in the inner secrets of the vitamin story know 
only too well that the real history of many of these 
discoveries is familiar to few outside the actual 
workers themselves. 

It is evident that the vastness of the subject has 
handicapped the writer, especially as she has aimed 
at the inclusion of all investigations, good, bad, and 
indifferent, and has mentioned each, irrespective 
of the weight of scientific evidence. Consequently, 
the value of the book to the reader with no special¬ 
ised knowledge is seriously impaired, for sometimes 
evidence quoted in one sentence is negatived by 
that given in the next. Again, there are examples 
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of quotations from work which, in the light of later 
advances in technique, has lost its significance, and 
therefore its value is negligible to all except the 
most specialised worker. 

In many respects Dr. Browning’s book is very 
good, and its merits are sufficient to outweigh most 
of the errors, but it is doubtful whether they are 
great enough to counterbalance the effect of the 
uncritical ‘ all-in ’ method of exposition adopted by 
the author. 


The Nature of Physical Theory 

The Nature of Physical Theory : a Study in Theory 
of Knowledge . By Prof. Victor F. Lenzen. Pp. 
xii+301. (New York: John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1931.) 
21 s. net. 

T is the purpose of this hook to analyse the 
concepts, principles and systems of physical 
theory.” There are many books with that purpose 
appearing to-day ; a feature common to most of 
them is a lack of reference to any of the others. In 
this respect Prof. Lenzen’s hook is no exception ; 
some of the most prolific writers, such as Dingier, 
Jeffreys, and (perhaps 1 may add) Campbell, are 
not mentioned at all ; most of the references to the 
others are merely incidental and give no idea of their 
main conclusions. 

Several explanations suggest themselves. One, 
doubtless supported by those who still regard any 
attempt to go behind the imitative orthodoxy of 
our textbooks as scientifically immoral, is that all 
such inquiries are inevitably barren, and that no 
one does or can say anything on such subjects worth 
the attention of others. Another is that those who 
are concerned with principles are naturally im¬ 
patient of conventions, and that writers in this 
group are reacting—perhaps reacting too far— 
from the exaggerated importance that is attached 
in technical writings to giving chapter and verse 
for every statement, however obvious, that anyone 
has ever made before. A third is that the subject 
is so vast that no writer can possibly cover the whole 
of it, that all treatments of it are necessarily eclec¬ 
tic, and that so far no writer has needed to refer to 
the work of any other, because he has always been 
dealing with an untouched part of the field. Prof. 
Lenzen would obviously reject the first explana¬ 
tion ; he would probably admit that the second is 
partially true, and that many of his ideas, though 
not formally 1 acknowledged \ are not original; 
but the third he would regard, I think, as going to 
the root of the matter. Others writers, he would 
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say, though their works may be learned and pro¬ 
found, have not answered the particular questions 
in which he is interested. 

If this is the reason why he has neglected previous 
work almost completely, it becomes very import¬ 
ant to know precisely what are the questions he 
is trying to answer. After the sentence already 
quoted, he continues : “ The procedure will be to 
build up physical theory from the aspects of the 
physical order given in sensation That suggests 
that the relation between physical theory and the 
experiments on which it is based is to be his main 
theme. As a matter of fact, it is avoided so com¬ 
pletely that the problems connected with the terms 
induction, probability , experimental error are not 
even mentioned ; none of these terms, nor any 
equivalents for them, appear in the index. Other 
passages in the introduction suggest that Prof. 
Lenzen takes the typically philosophical view that 
physical theory consists of a set of definite proposi¬ 
tions, the origin of which is not important, and that 
his problem is to exhibit them as a systematic 
whole, free from logical contradiction. But then it 
is surprising to find him so little concerned with the 
classical paradoxes, such as those of statistical 
mechanics ; he does not seem to realise that there 
is any difficulty in the conception of molekular 
ungeordnet. Nor does he actually show himself 
indifferent to origins. If " the data of experimental 
physics consist of space-time coincidences ”, what 
relevance other than historical can the “ sensation 
of hotness and coldness ” have for the concept of 
temperature ? And if history is Prof. Lenzen’s 
concern, what are we to make of his statement that 
space, of which Archimedes knew nothing and 
Newton very little, is one of the fundamental con¬ 
cepts of physics 1 

An uncomfortable suspicion is thus generated 
that Prof. Lenzen has no definite aim, and that his 
sturdy independence arises from ignorance of what 
others have said. It is inevitably confirmed by his 
treatment of subjects, such as measurement, on 
which much has been said ; for it is difficult to find 
any other reason why he should simply ignore dis¬ 
tinctions on which others have insisted. I hope 
that I am wrong and that others will find a unity 
and a profundity in Prof. Lenzen’s work which I 
have missed; but as it is, I am debarred from 
performing adequately even the first duty of a 
reviewer, namely, to describe dearly what the book 
is about. Let me end, therefore, by simply giving 
a list of the chapter headings, from which readers 
may judge for themselves : General Character of 
Physical Theory. I.—Special Classical Theories, 


(i) Fundamental Concepts and Methods, (ii) Eu- 
clidean Geometry, (iii) The Theory of Tiihe, (iv) 
Kinematics, (v) Dynamics, (vi) Electrodynamics, 
(vii) Thermodynamics. II.—Unitary Systems of 
Physical Theory, (viii) The Mechanical, Electro- 
dynamic and Geometrical Conceptions of Nature 
(viii, ix and x, xi and xii). III.—Quantum Theory, 
(xiii) The Classical Quantum Theory, (xiv) Sym¬ 
bolic Quantum Mechanics. IV.—Methodological 
Principles, (xv) The Concept of Substance, (xvi) 
The Concept of Causality. 

Norman R. Campbell. 


Science and Poetry 

(1) The Captive Shrew: and other Poems of a 
Biologist, By Julian S. Huxley. Pp. xii + 101. 
(Oxford : Basil Blackwell, 1932.) 5#. net. 

(2) Lyra Modulata. By Sir Ronald Ross. Pp. 21. 
(London : Harrison and Sons, Ltd., 1931.) 
10s. 6dL 

(3) In Exile. By Sir Ronald Ross. Third edition. 
Pp. xii + 80 , (London : Harrison and Sons, 
Ltd., 1931.) 10 s.Gd. 

HE prediction of Wordsworth a hundred years 
ago seems to he coming true. There is more 
and more fine verse directly and avowedly inspired 
by science. We have noticed in these columns more 
than once the trilogy of Mr. Alfred Noyes on the 
growth of science, the “ Torch Bearers ” in their 
triple aspect towards the heavens, the earth, and 
suffering man. The works now before us by Sir 
Ronald Ross and Prof. Julian Huxley have the 
added and special interest of being poems by men 
of science themselves. They are alike in this and 
in being good : all of them are well worth printing 
and many of them deserve to live. But in other 
respects the two poets are in marked contrast. 

(1) Julian Huxley’s little book brims over with 
merry thoughts and delight and questioning about 
all the sights in Nature which he remembers from 
boyhood up. Mountains, trees, birds—especially 
birds—and all sorts of light-effects in sun and moon; 
the poems, short as they are, are full of such touches 
and it is tempting to quote. Then in the later ones 
come half-serious, half-laughing comments on the 
universe of Jeans and the self of Freud. It is a 
delightful book, the fruit of a lively reoeptive mind, 
with reminisoences of Walt Whitman in its vers 
libres and of Browning in its ingenious rhymes. 

(2 and 3) Sir Ronald Ross is extraordinarily 
different in style and temper ; yet, as another man 
of science, alike in the questioning spirit displayed 
so strongly in his life-work and in the thoughts on 
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man's place in the 1 universe with which the volume 
ends. The volume called “ In Exile *' contains 
verses written during his work in India in the 
'nineties on malaria. They are now reprinted in a 
third edition with a preface in which Sir Ronald 
comments on the strange neglect with which the 
earlier issues were received. He is fully justified 
in his consciousness of their unique interest, deeply 
moving utterances wrung from the soul of a man 
in grips with one of the most terrible scourges of 
the human race. He is longing all the time for 
the sympathy and refreshing vigour of his native 
land, and weighed down by the horrors of the piti¬ 
less climate and the poverty and suffering of those 
around him. He is steadily approaching by patient 
and unrelaxing efforts the solution of one of the 
great evils which oppress his fellows. The poems 
have therefore a permanent and intense significance. 
They are hammered out with the utmost care, and 
will undoubtedly retain their value both as poetry 
and as the record of one of the most decisive 
applications of science to the alleviation of human 
suffering. 

One must regret that the format and the price 
at which both Sir Ronald’s volumes are produced 
will still confine their appreciation to a small circle 
of readers. Sir Ronald, akin in this to the late 
Poet Laureate, is keenly interested in the technique 
of verse and offers several experiments in the 
smaller and later book. Of all the poems included, 
that called a ‘ Paean which concludes the earlier 
book, best expresses in restrained and pregnant 
words the spirit of man's upward march. It has 
something of Shelley’s triumphant ode, but ends 
on a note of greater wistfulness and need of 
effort. F. S. M. 


Sugar Cane Entomology 

Handbook of the Insects and other Invertebrates 
of Hawaiian Sugar Cane Fields. Compiled 
by Francis X. Williams. Pp, 400. (Honolulu, 
Hawaii: Hawaiian Sugar Planters’ Association, 
193L) 

HIS volume is a handbook dealing with the 
creatures inhabiting the Hawaiian sugar 
plantations—it is, in fact, a guide to the inverte¬ 
brate fauna of the fields. It treats not only of species 
that are definitely injurious in one way or another, 
but also of those that are beneficial either in the 
rdle of parasites or of predators. At the same time, 
species that are more or less neutral, in their rela¬ 
tions with the cane crop, also come in for con¬ 
sideration. In a few words, it enables any creature 
No. 3271, Vol. 130] 


found in the cane fields to be identified, its biological 
status to be ascertained, and also whether it is 
indigenous to the islands or accidentally, or inten¬ 
tionally, imported. Insects naturally occupy the 
major portion of the book, but there are also in¬ 
cluded sections dealing with Myriapoda, Arachnida, 
Isopoda, Mollusca, and Nematoda. Of these several 
minor sections, that concerned with nematodes is 
of special importance. 

The members of the entomological staff of the 
Sugar Planters’ Experiment Station at Honolulu 
have built up for themselves a high reputation. 
Some of the best-known names are those of English¬ 
men. Their achievements in the domain of bio¬ 
logical methods of pest control are unique and are 
the envy of the rest of the world. It is not too 
much to say that their achievements resulted in the 
saving of the whole archipelago from utter ruin of 
the cane-growing industry. 

The policy of the governing body of the Honolulu 
Station is one that might be emulated with advan¬ 
tage elsewhere. This policy has been based upon 
the fullest application of scientific principles to the 
cultivation and protection of the sugar cane. The 
governing body has selected its staff from among 
men of real scientific calibre and has given these 
men constant moral and financial support. We see 
the reward of a consistent scientific policy in the 
comparative freedom from serious insect pests 
enjoyed by the Hawaiian cane fields to-day. This 
result has not been achieved through the perpetual 
spraying and dusting of crops with toxic compounds 
—it has come about through the judicious intro¬ 
duction of the right kinds of parasites and predators 
from other lands, coupled with a vigilant quarantine 
system. Let us hope that the same sound principles 
that have guided the Station’s policy in the past 
will be rigidly pursued without relaxation. In¬ 
creased facility for communication with the rest 
of the world affords increased chances for noxious 
immigrants to be carried to the islands. To pre¬ 
clude their obtaining a foothold in so congenial a 
climate demands constant watchfulness. Happily, 
both the quarantine service and the specialists at 
the Planters' Experiment Station work harmoni¬ 
ously towards this same object. 

In his introduction to this volume, the late Dr. 
F. Muir sets out the guiding principles that have 
led to the remarkable success of biological control 
in the Hawaiian Islands. Dr. Muir's practical ex¬ 
perience in this domain is perhaps unequalled, and 
his remarks in consequence are authoritative. The 
rest of the book is written by Dr. F. Williams, 
well known for his researches on the aculeate 
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Hymenoptera and other groups. In carrying out 
this task he has brought together the work of 
many investigators over a diverse field. Much of 
the original information is based on researches the 
results of which have appeared in bulletins and 
other publications seldom found in libraries in 
Europe. It is therefore gratifying to find much 
of this work thus brought together in a convenient 
compass and shown in its true perspective, accom¬ 
panied by the original high-class illustrations. At 
the end of the book there is a very complete biblio¬ 
graphy and an adequate index. A. D. Imms. 


Short Reviews 

Handbuch der Klirmtologie. Herausgegeben von 
W. Koppen und R. Geiger. In 5 Banden. Band 
1, Teil A: Mathernatische Klimalehre und 
astronomischt Theorie der Klimaschimnkungen. 
Von Prof. M. Milankoviteh. Pp. iv+A176, 27 
gold marks. Band I, Teil D : MiJcroklima und 
Pflanzenklima. Von Dr. Rudolf Geiger. Pp. 
iii + D46. 9 gold marks. Band 1, Teil E : Ein - 
fiuss des Klimas auf den Mensc.hen. i . Mediziniscke 
'Klimatologie, von Dr. W. Borchardt ; ii. Klima 
und Kultur , von Prof. Dr. K. Wegener und Prof. 
Dr. W. Koppen. Pp. iii+E80. 31 70 gold 
marks. Band 1, Teil F : Klirmtologie der freien 
Atmosphare. Von Prof. Dr. A. Wagner. Pp. 
iii + F70. 12-60 gold marks. Band 4, Teil R: 

Klimakunde von Uinterindien und Inmlinde . 
Von Dr.C.Braak. Pp,iv + 125. 31-20gold marks. 
(Berlin : Gobriider Borntraeger, 1930-1931.) 

Since the last (third) edition of Hann’s “ Climato¬ 
logy ” appeared in 1908-11, the observed data 
have enormously increased for nearly all parts of 
the earth. The need for a critical comparative 
compilation of this mass of facts is evident, and 
Profs. Kbppen and Geiger have therefore planned 
a large handbook of olimatology, dealing with the 
whole subject,, including many more meteoro¬ 
logical elements than were tabulated by Hann. 
The oomplete work will be more than twice as 
large as Hann's last edition. Naturally it is to be 
a co-operative work, and although the main lan¬ 
guage used in it is German, several British and 
American authors, dealing with parts of the British 
Empire and North America, will write in English. 
It is hoped that the whole handbook will be pub¬ 
lished in 19S4. It will occupy five volumes, each 
comprising several parts appearing separately ; the 
quoted prices for these parts are for separate sales, 
there being a reduction of one-third if the whole 
handbook is ordered ; even so, the prices seem high, 
particularly for the part last issued (vol. 4, part R, 
cqsting more than 20 gold marks, reduced price, 
for less than 130 pages, in paper covers). At pre¬ 
sent,' four parts of volume 1, and one of volumes 
2, 4, are issued. 

Ah unfortunate feature of this piecemeal pro¬ 
duction is that most of the parts, which in some 
cases are of considerable length, have no alpha- 
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betical authors’ or subject index ; these are ap¬ 
parently reserved for the completion of the whole 
Handbook, since the concluding part (F) of volume 1 
(of which two parts are still missing) has no index. 
The first volume deals with general climatological 
questions, and the remaining four with regional 
climatology. Part A of volume 1 is largely devoted 
to a lengthy exposition by Prof. Milankoviteh of the 
radiative equilibrium of the atmosphere, and of his 
astronomical theory of the ice ages (a much-disputed 
topic), and contains no mention of Simpson’s im¬ 
portant work on these subjects. S, C. 

Some East African Conifer ce and Leguminosce. By 

Dr. L. Chalk, Dr. J. Burtt Davy and H. E. Desch. 

(Forest Trees and Timbers of the British Empire, 

1.) Pp. 68 + 10 plates. (Oxford: Clarendon 

Press ; London : Oxford University Press, 1932.) 

5*. net. 

This is the first of a series dealing with the forest 
trees and timbers of the British Empire, edited by 
Dr. L. Chalk and Dr. J. Burtt Davy, of the Imperial 
Forestry Institute, Oxford. The series will supply 
a want which has long been felt, a lack of correlation 
between our knowledge of the systematy of the tree 
and the anatomical structure of the wood, in the 
forestry of various parts of the British Empire. In 
his preface to this brochure, Prof. R. S. Troup, 
director of the Institute, remarks that no one has 
yet perfected an ideal form of description of wood 
anatomy. The subject is complicated by differences 
obtaining in different parts of the section, and by 
the considerable range in the dimensions of indi¬ 
vidual elements even at the same point in a tree ; 
but with the development of ft uniform system it 
should be possible approximately to determine a 
species from adequate material of the timber. 

The present publication deals with some import¬ 
ant east tropical African timber trees, Juniperus 
procera and Podocarpus gracilior and milanjianus t 
which form the cedar forests especially on Mt. 
Kenya, and Widdringtonia Whytei , the Milanje 
cypress, which with Podocarpus milanjianus char¬ 
acterises the forests of Mt. Milanje in Nvasaland. 
Descriptions are also given of ten species belonging 
to the family Leguminosae of greater or less im¬ 
portance commercially. Good botanical descrip¬ 
tions of the species are included, with notes on 
distribution, climatic conditions, etc., but the most 
valuable feature is the detailed description of wood 
structure. The illustrations showing habit of the 
tree, anatomical structure, leaf and floral characters, 
are a helpful feature, and the introduction of keys 
to the African species of the various genera will 
be welcomed by the working botanist or forester. 
Incidentally, we commend the decision of the 
authors to regard the East African Widdringtonia 
as genericaliy distinct from the Australian Callitris 
and the North African Tetradinis. 

The success of the task undertaken by the editors 
—the systematic description of the trees and woods 
of the Empire—will depend largely on a supply 
of reliable material and on the collaboration of 
workers with local experience in various parts of 
the Empire. A. B. R. 
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The Book of Amber . By Dr. George C. Williamson. 
Pp. 268 + 6plates. (London : Ernest Benn, Ltd., 
1932.) 15a. net. 

Me, Heron-Aixen’s catholicity of interests includes 
the study of some aspects of amber ; and he there¬ 
fore very appropriately contributes a foreword to 
Dr. WiUiamson^s most admirable book upon the 
origin, history, characters, distribution, and uses of 
this remarkable fossil resin from pines and other 
trees. It is, indeed, strange that, with the exception 
of some rare booklets and scattered papers or inci¬ 
dental chapters in other works, no general mono¬ 
graph of this kind, bringing together everything 
of interest concerning amber, has been published. 
Dr. Williamson writes with expert knowledge of his 
subject, and has devoted his leisure time over a 
period of twelve years to the compilation of his 
book. We join with Mr. Heron-Allen in a “ tribute 
of admiration ” at the result. 

Among the subjects surveyed are classical 
allusions to amber; prehistoric amber routes 
in Europe; remains of plants, insects, and other 
creatures enclosed in amber; folklore, and medi¬ 
cal uses ; mineralogical characteristics ; types, the 
chief of which are represented in a beautiful 
coloured frontispieoe; tests ; and pressed amber. 
The bibliography near the end of the book shows 
that Dr. Williamson is familiar with practically 
every work or paper relating directly or indirectly 
to amber. It may be of interest to recall in this 
connexion that Mr. Minakata described in Natube 
of Jan. 24, 1895, Chinese theories of the origin of 
amber, including the resin of pines, and that 
Mr. Murray Stuart gave reasons in the issue of 
Jan. 20, 1923, for believing that some speci¬ 
mens of pale Chinese amber represented fossilised 
dammar—a resinous substance produoed by certain 
bees. 

Recent Advances in Materia Medica: being a 
Description of the Methods of Preparing and JTeat¬ 
ing Sera and Vaccines , Hormones and Vitamins , 
with an Account of their Properties and Medicinal 
Uses . By Dr. J. H. Burn, (The Recent Ad¬ 
vances Series.) Pp. x+224. (London : J. and 
A. Churchill, 1932.) 12*. M. 

In this volume of the ° Recent Advances ” Series, 
the author has confined himself to a consideration 
of some of those substances of value in therapeutics 
which are obtained from animal sources or require 
the use of animal tests of toxicity and potency 
before issue. The work is intended chiefly for 
students of pharmacy, and therefore includes cer¬ 
tain elementary physiological details. It covers a 
field, however, of increasing importance; and its 

E make available in small compass much in- 
ttion which ordinarily could only be obtained 
by a search of the original literature or a larger 
book dealing with biologioal assays. For this 
reason it Pan be recommended to physiologists and 
pharmacologists, as well as to medical practitioners 
who may wish to have some knowledge of the 
methods of preparation and test of biological pro¬ 
ducts, The specialist may also find it useful for 
information on the subject of the biologioal assay 
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of substances with which he may have had no 
reoent experience. 

The earlier chapters deal with antitoxins, sera, 
and vaccines; the middle section is devoted to 
the hormones, liver extract, and the arsenobenzene 
group of compounds ; in the final chapters the 
uses and tests of the vitamins are considered. In 
the last two chapters the application of the re¬ 
sults of biological tests to human beings and the 
principles of biological methods are discussed. The 
volume gives a readable account of a subject which 
is related to many branches of medical science, 
and therefore likely to be neglected except by the 
specialist. 

The Statesman’8 Year-Book: Statistical and His¬ 
torical Annual of the States of the World for the 
Year 1932. Edited by Dr. M. Epstein. Sixty- 
ninth Annual Publication, revised after Official 
Returns. Pp. xxxiv 4 - 1474. (London: Mac¬ 
millan and Co., Ltd., 1932.) 20*. net. 

This valuable volume with its mass of carefully 
revised statistical information appears with its 
usual regularity. The arrangement follows that 
of previous years, and the size of the book is 
essentially the same. No new States have made 
their appearance, though the cession of Manchuria 
occurred in time to be noted among the addenda. 
New population figures are given for Great Britain, 
Canada, France, Italy, and many other States the 
census of which fell in the year under review. In 
order to indicate more clearly the trend of trade of 
Great Britain with other countries, re-export figures 
have been added to the tables summarising the 
trade of each country. The usual introductory 
tables are given of world production of petroleum, 
coal, iron and steel, gold, etc. The two coloured 
maps show respectively the railways of Manchuria 
(now Manchow-kuo) and the Zuider Zee reclama¬ 
tion. In the latter, the completion of the North¬ 
west Polder marks the suocess of the first step in 
the scheme. The lists of books, official and non¬ 
official, given for each State are one of the most 
useful features of this reference volume. 

Electrical Machinery and Apparatus Manufacture : 
a Complete Work oy Practical Specialists describing 
Modern Practice in the Construction and Manu¬ 
facture of Apparatus and Machinery . Edited by 
Philip Kemp. In several volumes, by various 
authors. (London : Sir Isaao Pitman and Sons. 
Ltd., 1931-32.) 6*. net each vol. 

These volumes are nicely bound, of convenient 
size, and are clearly printed. They are not intended 
to replace existing textbooks, dictionaries, or 
encyclopedias. They may prove useful to experts 
in particular branches of electricity who desire to 
supplement their knowledge of the actual con- 
struotion and manufacture of electrical machinery 
and apparatus. We liked the section on works 
organisation and administration by A. P. M. 
Fleming. The section also on accumulator con¬ 
struction and manufacture contains practical in¬ 
formation not easily found elsewhere. The descrip¬ 
tions given range from heavy machinery down to 
the manufacture of thermionic valves. J 
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Prof* Planck and the Principle of Causality in Physics* 

By Dr. Allan Ferguson 


rpHE Guthrie lecturers before the Physical Society 
A have in the past covered a wide range of 
knowledge in physical scienoe, but they have very 
definitely concerned themselves with conorete prob¬ 
lems. Atomio nuclei, electrodeless discharges, the 
properties of the elements under high pressures, 
the scattering of X-rays in gases, positive rays 
—these are typical of the subjects which have 
been discussed and illuminated by distinguished 
lecturers in past years. It has been left to Prof. 
Max Planck to treat with wide scholarship and 
philosophic insight one of the most difficult of the 
problems known to the thought of any age—that 
of the meaning and validity of the concept of 
causality. 

It was a singularly happy chance which dictated 
the choice of this topic to Prof. Planck, for he, 
as much as any other living thinker, has forced 
upon the minds of the rank and file of physicists 
the necessity for some measure, at least, of meta- 
phvsioal knowledge, and has roused us from that 
attitude of crude realism typified by Johnson, who, 
required by the insatiably curious Boswell (on 
Harwich beach, of all places) to criticise Berkeley’s 
idealism, “answered, striking his foot with mighty 
force against a large stone till he rebounded from 
it, ‘ I refute it thus ’ Nor must it be imagined 
that this simple attitude was a prerogative of the 
privates in our army. The habit of mind was to 
be found in very high places. Thus, turning to a 
lecture on the wave theory of light by the late 
Lord Kelvin, we find therein the very definite and 
uncompromising statement: “You can imagine 
particles of something, the thing whose motion 
constitutes light. This thing we call the luminifer¬ 
ous ether. That is the only substance we are 
confident of in dynamics. One thing we are sure 
of, and that is the reality and substantiality of the 
luminiferous ether.” Less than fifty years have 
passed since these words were spoken, less than 
twenty-five since the speaker died ; and the onset 
of the revolutionary change which has come over 
our physical thinking is marked by a paper pub¬ 
lished during Lord Kelvin’s lifetime under the 
name of Max Planck in the last year of the nine¬ 
teenth oentury. 

It is impossible, and undesirable in the scope of 
a short article, to attempt an exhaustive review of 
the development of the coneept of causality, but it 
is not without interest and bearing on present-day 
thought to consider briefly the development of the 
concept since the age of Newton. Locke, Newton’s 
elder contemporary, states a dear and simple view, 
which, however, scarcely touches the fringe of the 
problem, when he says: “ Thus, finding that in 
that substance which we call wax> fluidity, which 
is a simple idea that was not in it before, is con¬ 
stantly produced by the application of a certain 

jUotare before the Physical Society, delivered 
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degree of heat, we call the simple idea of heat in 
relation to fluidity in wax the cause of it, and 
fluidity the effect. ... So that whatever is con¬ 
sidered by us to conduce or operate to thO pro¬ 
ducing any particular simple idea, whether sub¬ 
stance or mode, which did not before exist, hath 
thereby in our minds the relation of a cause and so 
is dominated by us.” The notion of power in this 
definition of cause is particularly evident. 

The mind of Newton, as Prof. Brodetsky has 
recently remarked, was dominated by the prin¬ 
ciple of causality, and he was ever searching for a 
physical picture which should represent the results 
of his investigations. This is very true ; but it is to 
be remembered that in this, as in so many other 
matters, Newton displayed a philosophic breadth 
of view which was well in advance of the doctrines 
of his day. He makes, for example, a physical 
picture of matter as formed in “ solid, massy, hard, 
impenetrable, moveable particles ”, and assumes 
that they have not only a vis inertiae> but are 
moved by certain active principles, such as gravity. 
These principles are to be considered “ not as 
oooult qualities . . . but as general Laws of 
Nature . . . their Truth appearing to us by 
Phenomena. ... To tell us that every Species of 
Things is endowed with an occult specifick Quality 
by which it acts and produces manifest effects, is 
to tell us nothing ; but to derive two or three 
Principles of Motion from Phenomena and after¬ 
wards to tell us how the Properties and Actions of 
all corporeal Things follow from these manifest 
Principles would be a very great step in Philosophy, 
though the Causes of those Principles were not yet 
discovered ; and therefore I scruple not to propose 
the Principles of Motion above mentioned, they 
being of very general extent, and leave their Causes 
to be found out.” Evidently despite, or perhaps 
it would be better to say, along with his physical 
picture, Newton takes the view that we have made 
an important step when wo have subsumed a num¬ 
ber of perceptual facts under one general formula. 

Although he may be indebted to Glanvill and 
other earlier writers, it is to Hume that we owe 
the first clearly ordered statement of the experien- 
tialist doctrine of causation. Such a generalisation, 
applied to a falling body, as “ the earth attracts 
the stone ”, is explained as a generalisation from 
thousands of such observations. “Adam . . . 
could not have inferred from the fluidity and trans¬ 
parency of water that it would suffocate him, or 
from the light and warmth of fire that it would 
consume him. No object ever discovers by the 
qualities which appear to the senses, either the 
causes which produced it or the effects which will 
arise from it; nor can our reason, unassisted by 
experience, ever draw any inference concerning real 
existence and matter of fact.” So, baaing his 
argument entirely on experience, Hume defines a 
cause as “ an object, followed by another, and 
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where all the objects similar to the first are followed 
by objects similar to the second. Or, in other 
words; where, if the first object had not been, the 
second had never existed.” 

We may note here that the experientialist posi¬ 
tion was, in the nineteenth century, further de¬ 
veloped by Mill, who states that the law of 
causation “ is but the familiar truth that invaria¬ 
bility of succession is found by observation to ob¬ 
tain between every fact in nature and some other 
fact which has preceded it, independently of all 
considerations respecting the ultimate mode of 
production of phenomena, and of every other 
questiod regarding the nature of things in them¬ 
selves Mill, moreover, meets the objection urged 
by Reid that on such a doctrine of succession, day 
must be the cause of night and vice versa, by 
pointing out that invariable sequence does not 
necessarily involve the notion of causation. To 
involve this last-named notion, the sequence must 
be unconditional as well as invariable. The day- 
night sequence obviously does not conform to this 
test, inasmuch as it is conditioned by the be¬ 
haviour of our luminary, the sun. “We may de¬ 
fine, therefore, the cause of a phenomenon to be 
the antecedent, or the concurrence of antecedents 
on which it is invariably and unconditionally 
consequent.” 

Kant s discussion of causality, wherein he takes 
the position that we could never make such a 
generalisation as “ the earth attracts the stone ” 
unless we had knowledge a priori and independent 
of experience that each event in our perceptions 
has its cause, has great importance in the history 
of philosophic thought ; here we may pass it with¬ 
out comment, inasmuch as Kants views have not 
played any decisive part in the development of 
scientific theory in this or in the last century. 

Nineteenth century science, indeed, and specially 
nineteenth century English science, was in manj^ 
ways, naively realistic ; models played a large part 
in its development, and, while a model may serve 
a very useful end if it is thrown on one side, as 
Maxwell discarded his models, when it has ful¬ 
filled its purpose, thero are, as we have already 
seen, serious dangers ahead when the model is 
elevated to the dignity of a ‘ reality \ None the 
less, a movement was on foot, owing much to Mach 
in Germany, and to Pearson in England, which, 
had its followers been greater in number, would 
have eased the path of many a physicist who, 
harassed by the conflicting claims of determinists 
and indeterminists, exclaims, “A plague on all your 
houses—let us go and make experiments ”. Kirch- 
hoff had the root of the matter when he wrote, 
“ Die Mechanik ist die Wissenschaft von der 
Bewegung ; als ihre Aufgabe bezeichnen wir : die 
in der Natur vor sich gehenden Bewegung voU - 
stdndig und aufdie einf achate Weiae zu beschreiben 

We live in a world of perceptions; sense im¬ 
pressions come and go ; and we find that we can 
regularise these impressions if we devise a con - 
ceptual world of atoms and molecules, from which 
we build up particles and molar masses the be¬ 
haviour of which corresponds to the routine of our 
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sense impressions. Given a frame of reference, we 
can formulate laws of motion for two isolated 
particles in a conceptual world, which may be 
summed up in the statement that whatever the 
relative positions of the particles, the ratio of their 
accelerations is always found to be constant; we 
define this ratio as the inverse mass-ratio of the 
particles ; and since in virtue of this we have the 
relation that 

mass of A x acceleration of A = mass of B x accelera¬ 
tion of B , 

we agree to give the name force, to this product and 
obtain the law that action and reaction are equal 
and opposite. Moreover, on the basis of such 
definitions, we can build up a structure of bodies 
in the conceptual world the motions of which, pre¬ 
dictable under the descriptive laws formulated, will 
agree with the routine of our world of perceptions. 
We have, in fact, explained certain phenomena. 

Obviously, Rueh a scheme of explanation puts 
out of court at once all those arguments concerning 
the contrast between dead mechanisms and living 
wills so dear to the Victorian controversialist. It is 
purely a matter of the relative complexity of the 
descriptive laws ; one set of astronomical percep¬ 
tions are subsumed under laws of comparative 
simplicity ; another set of perceptions in the realm 
of biology requires a more complex scheme for its 
description. It may or may not be that in the 
future the two sets of perceptions may be described 
in terms of a common formula, but the difference, 
as Prof. Pearson says, is rather “ quantitative than 
qualitative ; the descriptions of mechanics are 
simpler and more general than those of biology ”. 
Evidently in such a description the idea of oause as 
involving power is out of place, and the definition 
in terms of invariable (and unconditional) succession 
as developed by Mill is also here appropriate. 

Such, then, were the views concerning causality 
and scientific explanation which had been developed 
when the twentieth century and the quantum theory 
came into being. How have they been modified 
by the discoveries of the last generation ? 

This is the question which Prof. Planck sets out 
to answer, and, alive to the fact that most contro¬ 
versies, in the absence of exact definitions, tend to 
degenerate into logomachies, he seeks for an exact 
definition of the causal condition and finds it in 
the statement that an event is causally conditioned 
if it can be predicted with certainty. Prof. Planck 
goes on to remark that this statement has to be 
taken to mean that the possibility of making a 
correct prediction forms an infallible criterion for 
the agency of a causal connexion, but not that the 
two mean one and the same thing. In daytime, he 
remarks, we can predict with certainty the advent 
of night; but day is not the cause of night. 

Prof. Planck then points out that, nevertheless, 
we assume a causal connexion in cases, for example, 
weather forecasting, where a correct prediction 
may not be possible, though in a case such as the 
last named the unreliability may be determined by 
the complicated nature of the object considered. 
In this part of his address, the compression of the 
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thought has led to obscurity which may give rise 
to misinterpretation. Any event which may be 
predicted with certainty is in the universe of 
causally conditioned events. This latter universe, 
we note, may be coterminous with or greater than 
that of predictable events. If we interpret Prof. 
Planck rightly, the statement has to be taken 
at its face value and gives no indication of 
the sequence- of conditioned events—no indication, 
that is, of the two events which stand to each other 
in the relation of cause and effect. Thus, day is an 
event which may be correctly predicted in the 
night-time ; all that we assert, then, is that day 
is a causally conditioned event, not that there is, 
or is not, any causal connexion between day and 
night. This definition, in its condensed form, is so 
different from those advanced by other philo¬ 
sophers, who are concerned, in a definition of cause 
and effect, with an invariable sequence of eventR, 
that it should be carefully examined in the light 
of the arguments of Hume (“ Enquiry concerning 
Human Understanding ”, Section vii.) and of Mill 
(“ Logic ”, Book Hi. Chap. v,). 

Taking the phrase as it stands, we find that, in 
the realm of quantitative physical events, however 
simple the event, however delicate our instruments, 
we cannot calculate accurately in advance the result 
of our measurement-—that is, in no single instance 
can we predict infallibly a physical event. Hence 
the dilemma—if we adhere to our definition of 
causality—there is no physical event which is 
causally eonlitioned, and we become indetermin- 
ists, asserting that not one of the laws of Nature 
is absolutely valid, not even the law of gravitation ; 
the appearance of validity is illusory, and the laws 
are laws of probability. If, rejecting this indeter- 
minist picture, we endeavour to retain the concept 
of causality, we find it necessary to introduce some 
modification into our fundamental definition of 
causally conditioned events ; and that modification 
is made by transferring the definition to a con¬ 
ceptual world in which exact measurements may 
be made and events correctly predicted. The 
mechanism of this conceptual world, and the pro¬ 
cess of connecting two events in the world of per¬ 
ception by the use of the conceptual picture, fully 
agree with that previously outlined, and it would 
seem that the adoption of the theories of Mach and 
of Pearson would enable us, even while recognising 
that an unavoidable uncertainty is attendant on 
the prediction of an event in the perceptual world, 
to retain the concepts of causality as accurately 
valid in our conceptual picture, the relation between 
perceptual and conceptual events being subject to 
a slight inaccuracy in the process of translation 
from the conceptual world to the world of sense 
impressions. 

More than this ; in the region of gas-kinetic 
theory—a domain which, more than any other,’ 
niight be regarded as a happy hunting ground for 
the indeterrainist seeking a description based en¬ 
tirely, even down to the collisions of individual 
molecules, on statistical laws—the principle of 
causality won one of its greatest triumphs: for it 
has been found possible to build up in the con- 
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ceptual world a strictly causal mechanism, the 
conclusions drawn therefrom, on transference to 
the world of sense impression, giving a remarkably 
accurate picture even of those irregular fluctuations 
which are the chief hope of the indeterminists. 

How is this state of affairs modified by the 
introduction into our concepts of the quantum of 
action and of Heisenberg’s uncertainty principle, 
which states that the product of the uncertainties 
of, for example, the position and momentum of a 
particle is constant, so that any gain in accuracy 
of the one determination is balanced bv a corre¬ 
sponding loss in accuracy of the other ? Here again 
a new conceptual world of quantum physics may 
be framed in which a strict determinism reigns, and 
the problem of transfer between this world and 
the world of sense impressions is philosophically 
identical with that of our classical problem. In 
actual fact, it is more difficult; for the symbols 
of our classical conceptual world bore some re¬ 
semblance to the routine of our perceptions—our 
mechanism of billiard ball atoms and the like was 
based on our everyday sense impressions. The 
wave function is not so easily interpreted in terms 
of the world of sense. It does not refer to ordinary 
space ; it does not give the values of the co¬ 
ordinates as functions of the time, but gives the 
probability that the co-ordinates will possess given 
values at a definite time—a position which gives 
an obvious loophole for the indeterminist. 

So we find a continual sway between determin¬ 
ism and indeterminism. For the indeterminist the 
statement that the wave function is a probability 
function is sufficient and satisfactory ; laws such 
as the law of gravitation present to him unsolved 
problems to which he must find exceptions, cal¬ 
culating the probability that the force will diverge 
from the inverse square law by a certain definite 
amount. For the determinist, the inverse square 
law is a law of Nature, and he puts up with the 
probability function only as a pis alter , to be re¬ 
solved later into relations subject to law. 

Prof. Planck’s tost of the relative value of the 
two positions is a pragmatic one—there is nothing 
for it, he says, but to adopt one of the two points 
of view and to see whether we obtain valuable 
or useless results. At the moment, in his opinion, 
the indeterminists are in the majority, but, while 
he holds the balance with remarkable fairness, it 
is not too much to say that his sympathies are with 
the advocates of causality. Nowhere does he show 
this sympathy more deeply than in a daring final 
speculation. After reverting to the fundamental 
propositions that an event is causally conditioned 
if it can be infallibly predicted and that in no single 
case is it possible to predict an event accurately, 
he points out that we retained the principle of 
causality by modifying the event —by referring this 
to a conceptual world. 

Since, however, all predictions imply a predicter 
—since the certainty of a prediction depends in a 
high degree on that predicter—suppose we modify 
the subject of prediction, the predicting mind, and 
assume an ideal mind capable of apprehending in their 
minutest details all the physical occurrences of the 
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universe: we have here a * conceptual * mind which 
would predict accurately all physical events. What 
the good Bishop Berkeley would think of this, we do 
not presume to say; the speculation is fascinating, 
even though, as Prof. Planck remarks, in order to 
accomplish such a notion we must subject ourselves 
to a severe restriction—we must forgo making the 
ideal mind the subject of a scientific investigation. 

Although Prof. Planck’s conviction, that the law 
of causality is, in spite of the difficulty of a general 


proof or disproof, a valuable sign-post to guide us 
through the tangle of perceptions in whioh we live, 
shows the direction of his own sympathies, he does 
not suggest that the answer he had given to the 
question originally raised is more than a tentative 
one. But, tentative though the answer may be, the 
question has provoked a brilliant, thoughtful, and 
stimulating address, which will live long in the 
memories of those whose privilege it was to be 
present at the Guthrie Lecture for 1932, 


Jerome de Lalande, 1732-1807 


T HE absorbing interest felt by the general reader 
in the outstanding men and events of the 
French Revolutionary period is to a great extent 
experienced by the student of the lives and char¬ 
acters of the French men of science who laboured 
during that remarkable time. During the latter 
part of the eighteenth century Paris was the centre 
of amazing intellectual activities, which even the 
vicissitudes of the most perilous days could not 
quench, and which, after the worst dangers were 
past, were resumed with increased zest. Especially 
was this the case with scientific studies and instruc¬ 
tion. Old institutions of which the very life had 
been threatened were reorganised, and beside them 
sprang into existence others destined quickly to 
rival in renown any that had gone before. To one 
or other of the many institutions belonged most of 
the eminent men of science of France, among whom 
were Laplace, Lagrange, Delambre, Monge, Haiiy, 
Berthollet, Chaptal, Coulomb, Lacep&de, Lamarck, 
and last but not least, the astronomer Lalande, the 
bicentenary of whose birth occurs this month. 

Joseph Jerome Lefrangais de Lalande was born 
at Bourg-en-Bresse in the department of Ain, on 
July 11,1732, and died in Paris on April 4,1807, in 
his seventy-fifth year. Never in need of labouring 
for his daily bread, his life was yet one of unceasing 
effort, and from the time when as a boy he came 
under the Jesuit schoolmasters at Lyons until old 
age came upon him, his industry was remarkable. 
It is true that as an astronomer ho has never been 
reckoned in the first rank as a discoverer or an 
investigator, but as an exponent of astronomy and a 

B ulariser of science he has had few equals. His 
istry is attested by the list of more than two 
hundred memoirs and books he wrote, but much of 
hi8 influence on the progress of astronomy was due 
to the lectures he gave during the forty-six years he 
held the chair of astronomy at the College de France 
and to his encouragement of students. Though no 
great discovery stands to his credit, by his writings 
and lectures he gained for his favourite science a 
popularity previously unknown, and it is for that 
he is chiefly remembered. 

Lalande’s interest in astronomy is said to have 
been aroused by seeing a comet and watching 
an eclipse, and to have been further stimulated 
by reading Fontenelle’s ” Plurality of Worlds 
It was, however, his contact with Delisle and 
Lemonnier whioh led him to abandon the law courts 
for the observatory, and it was through Lemonnier 
that as a youth of nineteen years of age he was sent 
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to Berlin to make observations simultaneously with 
those being made at the Cape by Lacaille for deter¬ 
mining the parallax of the moon. From the court 
of Frederick the Great and the society of Euler, 
Lalande returned to Paris and at the age of twenty - 
one was given a place as * adjoint-astronome * in 
the Paris Academy of Science. He became an 
* associe * in 1758 and a ' pensionnaire ’ in 1772. 

With the accoimt of his work at Berlin began the 
long series of memoirs referred to. A few years 
later, for Clairaut he made a mass of calculations 
in connexion with the predicted return of Halley’s 
comet; in 1761 he succeeded Maraldi as editor of 
the “ Connaissance des Temps in 1762 he suc¬ 
ceeded to Delisle’s chair at the College de France, 
and in 1764 he published the first part of his u Traite 
d’astronomie Other parts followed in 1771 
and 1792. “ This compilation ”, wrote Thomas 

Young, “ far excelled in utility all former works of 
the kind, and will always be considered as exhibiting 
the most perfect picture of the science such as it 
existed from 1760 to 1790 with all the details of 
practice and computation.” Lemonnier called 
Lalande’s work “ the great newspaper of astro¬ 
nomy Another notable work of Lalande was 
his “Histoire celeste”, published in 1801,giving the 
places of 47,390 stars, the observations for which 
were made chiefly by his nephew Michel Lalande 
and D’Agelet, both of whom he had instructed. 

The character of Lalande was no less interesting 
than his work. It was onoe said of him that he was 
as anxious to direct attention to himself as an 
individual as to astronomy as a science. His love 
of flattery and publicity was undeniable ; but he 
possessed many admirable traits. Generous to a 
fault, he encouraged and provided for many young 
and needy students, and during the Revolution his 
courage led him to protect others at his own risk. 
He visited England in 1788, conversed with George 
III., crawled through Herschel’s great telescope at 
Slough, and it was due to him that Herschel’s newly 
discovered planet, Uranus, was for a time called 
after its famous discoverer. Living abstemiously 
himself, he plaoed his fortune at the disposal of 
others, and towards the end of his fife founded the 
Lalande medal, whioh became the 1 blue ribbon * of 
the astronomical world. Quite early in his career, 
in 1763, he was made a foreign member of the Royal 
Society, while the esteem in whioh his memory is 
still held in France was shown by the inauguration 
in 1909 of a monument to him at his birthplace, 
Bourg-en-Bresse. ^ 
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New Buildings for the 

F RIENDS of university education throughout 
the world will welcome the announcement 
contained in an official publication of the Univer¬ 
sity of London entitled, “ New Buildings on the 
Bloomsbury Site ” (pp. 18, illustrations and map), 
that the architect, Mr. Charles Holden, selected and 
appointed by the Court of the University, has com¬ 
pleted a model of the proposed University buildings. 
We reproduce a photograph of the model (Fig. 1), 
kindly supplied by the University, and of the air 
photograph of the site (Fig. 2), which forms the 
frontispiece of T. LI. Humberstone’s “ University 
Reform in London ” (Allen and Unwin, 1926). The 
pamphlet is designed to give “ a short account of 
the work of the University, of its present location 
and of its aims and aspirations Not an appeal 


University of London 

societies ; but in 1835 the Senate were deprived of 
these and housed in what was described as a 
‘ miserable garret in Marlborough House \ This 
accommodation was of a temporary nature only, 
and in the spring of 1855 the University again 
removed this time to Burlington House.” 

Powerful influences were brought to bear on the 
Senate of the emancipated University—it was re¬ 
constituted as a teaching university under the Act 
of 1898—to induoe it to agree to the removal of the 
University headquarters to the partially derelict 
building of the Imperial Institute at South Ken¬ 
sington. Without any question the accommoda¬ 
tion offered in that beautiful building was in many 
ways superior, especially for examinations. H. G. 
Wells used his caustic pen to denounce the old 



Fig. ].—View of a model of the proposed building In Bloomsbury for the University of London, showing the 

main feature* of the general design. 


for funds ! That will come later, and the Univer¬ 
sity is confident, we are told in a “ Foreword ” 
signed by the Chancellor, the Earl of Athlone, and 
the other high officers of the University, 14 that in 
due time money will be forthcoming from its friends 
and from all who esteem learning and scholarship 
How peculiarly Victorian is the early history of 
the University of London ! Founded in 1836 by 
Royal Charter, the University was in one sense a 
Government bureau, accommodated, rent free, in 
quarters provided by the Government. “ For some 
thirty years ”, the writer of the pamphlet states, 
“it discharged its modest duties m modest apart¬ 
ments in Somerset House. From 1870 to 1900, it 
had a home of its own when it was housed in a 
building erected at the expense of the Government 
in Burlington Gardens, now occupied by the Civil 
Service Commission.” The point is not of essential 
importance, but this account of the early migrations 
of the University does not tally with that given in the 
Calendar (1928-29), “ From the beginning ”, we 
Are there informed, " the Government accepted the 
respdnaibility for housing the University, and at 
first apartments were provided in Somerset House, 
whiofy were also occupied by various learned 


University building, dusty, desolate and empty, the 
thin permanent odour of dogfish and rabbits per¬ 
vading the library, in which practical examinations 
were held ; and to express his surprise that any 

E jrson should oppose any sort of reform for the 
niversity of London. Moreover, the accommoda¬ 
tion in the Imperial Institute was much more ex¬ 
tensive, and this no doubt explains the famous 
Treasury minute of Feb. 16,1899, giving a guarantee 
that the accommodation to be provided would in¬ 
clude “ such provision as may hereafter be needed 
for the full extension and development of the Uni¬ 
versity under the Statutes and Regulations made 
by the Commissioners appointed by the Act ”. This 
carelessly worded minute proved troublesome in 
later years. As a fact, when immediate administra¬ 
tive needs were satisfied, there remained a whole 
floor, and this was used, not very appropriately, as 
a research laboratory for physiology, directed for 
many years by Prof. A. D. Waller. When the ac¬ 
commodation problem became acute, the labora¬ 
tory was abolished sans phrase , the staff pensioned, 
and the valuable apparatus given away. Perhaps 
it was well that Dr. Waller aid not survive to see 
this ddbdcle ! The point to be emphasised is that 
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the University always held the Government to its 
obligation to provide adequate accommodation for 
its administrative work. 

Of course, the real question was not one of pro¬ 
viding comfortable rooms for a number of Univer¬ 
sity officials and their clerks, for meetings of com¬ 
mittees, and for the examination of candidates. 
This was recognised by the Royal Commission on 
University Education in London, appointed in 
1910, generally known as the Haldane Commission. 
So impressed was the Commission by the inade¬ 
quacy of the administrative headquarters of the 
University in the Imperial Institute that this 
question was made the subject of a special pre¬ 


liminary report dated Dec. 15, 1911. One would 
have expected that on the sound principle enunci¬ 
ated by the cookery book author, “ First catch your 
hare ”, it would have appeared expedient to the 
Commissioners to ensure the reconstitution of the 
University, and to define its new duties, before con¬ 
sidering the question of accommodation, a matter 
not directly within their terms of reference. 

The Haldane Commission in its preliminary re¬ 
port strongly urged that a site should be secured of 
sufficient size to allow a large measure of freedom 
in determining the nature of the buildings to be 
erected, including such scientific institutes as had 
been referred to earlier in the Report, if these should 
be found to be necessary or desirable. Both in the 
public interest and in the interest of the Univer¬ 
sity, the Commission said, buildings should be 
erected for a reconstituted University, “ which 
would be a visible sign of its recognition as a great 
public institution”. Be it understood, however, 
that the Commission at this stage did not recom- 
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mend the Bloomsbury site. Apparently a friend 
of Lord Haldane’s made investigations, and was 
able to convince him that this was the most suitable 
site—at this time it was the 2\ acres forming 
the southern part of the site—whereupon, having 
secured the personal approval of Lora Rosebery, 
Chancellor of the University, he began to collect 
money for the purchase of the site. These pro¬ 
ceedings caused much dissension within the Uni¬ 
versity. On Presentation Day (May 7, 1912) the 
Principal, Sir Henry Miera, was able to announce 
that £355,(XX) had been offered towards site and 
buildings. Alas! those golden sovereigns have 
been used for other purposes. Many alternative 

sites were considered, not¬ 
withstanding the view 
expressed by the Haldane 
Commission in its Final 
Report datod March 27, 
1913, that the most 
suitable and convenient 
quarters for the central 
University buildings 
would be found in Blooms¬ 
bury. Guerrilla warfare 
was maintained until the 
outbreak of the War of 
1914-18. 

We do not question the 
wisdom of the writer of 
the pamphlet in scatter¬ 
ing the poppies of oblivion 
over the period 1911-1932, 
years of controversy, of 
war, of reconstruction— 
assuredly years of great 
progress in university 
education in London. 
Twenty have passed be¬ 
fore the Royal Commis¬ 
sion’s dream has taken 
form and substance in an 
architect’s model; and 
Lord Haldane and most 
of his colleagues, including Lord Milner, Sir Robert 
Morant, and Sir William McCormick, have not sur¬ 
vived to see this Pisgah-view. If we lift the veil, 
it is to honour those to whom they handed the 
torch—particularly Mr. H. A. L. j'isher, who in 
1920, while president of the Board of Education, 
moved the Government to offer the site to the 
University. “ The Government ”, he wrote on 
April 7 of that year, “ are now in a position to 
acquire a site of about 11J acres behind the British 
Museum, and they offer to devote it gratis and in 
perpetuity to the provision of a site for new head¬ 
quarters of the University and for colleges and 
institutions connected with it, including King's 
College, whose premises in the Strand are now in¬ 
adequate for its needs.” After the five years’ grace 
allowed by the Government, the University found 
it could not satisfy the conditions attached to the 
gift, particularly in regard to the removal of King's 
College, and therefore refused the site, which was 
re-sold to the Duke of Bedford. It was a black 
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FiU. 2.—British Museum ami the site (enclosed In a white line) of the University of London. 

From “ University Reform in London 
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day for the University, perhaps the blackest in its 
history. But as Mr. H. V. Lanchester wrote (New 
Troy , June 3, 1926) : 

“ So our Site has gone back to the Duke of Bed¬ 
ford. This does not mean that it might not yet be 
reclaimed if the will to do it were there. The Duke 
is in no way antagonistic to the scheme, and the 
only difference in the position is that the Govern¬ 
ment offer, to the value of half-a-million or so, is 
in abeyance, for it seems inconceivable that were 
a reasonable programme put forward, any Govern¬ 
ment would fail to offer substantial assistance.” 

The position soon became desperate. The Duke 
had signed a few long leases of houses on the site, 
some of which, we believe, still remain in alien 
hands, and was on the point of signing building 
leases. Victory was snatched from a stricken field 
by the Vice-Chancellor, Sir William Beveridge, who 
secured a most generous benefaction from the 
Rockefeller Foundation for the purchase of the site, 
in addition, a substantial contribution was made by 
the Government, which thus gained release from 
its putative obligation to provide for the housing 
of the University ; and the London County Council, 
after coquetting with alternative sites, including 
Somerset House and Holland Park, offered open- 
handed co-operation for the Bloomsbury policy. 
On May 11, 1927, at the annual graduates’ dinner, 
Lord Eustace Percy, president of the Board of 
Education, announced tho purchase of the site. 
Let us remember with gratitude those who saw 
the vision—Gregory Foster, Haldane, Rosebery, 
Morant, McCormick—and congratulate those whose 
privilege it will be to transmute the vision into per¬ 
durable stone. 

The dust of the site controversy has settled. The 
University is reconciled to Bloomsbury, even when 
it is described by the official historian of King’s 
College as “an obscure and decaying suburb, off 
all the main lines of traffic and difficult of access ” ! 
But controversy follows controversy. For what 
purposes are these vast buildings to be used ? We 
turn for information to the official pamphlet, not 
without misgiving. In addition to the adminis¬ 
trative accommodation, there is to be a spacious 
and well-equipped library building, worthy of the 
treasures it will hold ; and adjacent, but forming a 
part of the whole design, will be brought together 
a number of other University institutions. These 
include the Institute of Historical Research, the 
Courtauld Institute of Art, the School of Oriental 
Languages when it leaves its present building in 
Finsbury Circus, the School of Slavonic Studies, 
the Institute of Education (formerly the London 
Day Training College), and Birkbeck College. There 
will be a Great Hall, facing Russell Square, and 
accommodation for the Officers Training Corps and 
the University Union. 

An ambitious programme—but the reader of 
Nature will at once ask, what provision is to be 
made for scientific research ? W© have seen that 
the Haldane Commission in its preliminary report 
contemplated the possibility of scientific institutes. 
Before reaching the stage of the final report, other 
counsels prevailed. “ Special research institutes ”, 
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it declared, “ should not form part of the Univer¬ 
sity organisation.” In the opinion of the Com¬ 
mission, the proposal supported by the Medical 
Committee of the British Science Guild for the 
establishment of post-graduate laboratories “would 
be full of clanger to the development of the Univer¬ 
sity In a letter to the Times (Nov. 1, 1913), not 
long after the publication of the Final Report, Dr. 
A. D. Waller expressed an opinion which we 
believe will be generally shared by readers of 
Nature. “ My own opinion,” he wrote, “ con¬ 
firmed by the experience of my last 12 years of 
work at the University—agrees with the opinion 
expressed in the report of Lord Cowper’s Commis¬ 
sion to the effect that the establishment of institu¬ 
tions for research was the only way in which 
existing defects could be supplied . . . and would not 
in any degree affect injuriously the course of 
ordinary teaching or discourage the spirit of re¬ 
search in the university schools, but would, on the 
contrary, promote throughout the university and 
its other institutions that zeal for the advancement 
of knowledge which is the highest mark and aim 
of university training.” Nor are we told in the 
official pamphlet whether suitable and well-equipped 
lecture theatres are to be provided in the new 
buildings, where professors could give their in¬ 
augural lectures and foreign scholars could com¬ 
municate the results of their researches. The 
Haldane Commission expressed a definite view on 
this question—“ We are of opinion that several, 
though not a large number, of commodious lecture 
halls should be provided in the central buildings to 
be first erected ”, A school of law, a school of 
music, and a school of journalism arc a few of the 
other institutions which might stake claims on 
the site. 

Of the architectural merits of Mr. Holden’s 
design, we cannot claim to express an expert view. 
Certain questions the layman, the homme moyen 
smsuel , may be allowed to ask. First, what reasons 
caused the University to abandon its declared 
policy of holding a world-wide competition for the 
best design—a graceful compliment to the most 
generous donor for the purchase of the site— 
followed by a competition limited to architects of 
selected designs and to a small number of architects 
specially invited to compete ? That the Court of 
the University should take upon itself the selection 
of an architect is a procedure contrary to all the 
traditions of the University. Secondly, ought not 
the members of the University, and the public 
generally, to insist that the building shall express 
its idealistic purpose—that long tradition of the 
search for knowledge, Abelard drawing seekers 
after truth to Paris, alma mater of our universities ; 
Roger Bacon in his tower on the Isis; Newton on the 
Cam “voyaging through strange seas of thought, 
alone ” ; Michael Faraday, London’s own man of 
science, an original member of the Senate of the 
University of London, who could not afford to get 
rich, but added untold millions to the wealth of the 
world ; Lister, a graduate of the University, of 
whom it has been said that no man has done more 
to relieve human suffering ; Ramsay, a professor 
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of the University, discovering argon and helium in 
his laboratory at University College ; Jeans, a 
member of the present Senate, peering over the 
edge of the universe. . . . 

We do not suggest that the architect of the new 
University building should attempt to recapture 
—in Bloomsbury—the last enchantments of the 
Middle Age. If he succeeds in capturing the spirit 
of the present age, he will deserve his niche in 
the Pantheon of architects. Questions of style 
apart, air, sunlight, and accessibility are crucial 
in considering the design. Is it wise, from these 
viewpoints, to build a single huge building, pos¬ 
sibly the largest in London, a break-air, if the word 
may be coined ? Science has not yet discovered 
any effective method of ventilating a great build¬ 
ing with numerous wings—witness the Houses of 
Parliament. On this question it is possible to 
appeal to expert opinion. Three distinguished 
architects in their lay-outs for the site have pro¬ 
vided a forecourt and abundant internal air space. 

Mr. H. V. Lanchester’s sketch of “ the Univer¬ 
sity of the Future ” showed a forecourt flanked by 
offices and library and facing the hall and institutes 
with a dome and two graceful towers. Prof. A. E. 
Richardson, professor of architecture in the Uni¬ 


versity, adopted a somewhat similar lay-out in a 
brilliant impromptu sketch, the forecourt facing 
the Great Hall, not crowned with a dome or tower, 
a feature he regarded as wasteful and unnecessary. 
Prof. S. D. Adshead, professor of town planning in 
the University, prepared a sketch showing an open 
space running through the site north and south, 
broken only by arches. He did not consider there 
was sufficient space for a Great Hall. “ Should a 
great hall ever be built in the neighbourhood,” he 
said in a paper read to the Town Planning Institute 
(April 29, 1927), “ I think it should ocoupy one of 
the adjoining residential blocks.” This view has 
been endorsed by Mr. Holden, who has sited the 
Hall on the part of the site facing Russell Square. 
All these architects have recognised the importance 
of Sir John Burnet’s columned northern extension 
of the British Museum in relation to the University 
building. Mr. Holden’s design presents to this 
frontage of the Museum the least dignified part of 
its anatomy, as will be seen from the photograph. 
Whatever else may happon, this should be rectified. 
We should prefer, however, that the idea of a single 
great building should be abandoned and an alterna¬ 
tive design adopted treating the problem in a more 
free and characteristic way. T. Ll. H. 


News and Views 


Sir Joseph Larmor, F.R.S. 

Sib Joseph Larmor, whose resignation of the 
Lucasian professorship of mathematics in the Univer¬ 
sity of Cambridge is announced, succeeded Sir George 
Gabriel Stokes in the chair in 1903. Stokes had been 
elected ro long ago as 1849, and one of the early acts 
of his successor was to edit his “ Scientific Correspond¬ 
ence ” (2 volumes, 1907). After being Senior Wrangler 
in 1880 and first Smith’s Prizeman, Mr. Larmor (he 
was knighted in 1909) was elected to a fellowship in 
St. John’s College and was appointed professor of 
mathematics at Galway, but in 1885 he returned 
to Cambridge as College and University lecturer in 
mathematics. “iEther and Matter” appeared in 
1900, and his election as secretary of the Royal Society 
in 1901 (he had been a fellow since 1892) was a recog¬ 
nition of his eminence as a mathematical physicist. 
Scientific papers have continued to flow from his pen 
since 1881 or before, but the long-hoped-for treatise 
on electrodynamic theory did not materialise. The 
works of many younger men, however, clearly show 
the inspiration which they derived from his lectures. 
In 1929 the Cambridge University Press published 
two handsome volumes of “ Mathematical and Physi¬ 
cal Papers ”, with Sir Joseph’s own comments in the 
form of notes and appendices; a glance at the table 
of Contents will give an idea of his enormous range 
of interests. In addition, his frequent letters in 
Nature and elsewhere, though as a rule not easy to 
understand, have always been worth serious con¬ 
sideration. 

Those who were privileged to be present will 
not readily forget the inimitable, racy address which 
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Sir Joseph gave in the Arts School in Cambridge 
at the Clerk Maxwell Celebration in October 1931; 
it wtis quite different from the paper, “ The Scientific 
Environment of Clerk Maxwell ”, published in the 
Commemoration Volume, and this in turn is only an 
extract from a more extended investigation into the 
historical origins of thermodynamics and the kinetic 
theory whioh, it is hoped, will soon be published. 
One of the duties of the Lucasian professor, as of the 
other professors of mathematics in Cambridge, is the 
reading of the essays submitted year by year for 
the Smith’s Prizes ; and thus Sir Joseph has kept 
constantly in touch with the best of the younger 
Cambridge mathematicians. Perhaps he has occa¬ 
sionally been a little out of sympathy with some of 
the recent developments in pure mathematics, but he 
has always been ready with advice and encourage¬ 
ment ; in particular, the succession of Isaac Newton 
Students have reason to bless his name. From 1911 
until 1922, Sir Joseph sat as member of Parliament for 
the University of Cambridge, and other administrative 
duties, in the University and elsewhere, have been 
thrust upon him and conscientiously discharged. A 
congenial office has been his chairmanship, in the 
absence of the Vice-Chancellor, of the Observatory 
Syndicate and the Solar Physics Committee in Cam* 
bridge ; he always seems thoroughly to enjoy pre¬ 
siding over the body of distinguished men of science 
who assemble once a year to lunch with the professor 
of astrophysics and discuss the affairs of the Solar 
Physics Observatory. It is to be hoped that Sir 
Joseph’s retirement from his professorship will not 
mean his leaving Cambridge, for his College and the 
University can still profit by his services. 
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Geological Society Elections 

The following have been elected foreign members 
and foreign correspondents of the Geological Society 
of London : Prof. R. A. Daly, Sturgis Hooper pro¬ 
fessor of geology in the Museum of Comparative 
Zoology at Harvard College, an authority on igneous 
rocks and mountain building and on coral reefs ; 
Prof. Paul Niggli, University of Zurich, distinguished 
for his work on ore deposits and crystallography; 
and Prof, Bailey Willis, Stanford University, known 
for his work on geological structures, to be foreign 
members of the Society. Prof. C. P. Berkey, Columbia 
University, New York City, secretary of the Geological 
Society of America, who has carried out geological 
studies in Mongolia and elsewhere ; Prof. H. A. 
Brouwer, University of Amsterdam, known for his 
work on the geology and petrology of the Dutch 
East Indies; Prof. Hans Cloos, University of Bonn, 
an authority on the tectonics of igneous intrusions ; 
Prof. W. K. Gregory, curator in the American Museum 
of Natural History, New York City, distinguished for 
his studies on fossil vertebrates ; and Dr. Victor Van 
Straelen, director of the Natural History Museum in 
Brussels, distinguished for his work on fossil Crustacea, 
to bo foreign correspondents of the Society. 

Beilby Memorial Awards 

Awards are made from time to time from the 
interest on the Beilby memorial fund to British in¬ 
vestigators in science for original work, preference 
being given to the investigation of problems con¬ 
nected with fuel economy, chemical engineering, and 
metallurgy. The administrators of the fund have 
just awarded £105 each to Mr. W. J. Rees, of the 
Department of Applied Science in the University 
of Sheffield, and Dr. W. R. Schoeller, metallurgist, 
Messrs. D. C. Griffith and Co., London. Mr. Rees was 
educated at George Dixon Technical School, Birming¬ 
ham, and at the Royal College of Science, London. 
In 1901, he became assistant to Dr. Walter Rosenhain, 
in the laboratories of Messrs. Chance Bros, and Co., 
Ltd., at Birmingham; in 1906*-!7, he was chief chem¬ 
ist to the same company, and since 1917 he has been 
lecturer in charge of the Department of Refractory 
Materials in the University of Sheffield. He is an 
honorary member of the British Cast Iron Research 
Association, to which he was elected in recognition 
of services rendered in connexion with research on 
moulding sands ; and hon. secretary of the Refrac¬ 
tories Association of Great Britain. Dr. Sohoeller 
was bora at Antwerp and educated in Belgian State 
schools at Antwerp and Touraai. He studied chem¬ 
istry at the Polytechnic Institutes at Darmstadt 
and Stuttgart, and at the University of Greifswald, 
where he obtained the degree of Ph.D. in 1902. In 
the following year, he joined the staff of Messrs. D. C. 
Griffith and Co., assayero to the Bank of England, and 
in 1909 was naturalised as a British subject. After 
experience in the United States, South America, China, 
and elsewhere, he rejoined Messrs. D. C. Griffith and 
Co.* specialising in rare metals. From 1913 onwardB, 
he has devoted much of his spare time to original 
*©*eareh work, especially on tantalum and niobium. 


He is joint author with Mr. A. R. Powell, pf “ The 
Analysis of Minerals and Ores of the Rarer Elements”. 

The Peking Man 

At a meeting of the Geological Society of China on 
June 28, Prof. Davidson Black made the first public 
reference to the discovery of parts of Sinanthropus 
other than the skull—an ungual phalanx of the foot 
found more than two years ago, a clavicle and a semi¬ 
lunar bone (wrist) found last season. The announce¬ 
ment of these discoveries was witlihold until the close 
of the present season’s excavations at Chou Kou Tien 
in the hope that other parts of the limbs might be 
recovered. This hope has not been realised. Hence 
an account is now given of the small fragment that 
seems to demonstrate that the Peking man’s hand 
” differed in no essential respect from our own ”, 
of the peculiar obliquely-directed toe-bone, which 
“ makes it probable that the feet differed much more 
widely from ours than the hands ”, and of the robust 
clavicle. On July 5 Prof. Davidson Black left Peking 
for England to deliver the Croonian Lecture to the 
Royal Society next December ; he is visiting fossil 
beds in India and Egypt on the way. Before leaving 
China, he made casts of the five jaw fragments, the 
complete skull of the youth found in 1929, and of the 
endoeranial cast of Sinanthropus, for transmission to 
London for reproduction, and completed his report 
on the endoeranial cast and its significance. Its 
capacity is not more than 900 c.c. It reveals the 
asymmetry claimed to bo distinctive of right-handed¬ 
ness. The cast displays many primitive features of 
exceptional interest, which shed important light on 
the distinctive characters of the earliest human brain. 

Women Graduates La Modern Life 

At the annual reunion on June 30 of the University 
of Edinburgh Graduates’ Association, held in the 
Womon’s Union, Sir Josiah Stamp referred to the 
alumni associations in America as constituting one 
of the strongest sides of American university life, and 
said that he hoped the graduates of Edinburgh would 
similarly endeavour to make the University a real 
and active part in themsolves, letting its influence 
remain with them and helping it in every way they 
could. Speaking more particularly to the women 
graduates, lie reflected upon the gravity of the times 
in which we live and the tremendous importance and 
value of the collective mental training represented by 
the graduates who had just been * capped ’, mobilised and 
conserved for the future. While it may be said that 
the careers of many of these women will be cut short 
and some people may say all they have done at the 
University would so be wasted, he considers that a 
wrong view. Why should not man and wife act to¬ 
gether in the great task of thinking out the world’s 
problems, thus making for a higher standard of civic 
and individual judgment than we have to-day T 

The Universities and Civilisation 

Sir Joslah was emphatic that civilisation is at the 
crossroads ; it may go one way under the influence of 
mass desire and mass impression, or the other way 
under the influence of intellectual and moral leader- 
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ship. If a university is not a great force, if the mem¬ 
bers of a university are not a great force in that 
decision, then who is ? Where are we to look for it ? 
In this crisis in civilisation there is a terrific responsi¬ 
bility on university graduates for elasticity of mind, 
probity and clarity of judgment, and industry of 
thought on the concrete issue before them. There 
are many great issues on moral principles in these 
days, when the widely-held view is that the proper 
place for a path is the edge of the precipice. The 
world is full of good people who are thoroughly 
muddle-headed ; this is a time for level-headed de¬ 
cisions and carefully worked out ones. Sir Josiah 
concludetl with a call to the students to be true to 
the great ideals the university has given them ; and to 
try to make the university what he believes it ought 

always to he.somewhere where the reasoned thought 

and soul of our country can have the perpetual asso¬ 
ciation of great ideas, the discipline of serious and per¬ 
sistent aims, the purification of candid and purging 
humour, and lastly the company of souls that are 
kindled to noble purposes. 

Society for Psychical Research 

The last of the jubilee meetings of the Society for 
Psychical Research was held on July 4 at the Con¬ 
way Rail, when Dr, William Brown, Wilde reader 
in mental philosophy in the University of Oxford, 
lectured on “Psychology and Psychical Research 
The president. Sir Oliver Lodge, took the chair. 
Dr. Brown said that hypnotic and psycho-analytic 
investigations have greatly supplemented the theory 
of the 1 subliminal self ’ first propounded by F. W. II. 
Myers, one of the founders of the Society for Psychical 
Research, without, however, really supplanting it. 
The employment of the statistical method on large 
numbers of cases is entirely in the spirit of strict 
science, yet the predominantly negative results 
recently obtained along these lines as regards mani¬ 
festations of telepathy and clairvoyance should not 
blind the public to the possibility of such phenomena 
in special cases and under special conditions. The 
intensive study of well-attested individual cases is 
needed to correct the balance, and it is especially 
along this line that the Society for Psychical Research 
has done much useful work. Ono might base one’s 
belief in survival most firmly on generai philosophical 
and religious considerations as to the nature and value 
of human experience ; nevertheless, the sum total of 
evidence of a scientific nature accumulated by the 
Society for Psychical Research in support of survival 
is far from negligible, 

Marconi Beam Stations for Shanghai 

Nbw Marconi transmitting and receiving stations 
are to be erected near Shanghai for the operation of 
the proposed short-wave beam services between 
China and Europe and the United States. A unique 
feature of the installation will be the inclusion 
of auxiliary Marconi apparatus enabling the trans¬ 
mitters to be utilised for broadcasting services when 
they ore not in use for telegraphic communications. 
The auxiliary apparatus for this purpose consists of 
a modulating equipment which, can be connected to I 
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either of the telegraph transmitters to provide tele¬ 
phone signals of broadcasting quality. A complete 
set of Marconi studio equipment is also to be supplied 
to enable the service to be conducted in acoordanoe with 
the most modern practice. The aerial system of the 
transmitting station is of particular interest. For the 
commercial telegraph services to Europe, of which the 
principal is the service to Great Britain, two bays of 
beam aerials, accurately oriented to concentrate their 
signals oil the receiving stations, are to be erected, one 
being tuned to the wave-length of 17 metres and the 
other to 26 metres, the wave-lengths allotted to these 
circuits. A third beam aerial array will be directed 
on San Francisco for the American service. In addi¬ 
tion, there will be four omni-directional aerials, one 
of which will be used for broadcasting. The others 
are provided to afford the station the maximum flexi¬ 
bility in the range and extent of its telegraphic ser¬ 
vices. At the receiving station four high-speed com¬ 
mercial service receivers of the Marconi beam type 
are to be installed, with two beam aerial systems 
directed on Europe and two on San Francisco. Four 
omni-directional receiving aerials are also to be 
supplied for the reception of short-wave signals from 
other countries with which beam services are not 
required. On the completion of these stations near 
Shanghai a direct commercial wireless circuit will be 
provided for the first time between Great Britain and 
China. 

Emergency Lighting Sets 

In addition to the usual source of electric power for 
supplying lamps and signalling devices, it is some¬ 
times necessary, in order to safeguard life and property, 
to have another source of power that can be available 
in emergency. Such additional sources are necessary 
for theatres, cinemas, hospitals, and for all large 
buildings through which there is a continuous stream 
of traffic. Up to the present time, storage batteries 
have often been used for this purpose, but their draw¬ 
backs are their expense and the gases they develop, 
often necessitating the use of a large separate room. 
A petrol electric set has sometimes been suggested, 
but there is frequently difficulty in starting it after 
a long period of standstill. Fire risks also impose 
restrictions in the selection of rooms for these sets. 
In a recent issue of Allgemeine Elektricitdia Qeaell- 
schaft {A.E.Q.) Progress , a new emergency lighting set 
is described which eliminates practically all these 
difficulties. It consists simply of a small water 
turbine, which can be connected to the municipal 
water mams and drives a direct current generator 
(turbinamo). The water supply to the turbine is 
normally cut off. Should the normal supply voltage 
fall for any reason, an electro-magnet ceases to act 
and so a cut-off device is released, and the pressure of 
the water in the mains opens a valve and the machine 
rotates. The water pressure required is anything 
between 3 and 6 atm os. (42*6-35 lb. per sq. in.). The 
lighting set has a vertical axis, and takes up very little 
space. It should be placed near the water supply 
mains. As a disturbance rarely occurs, and lasts only 
veiy little time, the cost of the water used is negligible. 
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Mechanised Farming 

11 Mechanisation and British Agriculture ” was the 
subject of the fourteenth Conference held at Rotham- 
sted Experimental Station, Harpenden, the full report 
of which has been published and can bo obtained on 
application to the Secretary, price 2s, 6 d. In these 
times of agricultural depression, the use of labour- 
saving machinery and implements is one of tho most 
feasible means by which farmers may reduce their 
costs, and tho appliances available and their prob¬ 
able linos of development are described by Mr. J. E. 
Newman, of the Oxford School of Agricultural En¬ 
gineering. Successful practice in the new cereal 
husbandry is set out in a series of papers by leading 
farmers, the record of whose experience is of the utmost 
value. The question of live stock is not, however, 
overlooked, and Prof. J. A. S. Watson contributes a 
stimulating account of the combination of animal 
husbandry with mechanised farming. Tho mainten¬ 
ance of soil fertility under the frequent growth of 
cereals is the subject of a paper by Sir John Russell, 
who discusses, amongst other problems, the most 
economical means of restoring to the soil tho surplus 
straw which is now an encumbrance on the large 
cereal farms. The booklet contains a full account of 
the discussion following the papers and a summary 
of the agricultural problems involved. 

Prehistoric Pot-Boilers 

Mr. Wilfred L. Bullows, of Stroetly, Warwick¬ 
shire, adverting to a reference to flint pot-boilers by 
Sir Arthur Smith Woodward in his article on fossil 
man in China (see Nature, May 28, p. 784), writes to 
point out the unsuitability of flint for this purpose. 
In the course of an investigation of a prehistoric cook¬ 
ing site in Sutton Park, Warwickshire, in 1926, Mr. 
Bullows carried out a number of experiments with 
the view of ascertaining the methods probably em¬ 
ployed in making use of several cooking pits which 
had been discovered on tho site under mounds of 
broken stone of an undoubted antiquity. On a con¬ 
siderable area of ground laid bare by a fire which had 
taken place a few years previously, there were found 
not only a number of cooking pot-holes, oval in shape 
and of an original depth of about ft., but also 
hearths for heating tho stones, as well as ridges 
of stone, which probably represented the dealings 
of the cooking pots. The pot-holes had not been lined 
with clay ; but evidently undressed skins had been 
used as a lining, the shape of the hide probably being 
responsible for the oval shape of the pit. In a trial 
in a small pit lined with a sheepskin, it was found that 
four gallons of water could be raised to boiling point 
with heated stones in about forty minutes. Fifty 
pounds of stones, each weighing from two to three 
pounds, were required. The stones used here by pre¬ 
historic man were quartzite pebbles from the Bun tor 
pebble beds, and the same kind of stone was used in 
the experiment. Flints were found to be useless, as 
not only did they split alarmingly in the fire, but 
sudden contraction in cold water reduced them almost 
to powder. A report by Mr. Bullows on his investiga¬ 
tion q! this interesting site in Sutton Park and its 
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bearing on methods of cooking by the use of heated 
stones appeared in Trans . Birmingham Arctoeol. *SV>c., 
vol. 52. pt. 2, 1927. 

Egypt Exploration Society’s Exhibition 

The exhibition of archaeological finds during the 
past season, now open at the Wellcome Historical 
Medical Museum, Wigmore Street, London, covers 
the work of the expeditions of the Egypt Exploration 
Society at Ahydos, Amama, and Armant. At Abydos, 
the Society, working in co-operation with the Oriental 
Institute of Chicago, is engaged in copying the frescoes 
of the temple of Seti. The work is in the hands of 
Miss A. M. Calverley and Miss M. F. Broome, who 
contribute a magnificent series of paintings os the 
result of thoir activities during the past winter. The 
exhibits from Amama include a number of photo¬ 
graphs, some taken from the air; frescoes which have 
been restored skilfully; statuary of the age of Akhon- 
uton, mostly broken by his successors, and profiles 
engraved on limestone, which are thought to be 
sculptors* trial pieces. Among the other miscellaneous 
objects included from this site arc glass, pottery, and 
ostraka of the Roman period. At Armant the most 
remarkable* finds were the predynastic plaster * flags * 
already familiar from the published description by 
Mi*. C). H. Myers, director of the excavation. Slate 
palettos. black-topped ware in remarkably good pre¬ 
servation, other pottery, and flints are of a more 
familiar character than painted skulls and two hippo¬ 
potami in pink limestone which accompanied them. 

Habits of the Pangolin 

How tho Indian pangolin combines attack with 
defence is told by Mr. W. CL Adam in the Field for 
June 11, p. 882, in an article on the species as studied 
by him in ('eyIon, of which island it is a native. When 
rolled up in the defensive position with its tail turned 
forward, it keeps up a slapping and grinding move¬ 
ment with that member, and if this results in any part 
of the assailant's body being caught between its own 
body and tail, begins a sawing movement of the latter 
which, the scales of tho body and tail being opposed 
in the rolled-up position, inflicts a severe wound. 
Whether this act be due to instinct or intelligence, 
the pangolin seems to be an animal of fairly high 
mentality and advanced instincts. Both male and 
female care for tho young ones, and Mr. Adam has 
seen the pair jointly hunting for a strayed one by 
scent and carefully convoying it home when found. 
Moreover, a young pair stayed about his premises in 
a semi-domesticated condition for more than a year, 
recognising strangers with squeaks, but answering to 
names with those they knew, while the female would 
even let puppies play with and pull her about. 

Woad as a Crop Plant 

Plants and animals when taken under man’s care 
have to face natural seleotion in a new and special 
form, the struggle now being to retain his favour 
against competitors in cultivation and against his 
inventions. That highly historical dye-plant, woad, 
has at last succumbed in this conflict, according to an 
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article by Mr. A. W. Exell in the Gardeners' Chronicle 
for June 18, p. 403. Last grown in France in 1887, 
its cultivation in Germany had ceased about twenty 
years before this date, but was continued in England, 
in spite of the competition first of natural and then of 
synthetic indigo, for many years later, the product 
being used in the dyeing of police and naval uniforms. 
The industry hod, however, long been a declining one, 
and in 1930 only two farms, both in Lincolnshire, 
were growing woad. Of these, one ceased to do so last 
year, but the other raised a small crop ; this year 
none at all has been grown, and Mr. Ex ell thinks the 
day of wood as a crop-plant is over, though some stock 
of the prepared product is still left. Woad was an 
expensive crop to raise, and the labour and land 
devoted to it have been diverted to the production of 
potatoes and sugar-beet. 

William Morgan 

Mr, Palin Elderton in a recent lecture to the 
Faculty of Actuaries { Trans . Fac. Act., 14 , 1932, 
pp. 1-20) gave an interesting sketch of the life of 
his distinguished predecessor William Morgan, who 
became assistant actuary of the Equitable in 1774, 
actuary a year later, and retired so long after as 1830. 
Morgan, who was a self-taught mathematician, owed 
his appointment to the famous Dr, Richard Price, 
whose biography he wrote (not, according to Mr. 
Elderton, very well), and althoiigh some of his mathe¬ 
matical work in connexion with joint survivorships 
might not have commended itself to better trained 
mathematicians, it was, writes Mr. Elderton, “ the 
first serious attempt to obtain a general solution to 
the problems of survivorship, and had the merit— 
a great one indeed—of giving expressions that could 
be used to obtain arithmetical results from any 
mortality table”. 

Pharmacy in Scotland 

The forthcoming British Pharmaceutical Confer¬ 
ence at Aberdeen on Sept. 12-16 has been the chief 
influence in the choice of material for the handsome 
special issue of the Chemist and Druggist for June 26, 
The majority of space has been devoted to various 
phases of Scottish activity from the point of view of 
pharmacy. An interesting account of the early his¬ 
tory of pharmacy and tho apothecary in Scotland is 
given by Dr, Thomas Ferguson. The cod-liver oil 
industry of Aberdeen and the extraction of the oil in 
Newfoundland are described, with useful illustrations. 
The appreciation of Aberdeen, the host city for the 
1982 Conference, is well worth reading, and the illus¬ 
trations (in photogravure) of its streets, industries, 
and colleges are very striking. Among the more 
descriptive articles is an illustrated account of the 
British Drug Houses, Ltd. 


Announcements 

The following Royal Society research appointments 
are announced: Mr. C. N. Hinshelwood, Trinity 
College, Oxford, and Dr. M. L. E. Oliphant, Trinity 
College, Cambridge, to be Meesal Research Fellows. 
Dr. W. Hume - Rothery, Magdalen College, Oxford, 
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and Dr. A. J. Bradley, University of Manchester, to be 
Warren Research Fellows. 

The fourth Victor Horsley Memorial Lecture of the 
British Medical Association will be delivered by Prof. 
E. D. Adrian, on “ The Visceral Sense Organs ”, at 
University College Hospital Medical School, Gower 
Street, London, W.C.l, on July 20, at 6 p.m. Ad¬ 
mission to the lecture is free on presentation of a 
visiting card. 

In connexion with the centenary meeting of the 
British Medical Association at London, the popular 
lecture will be delivered by Prof. Julian Huxley in 
the Great Hall, University College, Gower Street, 
W.C.l, on July 29. The subject of the lecture will be 
“ The Biology of Human Nature Tickets can be 
obtained from the Organising Secretary, British 
Medical Association Centenary Offices, Tavistock 
House (North), London, W.C.l. 

The first Hinchley Memorial Lecture of the Institu¬ 
tion of Chemical Engineers will be delivered on Oct. 28 
by Mr. H. T. Tizard, Rector of the Imperial College 
of Science and Technology, on “ Chemical Engineering 
and the Aircraft Industry *\ These lectures have been 
inaugurated to commemorate the long and intimate 
association of the late Prof. J. W. Hinchley with the 
Institution, and will be delivered at intervals of three 
years. 

An International Conference on Social Work is to 
be held at Frankfort-on-Main on July 10-14. The 
main theme of the conference will be “ The Family ”, 
The work of the Conference will be divided among 
six commissions dealing with health services, educa¬ 
tional influences, economic insecurity, and other sub¬ 
jects. Arrangements for British delegates have, at 
the request of the British National Committee, been 
undertaken by the Institute of Sociology. Particulars 
can be obtained from Miss E. W. Spear, Secretary, 
Institute of Sociology, Le Play House, 66 Belgrave 
Road, Westminster, S.W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A head of 
the Department of Mathematics and Physios at the 
Polytechnic, Regent Street, W.l—The Director of 
Education, The Polytechnic, Regent Street, W.l 
(July 11). A head of the Chemistry Department 
at Sunderland Technical College — Chief Education 
Officer, Education Offices, 16 John Street, Sunder¬ 
land (July 11). A chemist in the Department of 
Government Chemist — The Government Chemist, 
Clement’s Inn Passage, Strand, W.C.2 (July 18). A 
poultry pathologist in the Department of Agriculture 
and Horticulture at the University of Bristol—The 
Agricultural Officer, The University, Bristol (July 18). 
A biologist for the biologioal survey of the Hampshire 
Avon—The Registrar, University College, Southamp¬ 
ton (July 16). A lecturer in chemical engineering 
in the Department of Chemical Engineering at the 
Imperial College of Science and Technology—The 
Registrar, Imperial College of Science aiid Technology, 
London, S.W.7 (Sept. 9), 




July 9, 1932] 


NATURE 


57 


Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications.] 

New Evidence for the Neutron 

Several important communications dealing with 
the properties of rays emitted by atomic nuclei when 
bombarded with a-particles have recently appeared , 1 
on which we should like to make a few comments. 

It has been shown by F. Joliot * that the rays emitted 
by boron under the action of a-particles from polonium 
are much more penetrating than had originally been 
indicated. Their penetrating power, while superior 
to that of the most powerful ys obtained from 
radio-active sources, is inferior to that of the rays ob¬ 
tained from beryllium bombarded by a-particles from 
polonium. This result docs not agree with Webster’s 
findings, but agrees with the fact that the protons 
ejected from boron are slower than those ejected from 
beryllium. Secondly, we have shown that the ejection 
of protons is a general phenomenon. By means of the 
Wilson chamber, we have photographed the paths of 
the helium nuclei ejected by beryllium rays, and from 
absorption measurements were able to conclude that 
other atoms are also ej ected. Further, our experiments 
showed for the first time the important part played 
by the nuclei in the absorption of the rays emitted by 
beryllium under the influence of a-particles, a pheno¬ 
menon which clearly marked them off from all pre¬ 
viously known radiation. 

J. Chadwick was led simultaneously to the same 
generalisation concerning the ejection of nuclei, and he 
put forward the view that the penetrating rays pro¬ 
duced by the bombardment of beryllium by a-particles 
from polonium are neutrons. This interpretation is 
necessary if onergy and momentum are conserved in 
the collision. 

Recent experiments which we have carried out with 
M. Savel clearly show that the rays emitted by lithium 
have a penetrating power, in lead, less than that of the 
Y-rays of polonium (they are completely absorbed by 
5 mm. of lead), and that they are much more readily 
absorbed, at equal surface mass, by paraffin than by 
lead. This proves that they cannot be of an electronic 
or electromagnetic nature. Since for various reasons 
it is extremely improbable that wo are dealing with 
hydrogen nuclei or a-particles (the energy of which 
would be enormous), these results prove— independ¬ 
ently of the ejection of niuslei and the laws of elastic 
collisions —that the rays emitted by lithium under 
bombardment by a-particles from polonium are 
different from previously known radiation and are 
probably neutrons. The above reasoning does not 
apply to the rave ejected from beryllium, boron, or to 
those emitted by lithium when bombarded with the 
a-rays from the active residue of radium, 8 because 
in such oases we do not have y-r&ys of equivalent 
penetrating power, for comparison. 

Our latest experiments, in collaboration with M. 
Savel, indicate that the protons ejected from beryllium 
form two groups. This suggests that there are also 
two groups of neutrons (each group not necessarily 
homogeneous); one group has a range of 28 cm. in 
air, and an energy of 4*5 x 10* electron volts; the 
other has a range of about 70 cm. and an energy of 
approximately 7*8 x 10* electron volts. We find it 
dunouft; to reconcile Chadwick’s result of a maximum 
range of 40cm. with the curves which we have obtained 
for the absorption of protons. 


The mass of the neutron calculated by Chadwick 4 
(based upon the experimentally estimated energy of 
the neutrons from boron), according to the reaction 
B u + a = N 14 + n, 5 is about 1*006 (He = 4), and the 
atomic mass of Be®, based on the energy of the fast 
neutrons (7-8 x 10* ev.), is 9*006. This suggests that 
the binding energy between the two a-particles and the 
neutron in the Be* nucleus is relatively weak. Further, 
we know that the■ rays emitted by beryllium are 
composed of neutrons and photons, and we may there¬ 
fore suppose that they are emitted simultaneously 
according to the equation 

Be? + a = C 18 + n + hv. 

The photons of 2 to 4*6 x 10* ev. energy, which we 
have detected, would correspond to the group of 
neutrons of maximum energy 4*5 x 10* ev. (protons 
having a range of 28 cm.). Ir&ne Curie, 

F. Joliot. 

Institut du Radium, 

Laboratoire Curie, 

1, Rue Pierre-Curie, Paris (6 e ), 

June 26. 

1 H. 0. Wrbuter, J. Chadwick, N. Feather, F. I. Bee, Proc . Roy. 
Soc., A, 136 , 428, 692, 708, and 727 ; 1932. 

• F. Joliot, C.R. Act. Sci., 193 , 1415 ; 1931. 

* M. dc liroglie and L. Leprlncc-Klnguet, C.R. An. Sci., 194 , 1616; 
1932. 

• J. Chadwick, Proc. Roy. Soc., A, 138 , 702 ; 1932. 

* I. Curie and F. Joliot, C.R. Ac. Sri., 194 , 1229 ; 1932. 

Concentration of Slow Neutrons in the Atmosphere 

Recent evidence * of neutral particles of atomic 
mass and great ponetrating power suggests the possi¬ 
bility that terrestial matter may contain similar 
particles of low (thermal) energies, undetected 
nitherto by reason of their small interaction with 
matter. While it has been argued that neutrons of 
mass 1 would rapidly escape from the earth, one 
would hesitate to deny the possible existence of 
similar bodies of greater mass, and it seems pertinent 
to remark that experimental evidence already exists 
which, if we knew the laws of collision of neutrons 
with matter, would at once fix an upper limit to their 
concentration in the atmosphere. 

Consider a gravitation experiment of the Michell- 
Cavendish type and suppose the large attracting 
masses to be heated above room temperature. If 
the atmosphere contains a constituent enjoying 
relatively free passage between the ‘ attracting ’ ana 
the Suspended’ masses, but, nevertheless, capable of 
some slight exchange of momentum with them, a 
radiometer repulsion should be experienced by the 
suspended masses. The arrangement constitutes, in 
fact, a radiometer pressure-gauge. Let m be the 
mass of a neutron, M , M' those of atoms of the 
‘ attracting ’ and the 4 suspended 1 bodies respectively, 
T' the temperature of the attracting bodies, and T 
that of the remainder of the system. Let us sup¬ 
pose that m«M and «M' and that the scattering 
of the neutrons by the atoms is elastic and nearly 
isotropic. 8 The law of scattering is then that for the 
elastic collision of a light with a heavy sphere, and 
it becomes possible to calculate the average rate at 
which momentum is exchanged between the two 
atoms, provided that the free path of the neutron is 
so great that multiple scattering in any one of the 
bodies is negligible. If the collision cross-sections 
for a neutron with the atoms in question are a, a', 
the average force on the atom M f due to the excess 
temperature of the atom M is found to be approxim¬ 
ately ___ 

r being the distance between the two atoms and p 
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(dynes . cm.-®) being the ‘ partial proHsnre ’ of neutrons 
in the atmosphere. The presence of neutrons should 
thus entail an apparent decrease of the Newtonian 
gravitational constant with rise of temperature. 
The experiments of Shaw 4 (who found a small increase 
of gravitation with temperature) show that, if M 
refer to lead and M' to silver, a negative temperature- 
coefficient of more than 5 * 10' 4 per °t\ is improbable. 
If for illustration we put m/M = 1/200, a— a'—10“ 15 
cm.®, we find that p<5*10~ 6 of an atmosphere. 
The correct cross-sections for slow neutrons arc not 
yet known. 

P. B. Moon. 

Imperial College of Science, 

South Kensington, London, S.W.7, 

June 20. 


1 chutiwi. k, natitkk, lae. si 2, VA\ 27. 1932. 

* cimfiwiek, t*roc. Hojj. Soc., A, 136, 692, 1932, mid following papers. 

* U. §5 of (2). 

4 Sliiw, Phil. Travn., A, 216, 3-19 ; 1910, 


Currents produced by the Gills of Mayfly 
Nymphs 

Babak and Foustka 1 were able to show that the 
movements of the gills of ephemerid nymphs were 
dependent on the oxygen tension 6i t he water. Later, 
Dodds and Hisaw a demonstrated a relation between 
the gill area j )pr gram weight of the animal and 
the oxygen tension of the water inhabited by these 
animals. That the currents produced by the gills 
might differ in different species, and that such currents 
might have ah adaptive significance, appear to have 
escaped notice. 

The following five species from stagnant and running 
waters arc being examined : Chi won dipterum and 
Leptophlebia marginatu as examples of pelagic animals 
in stagnant water ; Ephemera rulgata, a form burrow¬ 
ing in fine mud or sand in running water ; Ecdyo- 
mtrue venosns , associated with fast streams with 
stony beds ; and Ccmis horaria , a form which burrows 
in fine mud to such a small depth that the gills are left 
exposed in the water at the mud surface. 

In each case the gills move in metachronial rhythm, 
and problems comparable with those elucidated by 
Cannon and Manton a * 4 on the feeding mechanisms 
of Crustacea are presented. 

The erect plate-like gillH of Chloeon moving in meta¬ 
chronial rhythm create differences of pressure in the 
intergill spaces. Thus in any intergill space a period 
of suction is followed by a period of compression. The 
main result of this is a symmetrical current passing 
backwards over the abdomen and outwards in an 
upward direction between the gills. The lost gills are 
stationary and act as buffers, directing the current 
strongly to each side. This prevents the setting up of 
eddies near the animal in that region and ensures that 
the same water will not be used again for respiration. 

In Leptophlebia it is not yet clear how far pressures 
set up between the gills are significant, since the gills 
lie at different angles to the body. The gills act as 
paddles, and by their rotation throw water over them¬ 
selves from in front, or the sides of, or from beneath 
the body to the middle dorsal line. Since the gills are 
moving at different levels of the water opposite the 
several segments of the abdomen, water from all 
regions round the body is explored for respiratory 
purposes. 

Ephemera in its mud tunnel creates a simple pos¬ 
teriorly directed current over the dorsal side of the 
abdomen. The gills are held upwards over the back 
in a roof-like manner. Moving in metachronial 
rhythm from before backwards, they press backwards 
the column of water beneath them and thereby set up 
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a rapid current very appropriate for a creature with 
such burrowing habits. 

The gills of Ecdyonurus project postero-laterally 
from the body. Lying in the angles between the 
broad hind femora and the abdomen these gills are 
protected from the rapid flow of water in which the 
animal lives, There is little difference of phase in the 
metachronial movement of the gills. The current 
produced passes from the outer sides of the body 
upwards between the gill plates to the mid-dorsal line. 
The animal commonly faces upstream, and the en¬ 
vironmental flow of water thus assists in the removal 
of the ‘ gill current * along the animal’s dorsal side to 
the posterior region. 

Camis possesses a pair of elytroid protective gills. 
These are held upwards at an angle of about 40°, while 
the remaining four pairs of gills, behind and beneath 



Fig. 1.—Diagrams of current* over the abdomen in A, Chhron dipterum ; 
B, Leptophlebia marginata ; C, Ephemera vulgata ; D, Ecdyonurus 
venosus ; and E, Cami* horaria. 


them, boat in metachronial rhythm. In this form, as 
opposed to all the others mentioned, the current is 
asymmetrical. It flows in between the moving gills, 
beneath the * elytra * at one side and out at the other. 
To this fact may be related a remaining one. Whereas, 
in the first-mentioned species, members of a pair of 
gills beat simultaneously, here the members of a pair 
of gills in motion are out of phase with each otner. 
Thus, in addition to a metachronial rhythm along the 
animal, there is a similar rhythm from side to side in 
two elements of a pair. 

The details of the above phenomena are being 
investigated with the aid of the stroboscope. 

L. Eastham. 

Department of Zoology, University, 

Sheffield, 

1 Babak, E., und Foustka, 0., Arch. Gee. Phys„ 119; 1907. 

1 Dodds, G. S.. and Hisaw, F. L„ Ecology, 5 ; 1924. 

■ Cannon, H. Trans. Roy. Soc., Edin., 66 ; 1927 and 1928. 

4 Cannon, H. G., and Manton, 8. M., Tran*. Roy. Soc., Edin.. 66 : 
1927. 


Discontinuous Distribution in Bees 

In 1898,1 described a new genus of bees, Hesperapid, 
based on a species found in New Mexico. Since that 
time, sixteen other species have been referred to this 
genus, which proves to be especially characteristic of 
the south-western deserts, in California, Lower Cali¬ 
fornia, and adjacent regions. In 1911, Friese described 
a genus, Capieola , from the deserts of South Africa. 

Last year’s African Expedition led to the discovery 
of no less than seven new species in South Africa, the 
localities being Graaff-Reinet, Calvinia, Nieuwoudtville, 
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and Van Rhyn’s Pass. One of these species, collected 
by Miss Alice Mackie, I have named Cnpicola alicece. 
The female has the clypeus with a median sulcus ; 
hind tibies and tarsi red ; spur of mid tibia with about 
thirteen oblique closely set fine spines ; hair at apex 
of abdomen black. The male has the hind tarsi 
reddish ; hair at apex of abdomon not black ; sixth 
sternite light red, strongly bilobed. The species comes 
from Calvinia and Nieuwoudtville. It was when 
describing this species that I was struck by the extra¬ 
ordinary resemblance to the American JHesperapis. 
On making comparisons, I failed to find any generic 
character to separate Hesperapin from Gapicobi. This 
was so extraordinary that 1 sent a pair of C. alicecR 
to Mr. P. H. Timberlake, of California, who has a 
much larger collection of Hesperapis than anyone else. 
He made a minute study, including the genitalia, and 
now reports (May 12) : 

“ My conclusion is that Capicola is exactly the same 
as Hesperapi#, and the distribution is of course very 
extraordinary. Perhaps the genus is a very ancient 
one, formerly wide spread, but has mostly died out, 
except under desert conditions. If that is so, why 
does it not occur in the desert regions of Asia ? I 
dissected C. aliceoe and found good specific differences 
to distinguish it from the California and New Mexico 
species, but certainly nothing generic. All our North 
American species that I have examined have the 
genitalia extraordinarily alike, these parts being in 
fact rather poor for the differentiation of specicH. 
0. alicew has the genitalia of the same type, and in 
fact there is not a great deal of difference in the 
aedeagus itself. The eighth ventrite is somewhat 
more specialised in the South African insect, anti the 
seventh still more so/' 

Thus C . alirece must become Hesperapis alicew. 1 
cite these details in order to show that apparently 
these insects are truly congeneric, and the resemblances 
are not due to convergence. 

We are reminded of the distribution of the tsetse 
flies (Glofisina), which at present live in Africa (we 
had the pleasure of collecting both G. palpalis and 
G. morsikms in the vicinity of Bukama), but in 
Miocene times were represented by several species in 
Colorado. 

These facts, and others like them, serve to show the 
enormous antiquity of many insect genera, and at the 
same time their liability to be exterminated over large 
areae - T. D. A. Cockerell. 

University of Colorado, 

Boulder, Colorado, 

May 16. 


A Hermaphrodite Sea-Urchin 

Comparatively few cases of hermaphroditism have 
been recorded among echinoids. Gadd 1 has described a 
specimen of Strongylocentrotus drmbaehiensi# with four 
segments of the gonad female and on© segment male. 
Cray * has described a specimen of S. lividus with three 
segments female and two mixed female and male. 
He has also described 2 a specimen of Arbacia pustulom 
which was apparently a castrated male with some 
secondary female characters. * 

A specimen of Echinus esculenteus , taken in twenty 
fathoms on the 4 Breast * ground, off Port Erin, in 
April, had four segments of the gonad female and one 
male. These were all typical in colour—translucent 
yellowish in the female and ivory-white in the male. 
In volume and condition also they were typical for the 
locality, though less full than from inshore specimens. 
Two of the female segments were joined, but the 
rest were discrete. These two segments and the one 
opposite to them were ripe and had full vesicles. The 
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fourth female segment was less full and only about 
three-quarters ripe. The male segment was ripe and 
had full vesicles, but was smaller in volume than 
the ripe female segments. A self-fertilisation yielding 
normal plutei was obtained. This is the only her¬ 
maphrodite which has been found among about three 
thousand urchins opened in the past year. 

Hilary B. Moore. 

Marine Biological Station, 

Port Erin, I.O.M., May 23. 

1 Zool. Anz. t 81, 035; 190fi. 

• Proe. Camb. Phil. Sw. 20, 4# l : 1921. 

Rectilinear Propagation and Diffraction of Electrons 

Dlthinu the preliminary adjustment of an electron 
diffraction apparatus for use with organic vapours, 
some interesting phenomena were observed. 

Fig. 1 is a diagram of the camera ; AB is 15-8 cm., 
BC is 14.4 cm., and CP is 43-8 cm. A is a plane. 
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highly polished cathode of electron metal (magnesium 
alloy). B and C are two (•insular holes 0-3 mm. and 
015 mm. in diameter respectively, M is a piece of 
mica showing thin film colours of the first order. P is a 
photographic plate. The space between C and P was 
evacuated to 10‘ 6 mm. and was only connected to 
the discharge space (A - B) through the holes B and C f . 
The centres of A and B and C wore accurately aligned 
along the axis of the apparatus, and the plane of A 
was at right angles to same. 

After ad j tasting the discharge so as to obtain a 
clearly defined cathode beam, using air as the medium, 
a brilliant diffraction pattern was visible on a fluor¬ 
escent screen placed at P. On enlarging the pattern, 
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the spots were found to consist of a circle with a bright 
spot at the centre. Fig. 2 shows throe of these 
spots (x 3). In the case of this photograph, the 
diameter of the rings was 0-46 mm. and of the 
centre spot 0 06 mm., using electrons of wave-length 
0-07 A, The small size of the central spots enables 
very accurate measurements of length to be mad© 
between them. 

A monochromatic beam of electrons was assured by 
keeping the high voltage ripple below one-tenth of 
1 per oent and the discharge conditions constant. 
This resulted in dearly resolved diffraction images. 
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With no mica in tho path of the beam, a similar 
spot with a bright centre was obtained and could be 
observed directly on the screen through a microscope. 
On starting the discharge with a fresh cathode, only a 
single spot of about 0*5 mm, diameter is seen, diminish¬ 
ing in intensity towards the edge. After a few minutes 
a ring forms, and gradually increases in diameter with 
the formation of a centre. The centre brightens until 
the comparatively stable condition shown in Fig. 2 is 
attained at the end of about an hour of discharge. 

These variations in the spot seem to show that we 
have hero a pin-hole picture of the emitting surface of 
the cathode. The central spot only formB after a 
minute crater has appeared on the cathode through 
positive ion bornbarciment. This crater grows and 
with it the intensity of the spot. On examining the 
geometry of the system, we see that hole B plays but 
a small part, and that C acts as pin-hole lens for repro¬ 
ducing the cathode on D. This shows that electron 
beams obey the simple laws of geometrical optics. 
Campbell S win ton 1 suggested that cathode beams are 
hollow, with a central pencil down the axis for soft 
discharge, but did not observe this phenomenon in 
hard tubes. 

If the distances between the diffraction images in 
Fig. 2 be measured, we find that the triangles formed 
by tho images are nearly isocelos and definitely not 
equilateral (see Kikuchi *). Accurate measurements on 
various micas are being made. 

By using beryllium as a eathodo we hope to achieve 
more constant conditions than with electron metal. 
After a few hours of discharge the centred ring is 
formed and should remain fairly constant for a long 
time. On inserting fused quartz or mica diaphragms 
in front of the cathode with a hole about 0*2 mrn. in 
diameter, we hope to eliminate the circle and thus 
obtain the very fine central pencil by itself. 

Henby de Laszlo. 

V. E. Cosslett. 

The Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry, 

University College, 

London, W.C.l, 

May 20. 

' Proc. Roy . Soc., 61, 70; 1807. 

• Jap. J. Phv 8 , 87; 1028. 


Influence of Light on Paramagnetic Susceptibility 

Bose and Raha have reported 1 that they had ob¬ 
served a diminution of the susceptibility of a chromic 
chloride solution and of other coloured paramagnetic 
solutions, when the solutions were exposed to oonoen- 
trated visible light. They interpreted'their result as 
due to the fact that, by the absorption of light, some 
of the metallic ions are transferred into excited states, 
in which they would have a lower magnetic moment 
than in the basic state. This would indicate that in 
the case of chromic chloride, one of the three electronic 
spins had been reversed, with respect to the other 
spins, in the transition. 

Speochia * tried to repeat those observations by the 
capillary ascension method, but came to no definite 
results. My own preliminary observations, with the 
aid of a long-periodic torsion balance, confirmed Bose 
and Raha’s observations. 

It occurred to me 3 that the explanation given by 
Bose and Raha would necessitate an extraordinary 
long life of the ions in the excited states, which had to 
be at least of the order of 0*1 second. Moreover, the 
energy which is absorbed will in the end for the greater 
part be transformed into heat, and the resulting rise 
of temperature of the substance will, according to 
Curie’s law, also cause a decrease of the susceptibility. 
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One oan calculate the influence of this temperature 
effect for the extreme case when the excited ions have 
no magnetio moment at all during a time T, if we 
suppose that the absorbed light of a wave - length 
of 6000 A. is transformed into heat after the same 
time T\ It appears that for a saturated solution of 
chromic chloride, in a time so short as 4*6 T f the influ¬ 
ence of the temperature effect will already be equal 
to the effect due to the presence of the excited atoms. 

The result of this calculation suggests that the 
observed change of the susceptibility is entirely due 
to the rise in temperature. 

I have tested this latter hypothesis in the following 
way : Two equal bulbs, filled with a saturated solution 
of chromic chloride, wore suspended by a torsion wire 
symmetrically in an inhomogeneous magnetic field, so 
that the magnetic forces exerted on the bulbs were in 
equilibrium. The periods of the torsion balances used 
were rather short : 15 and 30 seconds. 

When the light of a high-pressure mercury arc was 
concentrated on one of the bulbs, a change in the 
susceptibility could be observed, which increased with 
the time, and could be interpreted, assuming Curie’s 
law, as due to a rise in temperature of 0*0010° per 
second. Tho rod and infra-red rays were filtered off 
by a solution of cupric chloride, and as the arc was 
calibrated with a flicker photometer, it could be esti¬ 
mated that the energy ot the visible light falling on 
the bulb was sufficient to cause a rise of temperature 
of about 0 0013° per second. Afterwards the rise 
of temperature was measured directly in the same 
arrangement with a thermo-element and proved to be 
0-001 i° per second, the rise being linear with regard 
to time during the experiment. 

The agreement with the measurements on the 
change oi the susceptibility is satisfactory, and it may 
be concluded that the effect observed by Bose and 
Raha really exists, but is very probably due to a rise 
of the temperature of the substance. No conclusions 
about magnetic moments in excited states can thus be 
drawn from such experiments. 

I wish to express my thanks to Prof. A. D. Fokker 
and to Dr. A. C. S. van Heel for the active interest 
they showed in this research, and to Prof. W. J. de 
Haas, who kindly put the mercury arc at my disposi¬ 
tion. C. J. Gobter. 

Natuurk. Laboratorium van 
Teylers Stichting, 

Haarlem, May 23. 

* nature, 187, 620, April i , 1931, 

1 O. Specohia, U Nuovo Cimento, 8, 179, 291 ■ 1031, 

• C. J. Oorter, Arch, du ifcfwMe Teyler, 87, 182; 1932. 


Infra-Red Bands in the Aurora 

In his letter in these columns 1 regarding the infra¬ 
red aurora spectrum observed by Vegard, Jevons 
failed to say anything about an intensity phenomenon 
in the first positive bands of nitrogen to which I first 
directed attention in a note in the Physical Review.* 
1 called this phenomenon the variation of intensity 
within a progression, the progression in this case 
being a‘r progression. It is strikingly demonstrated 
in Lord Rayleigh’s * experiments on the afterglow 
in mixtures of nitrogen and the rare gases. In this 
paper Lord Rayleigh suggested that the auroral radia¬ 
tion of wave-length 6323 A. was probably the first 
positive nitrogen band (10, 7). In directing attention 
to Lord Rayleigh’s experiments, I pointed out that 
his results could be interpreted as either real or 
apparent violations of the Fronck-Condon rule for 
band intensities. Recently, a similar result in iodine* 
namely, the observations of Ramsauer on the quench¬ 
ing of a fluorescence series in an iodine-oxygen 
mixture, was explained by Loomis and Fuller/ who 
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suggested that the effect was due to irregular re- 
absorption of the fluorescent light* The irregularity 
of the reabsorption was explained by enhanced pre- 
dissooiation in the upper electronic state. A similar 
explanation could apply just as well to nitrogen, since 
ennanced predissociation is produced in the upper 
electronic state of the first positive bands in the 
presence of rare gases. In both iodine and nitrogen 
the phenomenon of variation of intensity in a * 
progression would have to be interpreted as an appar¬ 
ent violation of the Franck-Condon rule. 

The connexion between the phenomenon which has 
been discussed above and the identification of the 
7883 radiation in the aurora as the first positive 
nitrogen band (7, 0) is obvious. If (7, 6) is observed 
in the aurora, then why are (7, 3), (7, 4), and (7, 5) 
missing ? According to the Franok-Condon rule, 
these bands should be stronger than (7, 6), and yet 
they have never been reported in any auroral dis¬ 
plays. The 0323 radiation which was identified as the 
band (10, 7) presents a similar problem. The observa¬ 
tion in laboratory experiments of violations of the 
Franck-Condon rule, be they real or apparent, enable 
us to identify such bands as 7883 and 0323 os nitrogen 
bands. Joseph Kaplan. 

Department of Physics, 

University of California at Los Angeles, 

June 6. 

1 NatuRK, 129, 759, May 21, 1932. 

B Phys. to., 38, 778 ; 1930, 

8 Pn>c. Roy. Sov.. A, 102, 453 ; 1922. 

* Loomis and Fuller, Phys. Ret\ t 39, 180 ; 1932. 


Chain Reactions in Enzymatic Catalysis 

I must thank Dr, Richtor 1 for raising the fascinating 
problem of whither enzymes act by initiating chain 
reactions. If this is correct, the value which I cal¬ 
culated 2 for the number of hydrogen peroxide mole¬ 
cules destroyed by a catalase molecule per second, 
namely, about 10 6 , retains its biological significance, 
but the enzyme surface is far less active than I sup¬ 
posed. The view that oxidative enzymes in general 
initiate chain reactions was put forward by Haber and 
Willstatter. 2 I propose to examine this view, but 
only some of the arguments which I shall bring against 
it would be valid if catalase were unique among 
enzymes in starting a chain reaction. This is, how¬ 
ever, very unlikely. Peroxidase was shown by Kuhn, 
Hand, and Florkin 4 to have the samo degree of 
activity per molecule per second, and a very similar 
active neematin grouping. 

The chain theory renders the proportionality 
observed in many cases between enzyme concentra¬ 
tion and reaction velocity unintelligible. If the 
chains end when two free radicals meet, as Haber and 
Willst&tter assume, their length should be shorter the 
greater the concentration of radicals, and the reaction 
velocity should be about proportional to the square 
root of the enzyme concentration, as Allmand and 
Style,* found it proportional to the square root of the 
illumination when hydrogen peroxide was jphotolysed. 
If the chains end on the walls or other foreign sub¬ 
stances, the velooity should be appreciably reduced by 
some of the very miscellaneous impurities found in 
catalase preparations* Zeiie and Hellstrdm, 8 among 
others, found that neither of these conditions was 
fulfilled in the case of catalase. 

Again, the chain theory does not account for 
•specificity. Thus Haber and Willst&tter postulate 
wee QH radicals not only in the catalase reaction, 
but also in the actions of acetaldehyde oxidase and 
aloohol oxidase. If this were the case, catalase would 
oatalyse the oxidation of acetaldehyde and alcohol by 
hydrogen peroxide. Similarly, they postulate meri- 
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S uinoid radicals as links in the chain produced when a 
©hydrogenase catalyses the reduction of a *quinone 
by a hydrogen donator such as succinic acid. If this 
were so, dehydrogenases would not be specific, for a 
meriquinoid radical produced by the dehydrogenation 
of succinic acid could proceed to remove a hydrogen 
atom from a different hydrogen donator, for example, 
glucose or lactic acid. 

Finally, the theory does not explain the funda¬ 
mental fact that most intracellular oxidations do not 
yield heat directly, but the energy of oxidation is 
mainly tr ans ferred to other molecules. For example, 
the energy of oxidation in muscle is largely used to 
resynthesise glycogen from lactic acid. These coupled 
reactions, involving as they do the interaction of at 
least four molecules, can only occur at a specific sur¬ 
face where the various reactants are held simul¬ 
taneously. It is extremely difficult to see how such 
a reaction could occur in ft homogeneous medium, 
©specially when the molecular concentrations of some 
of the reactants are very low. For example, the 
oxygen concentration in tissues is loss than 10~ 4 M , and 
it can fall below 10* 7 M without slowing down bacterial 
respiration. 

For the above and other reasons, I think that the 
majority of biochemists will demand very strong 
experimental evidence before they accept the chain 
theory of enzyme action. 

J. B. S. Haldane. 

Biochemical Laboratory, 

Cambridge. 

1 Nature, 129, 870, June 11,1932. 

8 Proc. lioy. Soe R, 108, 559 ; 1931. 

* to., 84, 2844 ; 1931. 

* Z. physiol. Vhem. t 201, 255 ; 1931. 

8 000; 1930. 

* Z. physiol. Churn ., 192, 171 ; 1930. 


Occurrence of BathyneUa in England 

In 1927 I happened to visit the well-known Bath 
Stone Quarries at Corsham, near Bath, for the purpose 
of collecting Cyclops from the underground water of 
the district. 

Looking through the material on my return to 
Marlborough, I came across two specimens of a small 
crustacean that I was unable to identify and they were 
put on one side, as I was working at the time ex¬ 
clusively on the distribution of Cyclops and hydrogen 
ion concentration. 

In 1931, quite by accident, I again examined these 
two specimens, and found them to belong to the 
very remarkable group, the Syncarida. Both speci¬ 
mens were immature and not well preserved, but they 
were evidently BathyneUa or Parahathynella and woro 
sent to Dr. W. T. Caiman, keeper of zoology at the 
British Museum (Natural History), who identified 
them provisionally as BathyneUa chappuisij Delachaux. 

The Bath Stone Quarries are very extensive, com¬ 
prising some Bixty miles of trolley lines and containing 
a number of underground wells. In addition, one lias 
to work entirely in the dark except for an electric 
torch, since the galleries are about 100 feet below the 
surface, and it seemed as if the rediscovery of those 
minute animals might be a very long task. 

On June 15 of the present yea/'I came across twenty 
to thirty living specimens and there is reasonable 
evidence that the piece of water in which they occurred 
is a remarkably permanent one, so that now, knowing 
the exaot spot, one can go there with a reasonable 
amount of confidence. 

Dr. Caiman and Dr. Isabella Gordon have now 
examined some fresh specimens and are apparently 
satisfied that the original diagnosis was correct* The 
species is therefore BathyneUa chappuisi t Delachaux. 
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Since no member of the Syncarida has been recorded 
from the British Isles before, the occurrence of these 
animals is of more than on!inary interest. 

A. G. Lowndes. 

Marlborough College, 

Wilts. 


Mr. Lowndes is to be congratulated on a discovery 
of exceptional interest. Since Bathynella has scarcely 
yet penetrated into English textbooks of zoology, it 
may not be superfluous to give a brief summary of 
its history. 

Just half a century ago. Prof. Vejdovsky found in a 
well in Prague two examples of a minute crustacean 
which *he was unable to refer to any of the recognised 
groups. Eighteen years later he kindly allowed me 
to re-examine the surviving type specimen and I was 
able to point out its resemblances to the Tasmanian 
Anaspiaes. Another fifteen years had to elapse, 
however, before the animal was found again, this tune 
in Switzerland by Dr. P. A. Chappuis, A second species 
was later described from Switzerland by Dr. Th. 
Delachaux, and has also been recorded from Rumania. 
It is to this second species that Mr. Lowndes’s specimens 
appear to belong. Since then a related genus, Para - 
bathynella , has been described by Chappuis from 
Serbia , and the gap separating the European Syncarida 
from their Australian and Tasmanian relatives has 
been partly bridged by Kars’s unexpected discovery 
of another species referred to Parabathynella , from a 
cave in the Malay Peninsula. 

Those minute, blind, subterranean crustacea are 
the degenerate survivors of the Syncarida found as 
fossils in the Carboniferous rocks of Europe and 
America, which have disappeared from the surface of 
the earth, except in Tasmania and Victoria. 

No doubt careful search in the subterranean waters 
of wells and caves would greatly extend the known 
range of these crustacea, and it is to be hoped that 
Mr. Lowndes’s example will lead cave explorers to 
turn their attention to the almost unknown cavcr- 
nicolous fauna in the British Isles. 

W. T. Calman. 

British Museum (Natural History), 

Cromwell Road, London, S.W.7, 

June 24. 


River Gauging and Flood Prevention 

It is with great satisfaction that I have read the 
leading article on this subject in Nature of July 2 
with its complimentary reference to my measurements 
on the Ness Basin. On this area there are six principal 
water-level stations at which continuous records are 
being kept on clock-driven gauges. The measurements 
of flow, at ordinary flood and low water stages, of the 
three principal rivers are completed, and all that is 
now necessary is the maintenance, for all time, of the 
water-level reoords—a continuity that no individual 
can assure. The Caledonian Canal has kept daily water- 
level records over a great number of years and it iB now 
possible to give with considerable accuracy the flow 
from Loch Ness during the great floods of the past. If 
the big water interests of the area will combine to 
assure the maintenance of my established water-level 
stations, and to establish other stations when required, 
there is no problem connected with the use of their 
water resources which cannot be tackled satisfactorily. 

There is no doubt that inland water survey should 
become a national matter and that it demands a 
water survey department, such as forms part of the 
Geological Survey of the United States, which pub¬ 
lishes hundreds of papers on systematic investigations 
of surface water supply. 
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Local associations or bodies representing the water 
interests of the areas should be formed to carry out 
the water-level work and to keep the reoords. The 
superintendent of the local association should be under 
the authority of the national water survey department. 

In the article in Nature it is suggested that the 
new Drainage (or Catchment) Boards should carry 
out all this survey work ; and I agree, provided the 
water survey work is definitely under the control of 
a water survey department of the Ministry of Agri¬ 
culture, because it is necessary to assure that the 
many arduous duties which will devolve on these 
Boards will not deflect the course of systematic 
measurement. 

Existing water users have already a mass of useful 
data ; and as these users are invaluable collectors of 
data, they should he represented in any water survey 
organisation. This is effected in the United States 
through the central control of the Geological Survey. 

The load given in Nature should be most helpful 
in bringing us one step nearer to the much-needed 
organisation of a water survey of Great Britain. 
The subject is to bo discussed at a joint meeting of 
Sections A and E at the forthcoming York meeting 
of the British Association ; and it is to be hoped that 
the result will be the formation of a national body to 
carry out the survey required. 

W. N. MoClkan. 

Parliament Mansions, 

Victoria Street, 

Westminster, S.W.l. 

Scientific Method 

The subject of the leading article of Nature of 
May 28 must commend itself to the earnest considera¬ 
tion of all those who view with consternation the 
present drift of our civilisation towards chaos. 
Nothing is more needful than what, for want of a 
better word, wo call the 1 scientific ’ point of view. 
Nevertheless, experience has shown that the great 
investigator is seldom well fitted to guide the course 
of practical affairs ; the 4 passion for discovery ’ differs 
little from other passions m being linked with a certain 
prejudicial obstinacy. On the other hand, the ex¬ 
position of the rules and principles of scientific method 
can bo made intelligible only when the intellect has 
been already hardened by the educational disciplines 
inseparable from a system the prizes of which are 
awarded to those with most * knowledge ’—often 
synonymous with good memory. 

There is, 1 submit, a middle course, namely, in 
the teaching of the history of scientific ideas, I say, 
“ scientific ideas ”, since the usual hotch-potch of names 
and dates is scarcely history and oertainly not science. 
But in the scholarly and critical exposition of such 
works as Newton’s “ Op ticks ”, Harvey’s 44 Dis¬ 
quisition ”, and Boyle’s “ Sceptical Chymist ”, in 
their true historical setting (in the absence of which 
they appear merely os ‘ out of date ’), illustrated ‘by 
such experimental methods as were available to these 
great thinkers, we may show science as a living, grow¬ 
ing organism, bom of intellectual struggle ; we may 
teach the little known truth that theories which have 
been 4 proved ’ to be 4 wrong ’ have often only been 
shown to be inadequate. 

By some such means we may, I believe, inculcate 
a just appreciation of the real meaning of fact and 
hypothesis, of cause and law. Incidentally we may 
both learn and teach caution and modesty, two 
qualities that do not always characterise the pro¬ 
nouncements of modem science. 

William P. D. Wightman. 

23 Howard Place, 

Edinburgh. 
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Research Items 


Mortuary Caves of Szechwan, China.—Relics from 
the artificial caves of Szechwan Province in western 
China have been described by the collector, Mr. David 
C. Graham ( Froc . V.S. Nat . Mu*., Art. 16, vol. 80). 
Thousands of these artificial caves are to be found in 
the sides of the hills and cliffs from Hupeh Province 
on the east to the highlands of the Szechwan-Tibetan 
border and along the Yellow River in the province of 
Kansu. Varying from a few feet to 130 ft. in depth 
and about six feet high by six feet wide, they are 
carved from the solid stone, the sides plainly showing 
chisel marks. Some are so close to one another that 
holes have boon knockod in the dividing walls. It is 
popularly believed that they are ‘ barbarian ’ ; but 
on both historical and archaeological grounds it is 
demonstrable that they do not antedate the Chinese 
and almost certainly belong to the Han dynasty at 
about the beginning of the Christian era. The best 
caves have elaborate carvings above and around the 
front openings and on the sides and pillars near 
the entrance. Certain conventional designs in these 
carvings are also found on Han monuments of various 
types. A large number of burnt clay figures have 
been collected from the caves. Glazed figures are 
rare, but a fragment of a bottle-nock and part of a 
pottery bell show a green glaze. The figures include 
the foot of an elephant, dogs, fowls, horses’ heads, 
human figures—among these, servants, actors, a figure 
playing a flute, etc., in costumes which indicate that 
little change has taken place in dress down to the 
present day. The clay vessels show the use of the 
potter's wheel. The commonest artefact is the 
earthenware coffin. Many carvings and artefacts re¬ 
flect customs or represent implements in present use 
among the Chinese, but not among any primitive 
tribes. 

Archeology of Eastern Colorado.—The second 
report by Dr. R. B. Renaud, director, on the work 
of the Archeological vSurvey of Colorado (published 
by the Department of Anthropology, University of 
Denver) describes the field-work carried out during 
the summer of 1931. It covered the valley of the 
Upper Arkansas in southern Colorado and the valley 
of the South Plate River and the territory north of it 
in the northern part of the State. The ground lias 
now been cleared for preparing a better contact 
between Colorado and Wyoming and for an approach 
to western Nebraska, the next field of operation, 
The total number of sites covered in the present report 
is 116, of which eleven are double, that is, pictographs 
are found on both sides of the river or there is a major 
site on one side and a minor, possibly a look-out, on 
the other. Camp sites were by far the most frequent, 
37 being reported from the South-Platte drainage area, 
19 from the Upper Arkansas, and 8 south of Denver. 
A £reat many possibly date from the prehistoric 
period. 19 workshops were found, of which 13 were in 
the north. The northern area is distinguished by its 
more abundant camp sites and workshops, its more 
frequent sites with tipi rings, as well as its more 
numerous metates and mauds. On the other hand, 
the southern area comprises all the sites with picto- 
paphs and stone enclosures, as well as two of the three 
known rock shelters. There are evidently cultural 
ana geographical differences between the two areas. 
The collection of artefacts made in 1931 was not 
extensive ; but some large collections in private hands 
were examined. The same distinction between the 
culture of the northern and southern areas is to be 
noted in the distribution of the classified types of 
implements; while in regard to their material, in both 
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areas that most commonly employed is quartzite, 
but the place of flint, which comes second in the 
south, in the north is taken by chalcedony. 

Brachial Muscles of Primates.—In a paper on the 
brachial flexor muscles in primates, A. B. Howell and 
W. L. Strauss, jr. (Proc. U.S. Nat. Mu*., vol. 80, 1-31; 
1931), state that these muscles as a whole exhibit 
no distinct phylogenetic trend ; the variations are 
individual rather than generic. Tho authors direct 
attention to the contrasting specialisations of the 
biceps muscle in the Lorisinw and the Hylobatidec. In 
all other primates this muscle is normally composed of 
the coracoid and long heads. In the Wises {Nycti- 
cebuA, Lori#, and Stetiops) the biceps possesses one 
head of the long variety, the coracoid head being 
missing. In the gibbons (Hylobatidsc) the long head 
is present, but the coracoid head is replaced by one 
arising from the humerus, and there are most intimate 
connexions with the surrounding muscles, for ex¬ 
ample, the pectoral is major and the forearm flexors, 
which produce a mechanical arrangement well 
adapted to the extreme mode of brachiation exhibited 
by the gibbons. This unique anatomical arrange¬ 
ment is clearly an extreme functional adaptation 
peculiar to the gibbon, and cannot be regarded as 
representing a stage in the evolution of the biceps 
of man and the anthropoid apes. While this struc¬ 
ture of the gibbon’s biceps seems undoubtedly to be 
adaptive, it is apparently not a necessary outcome of 
the brochiating mode of locomotion, for such able and 
constant, brachiators as Atcles % Colobus , Pan , and 
Poyujo exhibit no trace of such an arrangement. 

Deep Sea Collecting. - For three years now the 
Bermuda Oceanographic Expeditions of the New 
York Zoological Society under the leadership of Dr. 
William Beebe have made collections of deep-sea 
animals in the same region nine and a quarter miles 
south south-east of Nonsuch Island, Bermuda. That 
these collections must be becoming very complete as 
representative of the deep-sea fauna in that area is 
shown by a recent publication ( Zooloqim , 13 , No. 
3), which gives the lists of hauls made during May- 
No vombor in 1931. Up to the present date, 1350 
collections have been made at all depths down to 
2000 fathoms in mid-water, tho majority being at the 
surface and between 500 and 1000 fathoms. The 
fruitfulness of these collections is already shown by 
two further publications in tho same periodical ( 13 , 
Nos. 4 and 5). In the former Dr. Beebe describes 
nineteen new species of deep-sea fish, and in the 
latter the same author and John Tee-Van record six 
new species of shore fish from that region. It is by 
such continuous collecting that the sparsely distri¬ 
buted members of the pelagic deep-sea fauna will 
become better known, and we hope that more materia] 
will be accumulated ; for until the many unknown 
forms have been fully classified and described the 
study of their life histories is impossible. 

Nuclear Structure.—Prof. Ruggles Gates devoted 
his presidential address to fchtj Royal Microscopical 
Society (J. Ray. Micr. Soc 52/1932, pp. 1-19) to a 
’consideration of recent work on nuclear structure. 
Evidence is accumulating that in plant cells the 
nucleolus generally contains two substances which 
may occasionally form separate bodies, and that one 
of these substances enters into the prophase trans¬ 
formations of tho chromosomes, while the other does 
not. He referred to observations on the chromosome 
vesicles or karyomeres which show that these be¬ 
come closely appressed in the resting condition of the 
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chromosomes (for example, in the teleost Funduhte), 
but the delicate vesicle-walls persist and the vesicles 
do not completely coalesce until after each has formed 
a chromosome within itself in the prophase. This and 
other examples afford evidence that each chromosome 
maintains its morphological peculiarities from one cell 
generation to another, and confirms the view that the 
resting nucleus contains the chromosome materials in 
the same spatial arrangement as in the preceding telo¬ 
phase. Interesting comments are given on the spindle 
fibres and on cases of polyploidy in certain somatic 
tissues while the germ cells in the same animals remain 
diploid. Prof. Gates discussed the internal structure 
of the chromosomes and their method of division and 
made? reference to mitoses in cells of root tips, which 
show that the chromosome splitting occurs in one 
metaphase for the separation which is to take place 
in the next. In an estimate of the size of genes, Prof. 
Gates remarked that it would appear probable that 
they and virus particles are about the same order of 
size, each containing not more than a few hundred 
organic molecules, and that it seems likely particles of 
this size are the smallest in which vital phenomena 
can be exhibited. 

Virus Diseases of Potatoes.—The results of the studies 
of plant virus diseases financed by the Empire Mar¬ 
keting Board are now being published. The most 
recent works are to be found in the Scientific Proceed¬ 
ings of the Royal Dublin Society , vol. 20 (n.s.), Nos, 16, 
18, and 20, May 1932. Paper No. 16 is by Dr. Phyllis 
Clinch and reports the results of “ Cvtological Studies 
of Potato Plants ” (pp. 143-172). The green parts of 
mottled leaves have a structure similar to nealthy 
organs, whilst the yellow areas are distinctly thinner. 
The peculiar vacuolate inclusions known as -bodies 
have been found in the chlorotic areas of leaves 
infected with crinkle, streak, interveinal, and simple 
mosaics. They were not seen in aucuba mosaic or 
leaf roll plants, or on healthy leaves. Their discovery 
seems to confirm their inclusion in the virus diseases, 
since the A'-bodies are almost exclusively found in 
this group. Paper 18 is by Dr. P. A. Murphy and is 
entitled “ A Critical Review of some Recent Work on 
the Occurrence of Virus Complexes in the Potato ” 
(pp. 193-210). Tho author reviews the literature, 
which suggests that many virus diseases of the potato 
are not single diseases but are the results of two or 
more viruses acting together. Dr. Murphy considers 
that it would be easier to explain these phenomena by 
regarding the virus as a chemical substance. Paper 
20 is by Dr. P. A. Murphy and Mr. R. McKay. It 
describes “ The Compound Nature of Crinkle and its 
Production by Means of a Mixture of Viruses ” (pp. 
227-247). A virus, called ‘virus A \ has been found 
to produce symptoms of the disease known as crinkle 
on the variety Irish Chieftain if the latter was previ¬ 
ously infected with simple mosaic. This finding is in 
accord with the work of Dr. R. N. Salaman of Cam¬ 
bridge, who has separated three constituent viruses 
from English crinkle. 

Age of Monazite from Portland, Conn.—Dr. C. N. 
Fenner has analysed for uranium, thorium, and lead a 
crystal of monazite from a pegmatite occurring at 
Portland, Connecticut (Amer. J. Sci. f April 1932). 
The results may be summarised as follows : 

PbO =0-1086 per cent Pb =0-1007 per cent 

U s 0 6 =0*00 U =0-00 

ThO t = 8-52 Th =7-489 

Pb 

0 -36Th 5=1 ^ * Age =278 million years. 

The age corresponds with the close of the Devonian. 
Special interest is attached to this result from the fact 
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that the uraninite from the same quarry which was 
analysed by Hillebrand many years ago has a lead- 
ratio of 0*038. The check is very gratifying and 
gives additional support to the essential correctness 
and reliability of the principles on which the age 
of radioactive minerals are based. In particular it 
should be notioed that the agreement depends on the 
use of the value 0-36 for k (the factor by whioh Th is 
multiplied in the formula). With k — 0 *26, as recently 
advocated by Kirsch, there would be a considerable 
discrepancy. The value 0-30 is further supported 
by the concordant results obtained by Fenner from 
samarskite and monazite from Brazil. 

A Fossil Horned Artiodactyl Ungulate from Texas.— 
Among the fossils recently acquired by the Palaeonto¬ 
logical Museum of the University of California through 
the generosity of Miss Annie M. Alexander, is tho skull 
of a remarkable homed artiodactyl from the Pliocene 
of Texas. It is described by Dr. R, A. Sfcirton (Bull. 
Dept. Qeol. Univ. California , vol. 21, No. 0, 1932), who 
shows that it represents an extreme development of 
the four-homed skull of Protoceras which was dis¬ 
covered by the late Prof. O. C. Marsh in the Oligocene 
of South Dakota. Protoceras has a pair of frontalhoms 
and a pair of premaxillary horns of moderate size. 
A somewhat larger animal, Syndyoceras , from the 
Lower Miocene of Nebraska, has the same horns much 
elongated. The new skull from Texas, which is of 
still later geologioal age and is named Synthetoceras , is 
again larger, and has the premaxillary horns relatively 
enormous and fused together except at their free tips. 
Tho succession is thus interesting as showing the same 
increase in the relative size of the horns which is al¬ 
ready known in successive members of other groups of 
artiodactyls, suoh as the deer. 

Estimation of Ground Water.—In connexion with 
the important series of reports on ground water sup¬ 
plies in the United States, the Geological Survey of 
that country has published a pamphlet on “ Methods 
of Estimating Ground-water Supplies " ( Water-Supply 
Paper 038-c), which contains a full discussion of the 
problems involved, with references to the literature 
of the subject. No one method is applicable to all 
conditions. Some water-bearing formations function 
chiefly as reservoirs, others chiefly as conduits, but 
all of them have some of the properties of both. Some 
of the methods estimate the intake from surface 
streams by gauging stations, others estimate the dis¬ 
charge from springs, or the intake may be estimated 
from rain and melting snow and the discharge by 
evaporation from the soil or by the transpiration of 
certain selected plants grown in tanks with measured 
quantities of water. It would appear, however, that 
the most trustworthy measurements are obtained 
by water-stage recorders installed over wells. Water 
levels in wells are sensitive to every change that takes 
place in ground water, and these changes can be 
almost perfectly recorded by an automatic recorder. 
But all methods are being tried, and great improve¬ 
ments have been effected m recent years. 

Spectrum of the Solar Corona.—A paper was read 
by M. Bernard Lyot on Feb. 19 before the Sooi6t6 
Fran^aise de Physique, in which he gave an account 
of the suocess which has now attended his efforts to 
study the solar corona at the Pic du Midi at other 
than eclipse times ( Phy $„ 3, 31 6). The main new 
feature in his work is the great care taken to avoid 
parasitic light in the optical system ,* the other usual 
source of trouble, diffraction by gross particles in the 
atmosphere, was not serious. The spectrum of the 
green line has been obtained on a grating with a 
dispersion of 1*2 A. per mm., and the ml line haa 
been photographed with a prism giving U A* peqr 
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mm.; the average wave-lengths far these are given 
as 5902 *83 ± 0 *03 A. and 8374*76 ± 0 * 16 A. respectively. 
One feature of special interest is the breadth of the 
green line, which extends over 1 *3 A. and has an 
intense core about 0*6 A. wide. These results were 
obtained at relatively unfavourable times, three or 
four years after the maximum in solar activity, and 
show that the methods employed will permit of the 
study of the red and green lines at any time, whilst it 
is quite possible that other lines can be obtained at 
times of greater activity. 

The Positive Column.—Two accounts of the positive 
column which have just appeared, by B. Seeliger 
(Physik. Z., April 1) and R. Holm (Z. Phys ., March 31), 
emphasise how unsatisfactory our knowledge of the 
passage of electricity through gases still is, even in the 
simplest cases. Langmuir has given a very full theory 
of the uniform positive column, and Schottky and 
Townsend less complete treatments, but attempts to 
compare these with experiment, except perhaps in 
the case of mercury, are limited both by lack of data 


for such discharge parameters as the temperature of 
the gas and of data for various atomic properties. 
Seeliger’s article, which deals with monatomic gases, 
is largely an elaboration of Sohottkv’s diffusion theory. 
Seeliger accepts the experimental result which lies 
at the basis of much of Langmuir's work, that the 
electrons have often a Maxwellian distribution of 
velocities corresponding to a temperature much in 
excess of tliat of the gas, and makes some interesting 
comments on how this temperature may be main¬ 
tained. There are, however, special difficulties with 
the noble gases on account of the frequent occurrence 
of moving striations and the practical impossibility 
of finding the concentration of metastable atoms by 
other than delicate optical methods. Holm discusses 
diatomic gases, again starting from Schottky’8 theory, 
which he shows to be in reasonable agreement with 
his and Giinthorsehulze’s measurements of the field 
in the positive column, but makes a distinct break 
from earlier work in his insistence on the importance 
of negative molecular ions, the conditions for the 
formation of which are still little understood. 


Astronomical Topics 


Comets.—An interesting point has arisen with re¬ 
gard to Newman’s comet (1932/). It appears that 
there are two comets, several minutes of arc apart, 
that havo similar motion. This was first detected by 
Herr Schmitt, and was announced in a telegram from 
the I.A.U. Bureau on July 1. It is quite probable 
that some of the observations supposed to belong to 
Newman’s comet actually belong to the other one. 
The following orbits of Newman’s comet have been 
computed ; the first is by Dr. Whipple and Mr. 
Cunningham from positions on June 1, 7, and 20 
(Harvard Card 222), the second by Dr. M. Davidson 
from observations by Dr. W. H. Steavenson on June 
21, 26, and 30: 

T 1932 Sept. 27 
w 73° 50" \ 
n 244 50 y 
i 76 50 I 
q 1*57 


1932 Sept. 25*01 U.T. 
70° iri<n 
245 7 33 \ 1932-0 

78 21 20 ) 

1*6421 


Three positions are given below ; the first is pre¬ 
sumed to belong to Newman’s comet, the second is the 
discovery position of Schmitt’s comet. Dr. Davidson 
considers that the third also belongs to Schmitt’s 
comet: 

U.T. E.A. 1932*0. Observer. * Plaoe. 

Jane 22* 1454 15^ 83«* Hi* 9* 12" 10* van Bteabroeok Yerkea 

26*6662 16 28 86 11 45 Schmitt Dot stated 

July 1*9666 15 16 69*8 15 0 66 Bte&venaon Norwood 


Schmitt gave the daily motion of his comet as 
-I® 40®, N. 35', which was practically the same as that 
of Newman ; it can scarcely be doubted that these 
two bodies are portions of a single comet that split 
into two portions at some date in the past, like Biela’s 
comet; this would make it probable that the period 
of the comets is not very long. A search through the 
catalogues has not revealed any comet with similar 
elements; there is a distant resemblance to 1896 1 
(Perrine), but that has a period of three or four 
centuries. 

?; * 

Orbits of Double Stars *—Circular No. 86 of the 
t7nion <)bservatory, Johannesburg, contains a deter¬ 
mination by Dr. R. T. A. Innes of the orbit of the star 
Innas 3ft, the duplicity of which he discovered in 
the position is KJL 6* 63*7®, 8. Peol. 36° 22' 
It is a very dose binary, the greatest elonga¬ 
tion Wing only 0*3'. It has now completed two 


revolutions since discovery, and the period is thus 
known with considerable accuracy. This, as Dr. Innes 
points out, is a help in finding the other elements ; 
they rim as follows ; Period 16*5 years, periastron 
1926*8, e 0*586, a 0-315", i 56*3°, 269*7°, 1.16*4. 
Applying Eddington’s mass-luminosity relationship, 
Innes finds a parallax of 0*040", masses of 0*91 and 
0*87 of the sun, and absolute magnitudes of 4*8 and 
5*0. The apparent magnitudes are 6*8 and 7*0, the 
spectral type F5. The separation of the stars at 
periastron is only 0-07", so that most of the observa¬ 
tions are in the region near apastron. Dr. Innes gives 
a second paper, explaining his method of computing 
double-star orbits, which makes use of the X. Y. 
Tables that he published in 1927 ; he adds a new table 
that gives the value of arc minus sine for various 
angles. 

Norman Lockyer Observatory.—The Council of this 
Observatory has recently published its report for the 
year ended on March 31 last; great satisfaction is 
expressed at the large amount of work carried out by 
Dr. W. J. S. Lockyer and Mr. Edwards. The former has 
recently published in the Monthly Notices of the Royal 
Astronomical Society a study of the relation between 
the corona and the prominences ; the latter has made 
a study of the spectra of stars of type B, and continued 
the work of deducing spectroscopic parallaxes which 
has been going on for some years. The collection of 
stellar spectra photographed at the Observatory now 
amounts to 6468. The chief event of the year has 
been the completion of the photographic equatorial 
presented by Sir Robert Mond (see Nature, June 4, 
p. 838); it includes four Zeiss triplet lenses of different 
diameters, and has an electrically controlled driving 
clock by Messrs. Cooke, Troughton and Simms. An 
interesting photograph of a bright meteor passing the 
Pleiades was obtained with it by Dr. Lockyer on 
Jan. 11; it is reproduced in Monthly Notices, R.A.S. 
for March, and gives much information as to the 
changes of brightness exhibited by the meteor in its 
flight; unfortunately it was not observed visually, so 
the exact time of its appearance is not known. It 
will be remembered that Dr. Lockyer photographed 
another interesting meteor in 1922 (Monthly Notices, 
R.A .S. f voL 83). The investigations at present in hand 
include studies of the spectra of £ Tauri, (J Canis 
Majoris, and 52n Aquarii; also of oertain stars with 
bright hydrogen lines. 
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Robert Brown and the Cell Theory 


Lirmean Society has issued as an extract from 
its Proceedings (1931-32, pt. 2) the series of 
addresses delivered at the general meeting on Nov. 19, 
1931, which took the form of the centenary celebration 
of Robert Brown’s discovery of the nucleus of the 
vegetable cell. The brochure contains an account, 
by Mr. J. Ramsbottom, of Brown's life and botanical 
work, one by Mr. S. Savage of his connexion with the 
Linnean Society, the passage from the memoir con¬ 
taining Brown s account of his discovery, and an 
address # by Lieut.-Col. J. Stephenson on Brown’s 
disoovery in relation to the history of the cell theory. 

The discovery was announced at the close of a 
paper “ On the Organs and Mode of Fecundation 
in Orchidese and Asclepiadeee ” read at the meetings 
of the Society on Nov. 1 and 15, 1831. The paper 
was afterwards printed in the Society’s Transactions. 

It was characteristic of Brown to refer incidentally 
in communications the main purport of which was 
taxonomic, to discoveries of fundamental importance. 
In 1809, in a monograph on the Proteacese, which 
he had studied in Australia, he indicates the true 
relation between endosperm and embryo in the seed. 
In 1825, to a description of the remarkable Australian 
Juncacoous tree, Kingia , ho adds his observations on 
the structure of the ovule and female flower in the 
Cyoads and Conifers, which established the distinc¬ 
tion between the Gymnospermous and Angiospermous 
flowering plants. To Brown also is owed the recogni¬ 
tion of the Brownian movement of small particles 
(1827), and of the streaming of protoplasm, which 
latter he observed in the starninal hairs of Tradeseantia 
(1831) many years before the ‘discovery’ of proto¬ 
plasm. 

Brown described the nucleus as a more or less 
distinctly granular areola, generally somewhat more 
opaque than the cell membrane, to which it some¬ 
times adheres, projecting into the cell cavity, but it 
is not infrequently central or nearly so. It was 
observed in several families of Monocotyledons and 
Dicotyledons. Brown was the essence of caution, 


but the remark of Prof, F. E. Weiss, after reading the 
extract from the memoir, that Brown was inclined 
to regard the nucleus as an attribute of all vegetable 
cells, is justifiable. 

Lieut.-Col. Stephenson pointed out that in 1831 
we have already no inconsiderable part of that body 
of doctrine that goes by the name of the ‘ cell theory . 
It is incomplete, in that it has scarcely as yet 
been applied to animals, no account of the origin of 
cells has been given, and the emphasis is mainly on 
the cell wall. Between 1831 and 1838, through the 
activities of the Breslau school under Purkinje and 
the rival Berlin school led by Joh. Muller, cells had 
been described in all tho chief tissues of the animal 
body ; the production of new cells by division had 
been seen by Dumortior and other botanists, nucleus 
and nucleolus had been recognised, and animal and 
plant cells appreciated as equivalent structures. Pur¬ 
kinje had noted the absence of a special membrane 
in animal cells. 

The cell theory was therefore practically established 
by the year 1838, and Lieut.-Col. Stephenson protested 
vigorously against the general use in lectures and 
textbooks of the phrase “ the Cell-Theory of Schleiden 
and Schwann He insisted that Schleiden’s erro¬ 
neous theory of endogenous cell formation, accepted 
by his pupil Schwann, was a distinctly retrograde 
movement. Schwann also conceived the erroneous 
idea of tho origin of new cells in the intercellular 
substance ; and his mode of comparison of the plant 
and animal cell tended to accentuate and to perpetuate 
the view of the cell wall as the chief and distinct¬ 
ive character of the cell. Schwann’s “Microscopical 
Researches ” was published in 1839. In 1850, Braun 
expressed the opinion that the cell was, properly 
speaking, the substance within the membrane ; but 
it was 1861 before Max Schultze defined a cell simply 
os a particle of protoplasm containing a nucleus. 
Therewith Brown may be said finally to have come 
into his own. Among tho builders of the cell theory 
he holds an honourable place. A. B. R. 


The Value of 1 Protective ’ Adaptations of Animals 


/"\NE of the hypotheses on which the theory of 
^ natural selection iB based consists in the inter¬ 
pretation of the coloration and general appearance of 
animals from the point of view of protection from 
enemies. The range of ‘ protective ’ devices con¬ 
sidered to be sufficiently effective as factors in the 
selection is very great, but exact investigations aiming 
at proving that such devices actually protect their 
possessors are scarce. 

Selectionists assume a discrimination in the choice 
of prey on the part of predators, and one of the 
methods by which the existence of such a discrimina¬ 
tion can be tested obviously consists in studies on the 
food of predators, by analysing the contents of their 
stomachs. Results of the studies, however, can only 
be convincing if the series of records are sufficiently 
long to eliminate the accidental and to arrive at 
statistically sound conclusions. In this respect, the 
investigations on the contents of birds’ stomachs 
undertaken by the U.S. Bureau of Biological Survey * 
are beyond reproach, for they cover a period of more 
than forty years (since 1885), during which about 

* Smithsonian Mincelloneou* Collections, yol. 85, No, 7, M Effective¬ 
ness in Nature of the so-called Protective Adaptations in the Animal 
Kingdom, chiefly as illustrated by the Food Habits of Nearetlc Bird# **. 
By W. L. McAtee. Pp. 201, (Washington, D.C.: Smithsonian Institu¬ 
tion, 1032.) 

No. 3271, Vol. 130] 


] 80,000 birds have been examined and as many as 
I 237,399 identifications of animals found in their 
stomachs made, A common objection to this method 
is that anything found in a bird's stomach would be 
in an unrecognisable state. This, however, proved to 
be a misconception, since most birds swallow their 
food whole, and even in the cases of the most fragile 
insects, such as butterflies, certain parts, for example, 
wing scales, are perfectly well preserved, so that an 
approximate identification is possible. 

The first conclusion arising out of the accumulated 
data is that the animals serving as food for birds 
belong to all the systematic groups of the animal 
kingdom from Protozoa to mammals. Within the size 
limits, animals of praotically every kind accessible 
to birds are preyed upon, so that no groups can be 
considered immune from their attacks. Still more 
significant is the conclusion, supported by abundant 
statistical data, that the number of captures from 
each group is in proportion to the abundance of 
animals of that group. The figures for insects are 
particularly striking. Records for Rhynchota, for 
example, constitute about 11 per cent of all records 
of insects found in the stomachs of birds, and the per* 
centago of known species of Rhynchota in relation to 
all known insects is about 8 per cent; the respective 
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figures for Lepidoptera are 9 and 15 per cent ; for 
Coleoptera, 44 ana 46 per cent ; for Hymenoptera, 
14 and 17 per cent; and so on. This means that 
various animals are captured by birds approximately 
in proportion to their numbers, and no selective dis¬ 
crimination between groups on the part of birds is 
apparent. In other words, the predation takes place 
in much the same way as if there were no such thing 
as protective adaptation. 

As regards various devices interpreted by selection¬ 
ists as protective, their valuo can be gauged by the 
relative abundance of animals with such devices in 
birds’ stomachs. The data in this respect are very 
discouraging to selectionists. It is not surprising, of 
course, that animals with coloration harmonising with 
their surroundings arc eaten freely, since this can be 
interpreted as the selection in action. Much more 
important is the fact that animals presumably pro¬ 
tected by poisonous secretions are also consumed in 
proportion to their numbers and, therefore, cannot be 
said to enjoy any protection. A beetle, Macrodac * 
t,ylu8 f is definitely poisonous and many young birds 
are killed by eating it, but it is, nevertheless, eaten 
freely, and the advantage of being poisonous is not 
obvious. Again, all spiders are venomous, but the 
10,000 records of spiders having been eaten by more 
than 300 species of birds emphasise the complete dis¬ 
regard by birds of this method of protection. All the 
members of the group of Rhynchottt (bugs) are always 
regarded by selectionists as being specially well pro¬ 
tected by their taste or unpleasant smell. The fallacy 
of this statement is made clear by the 22,395 records 
of Rhynchota found in stomachs, the percentage of 
the records being in close agreement with the relative 
abundance of those insects. 

Bright and contrasting colours of insects are usually 
considered as ‘ warning , and the Coccinellid beetles, 


or ladybirds, represent a classical example of 4 warning 
coloration \ possibly developed by selection ana 
serving to advertise their unpalatability. There are, 
however, 1455 records of Coccinellids found in the 
stomachs of 127 species of birds ; since up to 15 
insects have been found in one stomach, their * warn¬ 
ing * coloration and the inedibility must be a fiction. 
Another equally well-known example of a specially 
protected group of inseots is represented by the ants, 
and their immunity from attacks is said to be so great 
that many other arthropods secure protection from 
enemies by mimicking ants. The 12,000 records of 
ants eaten by well over 300 species of birds make the 
status of ants as a protected group untenable. Some 
birds eat ants in very large numbers, and up to 2000 
ants have been found in one stomach. It is par¬ 
ticularly noteworthy that even ants of the family 
Myrmiekhc, notorious for their stinging habit, are not 
avoided, as is shown by 1200 records of their presence 
in stomachs, containing in some cases up to 400 indi¬ 
viduals. Wasps are considered also as regular models 
for mimicry, being themselves presumably well pro¬ 
tected by sting and also ‘ wurningly ’ coloured, but 
140 species of birds eat them, up to 30 wasps at a meal. 

The whole book is full of examples of this kind, 
most carefully collected and thoroughly analysed, and 
represents an array of arguments of which selectionists 
will find it very difficult to dispose. The principle of 
proportional predation is exhibited so clearly and 
forcefully that a discrimination in the choice of prey 
by birds (and other vertebrates, also considered in the 
paper) is shown to be simply non-existent. Indeed, 
the data at hand denote a complete indiscrimina¬ 
tion, the very antithesis of selection, and the pheno¬ 
mena classed by theorists as protective adaptations 
are shown to bear no relation to the survival of the 
fittest. B. P. U. 


Aluminium in Foodstuffs 


rpHE meeting of the Society of Public Analysts on 
June 1 was devoted to papers on the effects 
and estimation of aluminium in foodstuff. 

A survey of the physiological effects of aluminium 
was given by Dr. J. H. Bum. He said that the first 
extensive investigation of the physiological effects of 
aluminium salts was made in 1886 by Siem, working 
under Prof. H. H, Meyer. Siem found that doses 
corresponding with 30-40 grains of alumina for a man 
had no effect whatever when administered by mouth 
to oats daily for four weeks. When the aluminium 
salt was injected under the skin, the fatal dose varied 
from 0*26 to 0*30 gm, of alumina per kilogram. 
These results, indicating that aluminium has some 
toxicity when injected, but is harmless by mouth, 
have in substance been confirmed by many subsequent 
workers. 


Siebert and Wells examined the pathological changes 
produced by injecting alum and aluminium chloride ; 
they found that anaemia was manifested after nine 
or ten daily injections, a fall in the hemoglobin per¬ 
centage and in the red cell count being recorded. In 
the spleen, pigmentation, thrombosis, and fibrosis 


were observed. 


The experiments of McCollum and his colleagues, 
and,those of Myers and Mull, show conclusively that 
the addition of aluminium salts to the diet of young 
rats has no ill effect on growth, health, and repro¬ 
duction, even when four successive generations are 
observed. The experiments of Myers and Morrison, 
and of Underhill and Peterman, show that when 
aluminium compounds are given by mouth to dogs, 
only insignificant changes in the amounts of aluminium 
hx different tissues are found. It follows that alu¬ 


minium salts are not absorbed from the alimentary 
tract, except in traces. 

As a result of a scare in the United States that 
the use of aluminium baking powders was*'danger¬ 
ous to health, the Department of Agriculture insti¬ 
tuted a board of inquiry. The report, published in 
1914, described experiments on twenty-six university 
students carried out in three different universities, 
who were given amounts of alum varying from 0*2 
gm. to 10 gm. daily for about six months. It was 
unanimously reported from the results of these experi¬ 
ments that the amounts of alum likely to be consumed 
as a result of alum in baking powder, estimated as up 
to 116 grain of aluminium per person per day, are 
much too small to have any ill effect. The amounts 
of aluminium which arise from aluminium vessels 
were estimated from analyses carried out by Mansatch 
to be about 0-1 grain per person daily. 

Indeed, the possible dangers arising from aluminium 
utensils have been very thoroughly investigated by 
many workers, on many species of animals ; they 
have also been investigated with equal thoroughness 
on man. These dangers are non-existent. Clinical 
reports that symptoms of abdominal pain are relieved 
by discontinuing the uso of aluminium can be ascribed 
to psychological effects. 

Dr. L. H. Lampitt and Mr. N. D, Sylvester out¬ 
lined a method for the accurate determination of 
small amounts of aluminium in foodstuffs, in which 
the Aurin tricarboxylic acid lake is formed under 
standardised conditions, the red colour of the final 
solution being measured in the Lovibond tintometer. 
Separation of aluminium from the 4 wet ash ’ of the 
foodstuff is effected by a preliminary precipitation 
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with ammonia, the aluminium being obtained in 
alkaline solution. Other metals which are liable to 
be present have been proved not to interfere. The 
actual determination is carried out on an aliquot 
portion containing 0-01-0 06 mgm. of aluminium. 
Using 20 gm. of sample, so little as 0-2 part per 
million of aluminium can be determined. 

The results obtained indicate that the aluminium 
content of foodstuffs is increased by only a few parts 
per million after cooking in aluminium utensils. For 
example, the aluminium content of milk was increased 
from 0-4 to 0-6 part per million after boiling in an 
aluminium saucepan, and to 2*5 parts per million after 
standing overnight. Apples before cooking contained 
2 parts ffer million of aluminium, and after boiling in 
an aluminium vessel for thirty minutes with sugar and 
water they contained 14 parts. 

Mr. P. L. Bilham described a spectrographic method 
for the determination of small quantities of aluminium. 
The aluminium of a biological material is concentrated 
on to a special electrode. The spectrum is then 
excited by a condensed Bpark discharge, modified to 
remove air-lines as much as possible, and a quartz 
spectrograph is employed to photograph the spectrum. 
The plate is developed under standard conditions and 
then compared with sets of standards on plates pre¬ 
pared under precisely similar conditions* The results 
show that aluminium is detectable down to 0-01 mgm., 
and that the intensities of the lines at 3944 A. and 
3901*5 A. can be used to judge the amount present 
up to 0-2 mgm. The method is, of course, specific 
for aluminium and of a reasonable accuracy. 


Carnegie Grants for Libraries and 
Museums 


rpHE eighteenth annual report of the Carnegie 
A United Kingdom Trust, for the year ended Dec, 
31,1931, has recently been issued.* The opening para¬ 
graphs reflect the influences of the financial position 
of the country upon policy, inasmuch as the main 
object of the trustees in the immediate future will be 
one of consolidation rather than the inauguration of 
new and pioneer schemes. In their view, the urgent 
demand for drastic economy in national and local 
expenditure, coupled with the restriction of private 
generosity, compels limitations of policy. Grants 
from the Trust will be made in order to maintain and 
stabilise activities which have already been assisted 
and have themselves tended to move forward under 
their own momentum. But grants for entirely new 
purposes are to be few in number, and to be made 
only for exceptionally strong and urgent reasons. 
These decisions, however prudent, must inevitably 
bring disappointment in various quarters, but, at any 
rate, they cannot fail to be understood. 

Though most people are aware how wide the net is 
cast, it may be useful and opportune at this juncture 
of affairs to recall some of the more important schemes 
which have received allocation of revenue. Out¬ 
standing among these is the acquisition of freehold 
property in Bloomgbury, intended to form the head¬ 
quarters of the National Central Library and of the 
Library Association, in an area contiguous to and 
ultimately destined for occupation by the new build¬ 
ings of the University of London. The total sum 
contemplated for this undertaking is large, amounting 
in fact to about £00,000. It is believed that the two 
institutions, housed as neighbours, will play an essen¬ 
tial part in completing the unification of the nation's 
library service. For the first time in its history the 
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Library Association will be in possession of premises 
of its own, large enough for practical operations, and 
consistent with its dignity as a national body estab¬ 
lished by Royal Charter. It is hoped that the quarters 
will be ready within about eighteen months. Com¬ 
plementary in interest is the information that the 
trustees arc still prepared to receive applications on 
behalf of municipal libraries serving populations 
between 10,000 and 70,000. Aid is given for book- 
purchase only, and will be made to such authorities 
as are prepared to carry out, as fully as financial 
conditions permit, the main principles of approved 
modem practice. 

Substantial grants have been allotted to various 
research associations and societies—among these we 
note British Non-Ferrous Metals, Wool Industries, 
Linen Industry, British Rubber Manufacturers, British 
Flour Millers, London School of Economics, Entomo¬ 
logical Society, Society for Psychical Research, Rural 
and Social Service includes schemes affecting com¬ 
munity centres, boys' and girls' clubs, youth hostels, 
and village halls. Enterprises relating to activities in 
the departments of music and drama have received 
attention ; while the sympathy and support extended 
to rural preservation schemes and playing fields is a 
record of much interest. 

The trustees’ * museum policy initiated rather 
more than two years ago, is still in the experimental 
stage, and there may be a temporary period of in¬ 
action. Thirteen centres had accepted or been offered 
grants up to the end of 1931 for reconstruction pur¬ 
poses. These grants are conditional upon the adop¬ 
tion of a scheme prepared by an expert appointed 
by a joint committee of the Trust and the Museums 
Association. The substitution of modem cases, the 
disposal of miscellaneous and irrelevant material, 
adequate display and labelling, coupled with the 
adoption of a progressive policy on the lines recom¬ 
mended in Sir Henry Miers’s report, are essential 
considerations. 

Finally, the remarkable development of county 
libraries, closely fostered by the Library Association, 
established in local areas, demands a few words. 
Throughout Britain generally the story is one of 
judicious expansion. At the end of the year 1930-31, 
some sixteen millions of the population of the United 
Kingdom were served through 14,000 library centres, 
almost all of which were administered by voluntary 
librarians and enlisted voluntary helpers. In no other 
oountry as yet could it be stated that any village 
librarian, in addition to his periodic supply of any¬ 
thing from 50 to 2000 books, can obtain for borrowers 
access not only to the county stock of, say, 50,000- 
150,000 volumes, but also through the oounty head¬ 
quarters to nearly 5,000,000 volumes held or procur¬ 
able by the National Central Library, and that, as a 
rule, special books may be sent by post for private 
study. 


University and Educational Intelligence 

Cambridge. —The governing body of King’s College, 
having made provision for four additional fellowships 
open for competition to graduate members and research 
students of the University* is offering a fellowship to 
be associated with the name of the late Mr. E. B. 
Stringer. Candidates must be members of the Uni¬ 
versity, less than thirty years of age on March 1 , 1033, 
who have worked in (i) chemistry, (ii) experimented 
physics, or (iii) the chemistry or physiology of plant 
or animal life. Applications should reach the Provost 
by Nov. 1. 

Dublin. —At a meeting of the Senate of the 
University of Dublin, Trinity College, on June 20, 
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honorary degrees were conferred upon the following, 
among others : M . Eng. —Prof. F. S. Rish worth, 
professor of civil engineering in University College, 
Galway. D.Sc. —Prof. R, G. Harrison, professor 
of biology in the Yale University ; and Prof, T. M. 
Lowry, professor of physical chemistry in the Univer¬ 
sity of Cambridge. LL.D. —Prof. W. R. Scott, Adam 
Smith professor of political economy in the University 
of Glasgow. 

Edinburgh. —At the graduation ceremonial on 
June 30 the honorary degree of Doctor of Laws was 
conferred upon the following, among others ; Prof. 
C. V. Boys, Mr. H. M. Cadell; Mr. D. M. Greig, con¬ 
servator of Museum, Royal College of Surgeons, 
Edinburgh ; Dr. R. S. MacDougall, formerly reader 
and Steven lecturer in agriculture and forest entomo¬ 
logy in the University ; Mr. Andrew Mellon, United 
States ambassador; Prof. A. Robinson, emeritus pro¬ 
fessor of anatomy in the University ; Sir Archibald 
Sinclair, Secretary of State for Scotland; and Sir 
JoHiah Stamp. 

The following were admitted to the degree of Doctor 
of Science, titles of theses appearing after the names : 
Mr. S. C. Devadatta, “ The Distribution of Lactate 
between the Corpuscles and the Plasma in Blood ” ; 
Dr. Honor B. Fell, “ Morphological and Experimental 
Studies on the Skeletogenesis of the Fowl ” ; Mr. D. 
Fin lay son, “ Some Physical Problems associated with 
the Internal Combustion Engine ” ; Mr. D. S. Mac- 
Lagan, “ An Ecological Study of the ‘ Lucerne Flea ’ 
{Smynthurua viridis , Linn.) ” ; Dr. D. Meksyn, “ Elec¬ 
tromagnetic Phonomona in the General Theory of 
Relativity ” ; Mr. H. S. Ruse, “ Theorems in the 
Tensor Calculus ” ; Dr. R. H. Slater, “ Synthesis 
of Quinoline Compounds of possible Therapeutic 
Value”. 

At the close of the ceremony, the Principal, Sir 
Thomas Holland, referred to two medallions by 
Emeritus Professor Schlapp, representing Sir Waiter 
Scott and Thomas Carlyle as students, which have 
been placed in the McEwan Hall. Walter Scott 
matriculated in the University in 1783, attended 
classes for three years but failed in Greek, and his 
father took him away to his own business. Scott 
returned in 1789, studied in the Faculty of Law and 
was admitted to the Faculty of Advocates in 1792. 
At the age of fourteen years, in 1809, Thomas Carlyle 
trudged from Eoclefechan to the University of Edin¬ 
burgh. He seemed to have profited mainly from the 
teaching of the professor of mathematics, and later in 
life, just after he had failed to persuade any publisher 
to accept “ Sartor Resartus ”, he made an unsuccess¬ 
ful attempt to obtain the professorship of astronomy 
in the University. He was rejected, and that incident 
probably turned him finally to letters. 

London. — The following doctorates have been con¬ 
ferred : D.So. in anthropology on Dr. E. J. Dingwall 
(University College) for two works entitled “ Male 
Infibulation ” and “ Artificial Cranial Deformation ” 
(Bale* Sons, and Donielsson, 1931); D.Sc. in chem¬ 
istry on Mr. J. W. Smith (University College) for a 
thesis entitled “ Studies in Intensive Drying and 
Related Phenomena ” {J. Chem. Soc. f 1929 and 1931 ; 
Phil, Mag., 1929) ; D.Sc. (Engineering) on Mr. 
H. C. H. Townend (Northampton Polytechnic In¬ 
stitute) for ten contributions to the study of aero¬ 
dynamics. 

Sx. Andrews. —Amongst those who received the 
honorary degree of LL.D. at the graduation ceremonial 
on June 28 were Sir James Frazer, author of “ The 
Golden Bough ”, Dr. Albert Schweiser, and Prof. L. R. 
Sutherland, emeritus professor of pathology in the 
UnivetBity. 
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Calendar of Geographical Exploration 

July ii, 16x6.—Samuel de Champlain 

Samuel de Champlain, the great French explorer, 
returned to Quebec, which he had founded in July 
1608, after his third and greatest journey. He set 
out in 1615 and, travelling down the Ottawa and 
Mattawa Rivers, Lake Nipissing, and French River, 
reached Georgian Bay. Thence he proceodod inland 
and explored Lake Ontario. Champlain’s earliest 
voyages were to the West Indies and Mexico. In 1603 
he travelled up the St. Lawrence, and in the following 
years surveyed the coasts of Nova Scotia, the Bay of 
Fundy, and the mainland so far as Cape Cod. In 1613 
he reached Allumette Island in the Ottawa River, in 
an endeavour to discover a supposed short route fro 
the ocean via the Ottawa River. Lakes Champlain, 
Nipissing, and Simcoe wore discovered by him, and he 
made further journeys on Lakes Huron and Ontario, 
which had been visited a few years earlier by Brul£. 
Interestingly enough, Champlain contemplated, during 
a visit to Panama, the project of a ship canal across 
the isthmus. 

July ii, 1897 .—First Air Attempt on the North Pole 

S. A. Andr6e, a Swedish aeronaut, with two com¬ 
panions and about five tons of supplies, set out in a 
balloon for the north pole. Heavy guide-ropes drag¬ 
ging over the ico were to be used for steering. Andrea 
had already made successful flights in this way. 
Rising from Danes Island, Spitsbergen, at 2.39 P.M., 
the balloon passed out of sight within an hour. A 
buoy containing a message that at 10 p.m. the balloon 
was in 82° N., 25° E., moving towards the north-east 
at an altitude of 800 ft., was found. But until Aug. 
22, 1930, nothing more was known of tho fate of 
Andree and his companions. On that date, members 
of an expedition to White Island found their bodies 
and their diaries. They had reached 82° 56' N., but 
had been compelled to return on foot, and had died 
at (bios Land, White Island, to the east of Spitsbergen. 

July 13 , 1102 . An Early Pilgrimage to Jerusalem 

Saewulf, or Saewlf, an Anglo-Saxon native of 
Worcester, a merchant, took ship at the little harbour 
of Monopoli, near Bari, for bis pilgrimage to the Holy 
Land. The effect of tho Crusades was to encourage 
such pilgrimages, and Saewulf, though not the first 
to make the journey, was the first who left a narrative 
of it. His outward journey was made direct from 
Italy to tho Ionian Islands, from Negropont to Rhodes, 
and thence to Palestine. His record shows the great 
increase of European influence in the Levant in war, 
commerce, and pilgrimage; his account of the destruc¬ 
tion of pilgrim and trading vessels in Jaffa during 
a great storm is specially valuable from this point 
of view. His description of tho sites of Hebron is de¬ 
tailed and interesting. Among other places, he visited 
Nazareth and Cana of Galilee. He embarked on his 
return journey at Joppa, coasted down past Tyro, 
Si don, and Acre, touched at Cyprus, and put in at 
Rhodes. There he changed to a smaller vessel fluid 
later to another, and proceeded through the Dar¬ 
danelles. The narrative breaks off abruptly at the 
point when Saewulf was near Constantinople and 
wished to worship there before returning home. 
Inevitably, many of Saewulf’s historical explanations 
seem quaint to modern students, but his narrative 
throws a good deal of light on conditions in his time. 

July 13, 1909.—Mikkelsen’s Voyages 

Ejinar Mikkelsen left Thorehavn in the Hekla, in 
command of an expedition to explore north-east 
Greenland. Mikkelsen had, with Amdrup, explored 
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the east coast of Greenland in 1900, worked with the 
Baldwin-Ziegler 1901-2 expedition in Franz Josef 
Land, carried out oceanographical survey in the 
North Atlantic in 1903-4, and, in joint command 
with Leffingwell, explored northern Alaska in 1906-8. 
Ill 1908-10 Mikkelsen discovered the records left by 
Mylius-Erichsen of his tragic journey of 1907/* * 

* 1 

July 13, 1923.— American Scientific Expeditions to 

Mongolia 

George Olsen, a member of one of the above 
expeditions, found the first complete dinosaur eggs. 
The theory that. Central Asia must have been a centre 
of origin for ancestral types of mammalian life aroused 
the interest of Prof. Henry Fairfield Osborn, president 
of the American Museum of Natural History, and 
eventually led to the organisation of a series of re¬ 
markably well equipped scientific explorations of the 
region of Mongolia which lies between the Kalgan and 
the Altai Mountains. Palaeontology, geology, palseo- 
botany, archeology, topography, zoology, and photo¬ 
graphy were all represented in the 1925 expedition. 
But palaeontology took first place in the 1922-23 
expedition, which justified the theory in such a re¬ 
markable way. Dr. R. C. Andrews, the leader of the 
expeditions, reports that the major geographical 
features of the Gobi have been determined, and a 
surveyed line of more than 1000 miles has been run 
north-west through the heart of the desert. 

July 15, 1836.—Sir T. Livingstone Mitchell in Australia 

Sir T. L. Mitohell discovered the Grampian Hills, on 
a journey in Australia during which he also discovered 
the Wirnmera and Glenelg Rivers and cleared up 
the main features of the Murray-Darling basin, east 
and south of the Darling. Mitchell's explorations in 
Australia began in 1831, and to him and Sturt is due 
the elucidation of the drainage system of south-eastern 
Australia. In 1846 he crossed the Carnarvon Range 
and discovered the upper portion of the Barcoo 
River. 

July 15, 1874.—The Road to Lhasa 

The famous Indian explorer, Nain Singh, left Leh 
on a journey through western Tibet to Lhasa and the 
region south of that city. He travelled 1319 miles, 
of which about 1200 wore across country never pre¬ 
viously explored, and made detailed surveys of the 
route. Numerous lakes were discovered, as was the 
existence of a vast snowy range parallel to and north 
of the Brahmaputra River. Of this range, Nain Singh 
recorded the position of several peaks and estimated 
their heights. Nain Singh on his previous memorable 
journey had made a route survey of the road between 
Katmandu and Tradom and of the great Tibetan road 
from Lhasa to Gartok, He had traced much of the 
upper course of the Brahmaputra, and made estimates 
of the heights of various mountain peaks. 

July 16, 1906.—Sven Hedin in Central Asia 

Sven Hedin, the famous Swedish explorer, started 
from Srinagar on his journey to the region lying 
between Shigatse and Leh, and north of the Brahma¬ 
putra. He discovered a range of mountains lying 
parallel to the Himalayas on the Tibetan side, ana 
mapped this previously unknown region. In 1893-97, 
Hearn crossed the desert between the Yarkand and 
Khotan Rivers, discovered the buried cities of the 
Takla Makan, and found that Lob Nor had ohanged 
since Przhvalftky visited it. In 1899-1902 he surveyed 
the Yarkand River and much of northern Tibet. 
Apart from his archaeological work, Hedin made great 
contributions to the mapping of central Asia, and 
especially of the sources of tfie Sutlej and Brahmaputra. 
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Societies and Academies 

London 

Royal Society, June 30.—J. W. Cook, I. Hieger, 
E. L. Kennaway, and W. V. Mayneord: The pro¬ 
duction of cancer by pure hydrocarbons (1). Tests 
for cancer-producing action on mice are in progress, 
or'have been completed, with preparations of the fol¬ 
lowing polycyclic aromatio hydrocarbons composed 
entirely of benzene rings :—(1) All the six possible 
four-ring compounds, (2) all the ten known compounds 
out of the fifteen possible five-ring compounds, (3) 
some compounds containing six and eight jings, and 
others. Some of the hydrocarbons examined are of 
very low solubility, and hence all tests carried out 
with them are unsatisfactory. No hydrocarbon in the 
pure state has produced cancers except 1 : 2 : 5 : 6- 
dibenzanfchracene and some closely related compounds. 
It produced cancer of the skin when applied in a 
concentration of 0*003 per cent in benzene.—J. W. 
Cook : The production of cancer by pure hydro¬ 
carbons (2). Preliminary results suggest that 6-iso¬ 
propyl-1 : 2-benzanthracene is carcinogenic, and a 
pure sample of this has been synthesised and is being 
examined for oarcinogenic activity, together with 
other iso-propyl and methyl derivatives of 1 : 2-benz- 
anthracene. 5 : 0-cyc/openteno-l: 2 - benzanthracene 
produced motastases in the axillary glands and lungs 
in four mice to whicli it was applied. There is evidence 
that a molecular structure consisting of new rings 
attached to the 1:2- and 5:6- positions of trie 
anthracene ring system is particularly efficacious in 
promoting carcinogenic activity.—G. H. Eagles and 
A. H, H. Kordi : The cultivation of vaccinia virus : 
a new series of subcultures in cell-free medium. The 
cell-free medium has been prepared with the view of 
obtaining from adult rabbit kidney an extract rich in 
cell substance while eliminating the presence of actual 
cells. The medium must be freshly prepared. Vaccinia 
virus has been propagated in this medium through 
ten subcultures in one series, representing a multiplica¬ 
tion of 10 w times the original culture with a dilution 
of 10 17 of the virus content of the original culture. 
Though greater irregularity in growth occurs in cell- 
free medium than in medium containing living cells, 
experience has shown that with the former substantial 
yields of virus have been realised. 

Physical Society, May 20.—A. O. Rankine : (1) On 
the representation and calculation of the results of 
gravity surveys with torsion balances. An alternative 
method of indicating the functions of the EOtvfts tor¬ 
sion balance, and of calculating those quantities, de- 
ending upon the distortion of the earth's gravitational 
old which the balance measures, is described and a 
convenient method is indicated of applying graphically 
the necessary corrections for the effects of the earth’s 
rotation and irregularity of the surface of the ground. 
—(2) Some observations with a gravity-gradiometer. 
An account is given of a series of observations with a 
Shaw and Lancaster-Jones gravity-gradiometer, dur¬ 
ing which it was discovered that very persistent^ 
although small, electric ohargea could be developed 
on the mica ring forming part of the oscillation-damp¬ 
ing system. Such charges, which may persist for 
weeks, may not arouse suspicion, although in fact they 
lead to spurious results in the normal use of the 
instrument.—R. L. Smith-Rose and J. $. McPstrie; 
The propagation along the earth of radio waves an a 
wave-length of 1*6 metres. A description is given of 
the simple transmitting and receiving apparatus which 
has been employed for the experiments on this wave¬ 
length. Measurements of the flfeld-intensity at diflerent 
distances from the transmitter have been carried but 
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for various heights of tho apparatus above the ground 
level. When both transmitter and receiver are used 
very close to the ground, the attenuation curve 
obtained is similar to that encountered at longer wave¬ 
lengths. When, however, the apparatus is elevated 
by an amount comparable with, or greater than, the 
wave-length, the field-intensity distance curves have 
maximum and minimum values, the positions of which 
depend upon the actual heights employed. These 
maxima and minima are due to interference between 
waves transmitted directly from the transmitter to 
the receiver and those which arrive at the receiver 
after reflection from the earth’s surface.—Allan Fer¬ 
guson and S. J. Kennedy : Notes on surface tension 
measurement. This paper deals with a method for 
the accurate determination of tho surface tension of 
liquids available in volumes of not more than one or 
two cubic millimetres. The method described does 
not involve any knowledgo of the density of the liquid. 
A series of measurements of the variation with con¬ 
centration of the surface tension of aqueouH solutions 
of p-toluidine are also described. Here, also, the 
method employed is independent of a knowledge of 
the density of the solution.—D. K. McCleery : The 
fall of potential in a charged insulated cable. The 
expansion theorem of Heaviside is applied to the solu¬ 
tion of the problem in which a cable, having been 
charged until it reaches its steady state, is insulated 
at the Handing-end, and the potential is required at 
any point ana at any time after insulation. At the 
Honding-end there is an initial steep fall of potential 
which is due to a part of the charge being drained 
away from this end, in order to equalise the potential 
throughout the line when the exciting source lias been 
removed. After the potential has become uniformly 
distributed, it falls with time according to a simple 
exponential law. 

Dublin 

Royal Irish Academy, May 23. —Joseph Algar, Anne 
E. O’Reilly, and Mary Joy: Some derivatives of di- 
coumarin. When diacetoresorcinol is heated for five 
hours with aoetic anhydride and the sodium salt 
of phenylacetic acid, a good yield of a-a'-diphenyl- 
P-P -dimethyl-dicoumarin, m.p. 276°-277° C., is ob¬ 
tained. By employing the sodium salts of substi¬ 
tuted phenylacetic acids a number of diooumarin 
derivatives may be prepared, the yields being satis¬ 
factory in most cases.—Joseph Algar, Vincent C. Barry, 
and Tadhg F. Twomey : Derivatives of benzo-difur- 
furane. The condensation of bromacetic ester with 
diaoetoresoroinol gives the diethyl ester of diacetore- 
sorcinoldiacetic acid (m.p. 130°-131 p C.), which on 
hydrolysis affords the corresponding acid (m.p. 264°- 
266° C.). The latter is converted into p-p'-dimethyl- 
benzo-difurfurane (m.p, 107°-108° C.) by heating 
with acetic anhydride and sodium acetate. Various 
derivatives were obtained. 

Paris 

Academy of Sciences, May 23 (vol. 194, pp, 1769- 
1868),—L. Cayeux : The condition and diffusion of 
phosphoric acid in old sedimentary formations. 
Consequences.— Charles Achard, Mile. Jeanne L<vy, 
and Fernand Gallais : Experimental researches on 
some colloidal modifications produced in the blood 
serum by the injection of concentrated serum and by 
plas&atic bleedings.— Arroand de Gramont and Daniel 
wetaki t The temperature of a piezo-electric crystal 
Rs a function of its vibratory regime,— ‘Georges Claude : 
ThO extraction of the dissolved gases in the Claude- 
B^herot method* —Maurice Frdchet : Remarks on 
™ probabilities of events in sequence. —T. Wazewski: 
The stability of the integrals of a system of differential 
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equations.— Alex. Freda : Measurability in support of 
functions of real variables.- -G. Valiron : Some conse¬ 
quences of Ahlfors 1 theorems.— M. Delfosse and R. 
Swyngedauw : The measurement of the friction couple 
of an axle in its bearing.— M. Mcndes : The applica¬ 
tion of the method of variation of constants to 
the problem of n bodies with variable masses. — V. 
Smirnoff and S. Soboleff : Some problems of elastic 
vibrations.— Mile. Jacqueline Hadaznard : Perfecting 
a high precision Nemst bridge.— Maurice Fallot : Tho 
atomic moments and Curie points of ferro-silicon. 
Superstructures.— Pierre Lacroute : The method of 
using a large Rowland grating and the study of its 
faults.— R. Lucas and Mile. D. Biquard : The influence 
of solvents and of temperature on the rotatory powers 
and dispersions of active bodies.— Marcel Cau : The 
r61e of multiple reflections in the magneto-optic Kerr 
effocts of thin layers of iron.—M. Chatelet : Some 
organic solutions of iodine. Studies of the absorption 
spectra of iodine in some mixtures of solvents.— 
Trajan D. Gheorghiu : The influence of diffused light 
on photoelectric measurements.— G. Mano : The slow¬ 
ing down of the a-rays in air and Bethe’s theory.— 
P. and M. Lecomte du Nouy : Studies on the critical 
temperature of serum. The absorption spectrum of 
horse serum in the ultra-violet. A curve is given 
showing tho changes in the ultra-violet absorption 
spectrum produced by heating to 55° C. and 66° C.— 
Mme, L, Walter - Ldvy : Contribution to the study 
of the system MgO, CO a , H a O at the temperature of 
100° C.—E. Vellinger: Contribution to the study of 
dissociation phenomena in organic media,— Jean Cour¬ 
not and Marcel Chaussain : The determination of the 
loss of weight in corrosion tests. The usual method 
of cleaning the test specimen by brushing, washing, 
and drying is shown to be inexact; two alternative 
methods are described.— Neda Marinesco : The action 
of an oscillating piezo-quartz on sols and suspensions. 
The ultra-sonic thixotropism of gels.—Lucien Semi¬ 
chon and Michel Flanzy ; The application of chromic 
oxidation to some mono-acids. Detailed study of 
the oxidation of volatile fatty acids, and of hydroxy 
and ket-onic acids. — G. Vassiliad&g and L. Capatos : 
The action of diethylamine on methyl acetylene-dicar - 
boxylate. — Charles Dufraisse and Maurice Loury : 
Researches on the dissociable organic oxides. The 
isomerism of the dimethylrubrenes and the constitu¬ 
tion of therubrenes.—P. Carrd : The relative mobilities 
of the radicals in the chlorides of acid alkyl sulphites 
(R.O.SO.Cl). From a study of the temperatures 
at which these chlorides decompose in tho presence of 
pyridine, the comparative mobilities of the radicals 
has been obtained. The mobility of the aryl groups is 
lower than that of the alkyl groups.— Ch. Courtot, M. 
Chaix, and J. Kelner : The mechanism of the action of 
sodium amide on diphenylsulphinone.— Louis Meunier 
and M. Gonfard : The analysis and some properties 
of the benzylcelluloses.—J. Duclaux and M. Hugon : 
The transparency of the pure atmosphere. A study 
of the limiting distance of vision as a function of the 
wave-length.— P. Chofardet : The transparency of tho 
air. A statistical study of the results of nineteen years* 
observations on the visibility of Mount Blanc* from 
two stations (Chailluz, Montfaucon).— Paul Corain and 
Georges Dubois : The characters of the Dinantian 
culm-flora of Champenay in the upper valley of the 
Bruche.—A. N. J. Heyn : Researches on the plasticity 
of cellular membranes and the growth of plants.— 
W. A. Becker : Experimental researches on cyto¬ 
kinesis and the formation of the cellular plate in the 
living cell.—Louis G allien : Neotenic reproduction in 
PolyaUmum integerrimum .— Mile. S. Flrley and M. 
Fontaine: The proportion of proteins in the serum of the 
eel and its variations in the course of changes in salinity* 
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—Ph. Lftfiseur, A. Dup&ix, and L. Georges : Remarks 
on the Boas phenomenon.— Georges Deft&ndre : The 
ArtJheemondaceee, a new family of marine fossil protista 
with siliceous covering.—G. Delamare and C. Gatti : 
Spirochetes and intraleucocytary annular bodies.— 
J. Lignidres : The variability of the pathogenic and 
immunising quality of the aphthous virus.—-S. Nicolau 
and Mme. L. Kopciowska: The elective zone for the 
Negri bodies in rabbits dying of experimental hydro¬ 
phobia with fixed virus. 

Washington, D.C. 

National Academy of Sciences ( Proc vol. 18, No. 3, 
March 15).—A. Einstein and W. de Sitter : On the 
relation between the expansion and the mean density 
of the universe. The density derived on the assump¬ 
tion of zero curvature is of the right order of magni¬ 
tude.—Marston T. Bogert and David Davidson : Azo 
derivatives of the pyrimidines.—L. F. Randolph : 
Some effects of high temperature on polyploidy and 
other variations in maize. The ear-shoot region was 
enclosed in a wire mesh cylinder and heated by an 
electrical heating pad to 38 Q -45° C. for a period of an 
hour at a time during the 48 hours beginning 27-30 
hours after fertilisation. Among the effects observed 
were the doubling of entire chromosome sets, chromo¬ 
somal deficiencies and translocations, direct morpho¬ 
logical effects such as defective seedlings, and various 
deviations from the normal fertilisation process. It 
is suggested that since organisms in Nature are sub¬ 
jected to even higher temperatures than those used 
m the experiments, high temperatures may have 
played an important part in the natural production of 
variations.—Henry Margenau : Note on the quantum 
dynamical correction of the equation of state. A 
correction. —W. G. Penney : Effect of nuclear spin on 
the radiation excited by electron impact. No theory 
of polarisation of radiation excited by this means can 
be complete without taking into account nuclear spin. 
Calculations for mercury X2537 give results not in 
agreement, with the experimental data available ; the 
first order cross-section and approximate wave func¬ 
tions are not sufficiently accurate.—E. H. Kennard : 
Entropy, reversible processes, and thermo-couples. A 
discussion, with two examples, suggesting that the 
usual statonam t to the effect that a reversible process 
never changes the entropy of the universe is valid only 
when the process can be isolated completely from all 
other processes*—P. W. Bridgman : Comments on 
the note, by E. H. Kennard on “ Entropy, reversible 
processes, and thermo-couples”.—Francis D. Mur- 
naghan : On the field of values of a square matrix.— 
Aurel Wintner : Remarks on the ergodic theorem of 
Birkhoff.—E. B. Stouffer : A geometrical determina¬ 
tion of the canonical quadric of Wilczynski.—B. O. 
Koopman and J. v. Neumann : Dynamical systems of 
continuous spectra.—J, v. Neumann : Physical appli¬ 
cations of the ergodic hypothesis.—Edward Kasner : 
Complex geometry and relativity: theory of the 
‘ rac * curvature. Rac curvature or * rao ’ for a given 
curve is defined as the limiting ratio of arc to chord. 
For ordinary real curves rao equals unity, but for 
certain imaginary curves it has other values, the chief 
of which is J-y/2. In space of more than two dimen¬ 
sions, curves can be constructed such that it has any 
assigned value. In general, the rac curvature changes 
discontinuously if the point moves continuously along 
the curve or the curve is varied continuously.—Hassler 
Whitney: Regular families of curves ( 1 ).—G. D. 
Birkhoff and 13 . O. Koopman : Reoent contributions 
to the ergodic theory.—J. Shohat and J. Sherman : 
On the numerators of the continued fraction 

..hJ _ .hJ . 
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Forthcoming Events 

SATURDAY July A 

Society of Chemical Industry —South Wales Soction 
(Special Joint Meeting with the South Wales Section 
of the Institute of Chemistry at the laboratories of the 
Cardiff Gas, Light and Coke Company, Bute Terrace, 
Cardiff), at 3 p.m. 

WEDNESDAY, July 13 

Society of Chemical Industry (Annual Meeting at 
Nottingham), at 30.15.—Prof. G. T. Morgan: “Our¬ 
selves and Kindred Societies” (Presidential Address). 

THURSDAY, July 14 

Society of Chemical Industry (Annual Meeting at 
Nottingham), at 10.—-Sir William Pope : “Forty Years 
of Stereochemistry ” (Messel Memorial Lecture). 

Institution of Welding Engineers (in conjunction 
with the Acetylene and Welding Consulting Bureau at 
the Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, S.W.l).—Exhibition of a film dealing 
with practical applications of oxy-ocetyiene welding, at 
2.30 p.m. 


Official Publications Received 

BfUTlBH 

Proceeding* of the Ltnnean Society of London, Suasion 1981-82. Parts. 
Pp. 67*72. (London : Linrman Society.) tid. 

Empire Cotton Growing Corporation. Report of the KluvonLh Annual 
General Meeting. Pp. 18. (London.) 

The Scientific Proceedings of the Royal Dublin Society. Vol. 20 (N.S.L 
No. 21 : Report of the Irish Radium Committee for the Tear 1981 * includ¬ 
ing Reports by Oliver Chance, John A. Gergghty, Onwald J. Murphy, 
0. Conor O'Malley, Dr. Botha! Solomons, Sir Robert Wood*. Pp. 249* 
290. (Dublin : Hodge*, Figgis and Co. ; London : Williams and Norgate, 
Ltd.) U. Od. 

The Institute of Chemistry of Great Britain and Ireland. Register of 
Fellows, Associates and Students, 1932. Pp, 890. (London : luatitutfl 
of Chemistry.) 

Commonwealth of Australia: Council for Scientific and Industrial 
Heseareh. Pamphlet No. 26: Termites (White Ants) in South-eastern 
Australia; a Simple Method of Identification and a Discussion of their 
Damage in Timber and Forest Trees. By Gerald F. Hill, Pp. 28. 
Pamphlet No. 20: The Irrigation of Horticultural Community Settle¬ 
ments; Notes for the Guidance of Advisory Boards in Murray Valley 
Settlements. By A. V. Lyon. Pp. 22* (Melbourne: H. J. Green.) 

Indian Central Cotton Committee : Technological Laboratory. Techno¬ 
logical Bulletin, Series A, No. 20: Spinning Testa on Mixings of Long 
Staple and Short Staple Indian Cottons, By Dr. Nazir Ahmad. Pp. 
11 + 21. (Bombay : The Timu of India Press.) 1 rupee. 

The National University Handbook, 1908-1982. Pp, xi -f 288 + 60 plates. 
(Dublin.) 

British Non-Ferrous Metals Research Association. Twelfth Annual 
Report for the Year ending December 81st, 19SL Pp. 64. (London.) 

Foreign 

Department of Agriculture: 8traits Settlements and Federated Malay 
States. General Series, No. 8: Investigations on Coconuts and Coconut 
Product*. By F. C. Cooke. Pp. x + 99 + 9 plates. (Kuala Lumpur.) 
1 dollar. 

Philippine Earthquake Epicentres (1920 to 1929), South of Manila. By 
Rev. William C. Repettl. Pp. 33-62. (Manila : Bureau of Printing.) 
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Scientific Leadership in Industry 

I N the absence of adequate leadership, science, 
whether in its broadest aspect or in its 
narrow technical sense, will never occupy its right¬ 
ful place in industry. Industry in Great Britain 
has suffered too much in the past from adminis¬ 
trators whose deficiency in regard to a scientific 
outlook has rendered them inoapable of maintaining 
an adequate scientific staff or of accepting an 
adequate and sustained research programme as a 
fixed charge comparable with insurance, deprecia¬ 
tion or obsolescence, and incorporating its results 
in industrial practice. 

Not the least important part of the plan which 
science could evolve would be the provision made 
for training administrators and loaders for in¬ 
dustry and for the State, who would be capable of 
assessing those scientific factors which are involved 
to-day in almost every industrial, political or social 
question of the first importance. Under modem 
conditions, technical and scientific training is a 
sine qua non of competent leadership whether in 
industry or in the State, and the absence of ade¬ 
quate planning on scientific lines to-day is largely 
the result of the dearth of administrators who pos¬ 
sess a first-hand experience of scientific technique; 
this, again, is partly due to a by no means 
negligible policy of deliberately excluding the 
scientific worker as such from important adminis¬ 
trative positions. 

It is difficult to assess the responsibility of the 
absence of scientific leadership for many of the 
grave problems confronting society. Under the 
conditions of modern civilisation, the community 
in general and not industry alone is dependent 
upon pure and applied science for its continued 
progress and prosperity. Under the influence of 
modern scientific discoveries and their applications 
in many directions other than industry, the whole 
basis of society is rapidly becoming scientific, and 
to an increasing extent the problems which confront 
the national administrator, whether judiciary or 
executive, involve factors which require scientific 
knowledge for their solution. 

The Industrial Parliament visualised by Capt. 
Harold Macmillan, M.P., is an indication of the extend 
to which the changed conditions Of the modem State 
are bringing us to consider the desirability of re¬ 
orientating representation on the basis of functional 
groups in order to link up knowledge and power more 
effectively in the service of the State and the general; 
interest. Pew aspects of civil life, for examf*ley 
illustrate more aptly the hiatus between knowledge 
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and action than the field of transport. Whether 
we consider road transport, the railways, shipping, 
or aviation, the facilities which exist to-day are the 
outcome of scientific discoveries and their applica¬ 
tion, and the problems they present to society are 
in the main due to the absence of scientific organisa- 
. tion and control, and consequent development along 
haphazard lines ruinously expensive to the com¬ 
munity as a whole. 

In spite of the warning given by the reoent 
Royal Commission on Transport about the ab¬ 
sence of vision in such matters and its demon¬ 
stration of the way in which ignorance and prejudice 
can bind burdens on the backs of posterity, as with 
railway development last century, neither in respect 
of the electrification of suburban services nor in 
the diversion of heavy goods traffic from the road 
to rail have any adequate steps been taken to give 
effect to the recommendations of the Commission, 
although both these recommendations should en¬ 
courage employment and the recovery of the rail¬ 
ways from their difficult position. In the absence 
of a more scientific policy, it is still common for a 
heavy goods lorry to do damage to a road in a few 
hours amounting to several times the combined 
Value of the lorry and its load. 

In other fields we have a number of problems 
created by industrial wastes. River pollution 
is becoming increasingly serious as fresh areas of 
the country are industrialised or the scale of in¬ 
dustry increases. The beet sugar industry and the 
dairying industry provide two recent examples and 
also illustrate the assistance which scientific re¬ 
search can give in preventing or minimising the 
nuisance. 

Again, the introduction of oil fuel for steam¬ 
ships immediately created a problem of waste-fuel 
disposal, and the layman could not have been 
expected to predict the serious consequences to 
marine and bird life and to many of our coastal 
resorts of a policy of dumping waste oil at sea. As 
in problems of atmospheric pollution, the solution 
lies almost entirely in the application of scientific 
methods of prevention and control, and in securing 
support for a scientific policy designed for the 
, general advantage. 

These and numerous similar problems have arisen 
through society using the results of scientific dis¬ 
coveries unguided by scientific and unprejudiced 
investigation of their reactions on the life of the 
community. Many such .problems need not have 
become acute had an elementary amount of such 
foresight and scientific investigation been exercised 
id the early stages of the development of scientific 
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discoveries, before the creation of vested interests 
or the growth of those local prejudices which 


generally hinder so strongly the development of a 
rational plan. 

There are other wide fields in which the contri¬ 
bution of the scientific worker to the welfare of 
society is equally important and essential. Notably 
this is true in regard to food supply, where science 
is responsible hot merely for protecting society 
against adulteration and for securing the purity of 
all kinds of foodstuffs, but also for the introduction 
of fertilisers giving higher yields per acre, for breed¬ 
ing new varieties which enable the zone of profitable 
cultivation to be extended, and for improved agri¬ 
cultural machinery and methods of cultivating and 
draining the soil. In addition, scientific research 
is urgently needed not only in the development and 
application of new insecticides and fungicides for 
the prevention or control of diseases or pests in the 
field, but also to an increasing extent to protect 
the harvested crops from damage by insect life, 
fungi, or moulds during storage. The colossal 
losses caused by insects and moulds to such products 
as cocoa, tobacco, dried fruit, grain, etc., in storage 
are as yet largely unappreciated by the publio in 
Great Britain, in spite of the importance of storage 
space to a country which is so largely dependent 
upon imported foodstuffs. 

In another but related direction, scientific 
workers are conducting investigations into the 
changes which occur in fresh fruit, meat, and fish in 
low-temperature storage and transport which have 
already assisted in improving the market condition 
of fruit, in minimising wastage during long voyages 
from overseas, and in improving the handling and 
transport of white fish so that a larger proportion 
of the catch can now be landed end marketed 
fresh than was formerly possible in half the time. 
The importance of suoh work in establishing on 
a firm basis the struggling fishing industry of 
Great Britain is obvious, apart from its national 
and social aspect. ' 

Investigations of this type, closely related as tMy 
are to the welfare of society, are frequently lohg- 
range investigations requiring dose co-operatkm 
between a number of classes of scientific workers, 


Only administration capable of taking a long-range 
and scientific point of view is competent to secure 
the necessary continuity or co-ordination, ^ 
few Adds is definite -planning, mo^ important. 
Problems of food production and 
should be taken out of the arena of 
judioee and debate into an atmosphere of j 


A- 


'l.t.'P'i 





J\ ^ ■ ■' \ NATURE 75 

Bacteriological Laboratories and Methods 

Medical Research Council . A System of Bacteriology 
in relation to Medicine , Vol. 9. By J. A. 

Arkwright, S. L. Baker, M. M. Barratt, S. P. 

Bedson, J, C. Broom, H. C. Brown, H. H. Dale, 

P. Fildes, A. Fleming, A. D. Gardner, A. T. 

Glenny, J. Gordon, F. C. Happold, E. Hindle, 

B. C. J. G. Knight, J. C. G. Ledingham, R, J. 

* Ludford, J. McIntosh, J. W. McLeod, P. G. 

Marshall, E. G. D. Murray, L. W. Proger, Wilson 
Smith, R. H. Stoughton, R. L. Vollum, L. E. H. 

Whitby, S, S. Zilva. Pp. 304, (London : H.M. 

Stationery Office, 1931.) 21s, net. 

HE final volume of this work will be a boon 
to laboratory workers, and we welcome this 
plan of collecting in one volume the important 
laboratory methods, and congratulate both the somewhat limited at present, but this, in our 
writers and the editors on the very judicial selection opinion, does not detract from their value, 
they have made of the almost innumerable methods Dr. Fildes’s experience in serological investiga- 
and variation of methods which are now employed tions, and that of Dr. Glenny on toxins and antitoxins, 
in different laboratories, would lead one to expect chapters of very practical 

Chap, i., dealing with design of bacteriological value, and this expectation will be realised by those 
laboratories, is full of valuable suggestions, but, to who read their two valuable communications in 
the majority of bacteriologists, the plans are what Chaps, xiv. and xv. The same can be said of Chap, 
we might dream of, only to waken and find they are xvi., the joint work of McIntosh and Dale, 
not in the world of reality for us, and perhaps even Chap. xvii. will be welcomed by all heads of 
be glad of that. We think it would have been laboratories. It contains an immense amount of 
better to have chosen something simpler, so as to information of practical value, and gives details 
give us an idea of what would be efficient and yet about which we venture to say most of our workers 
within the region of possibility from the not over- are profoundly ignorant, and which should 'be 
burdened exchequers of most universities and known to all. The methods may be too elaborate 
medical schools. The same may be said of the to be carried out in a laboratory the staff of which 
animal houses in Chap, xviii. is very limited, and the apparatus too expensive ; 

Chaps, ii. and iii. are excellent; but on page 40 but from the mass of information given it will 
the heading “ Van Gieson’s Stain ” is surely wrong, be possible to obtain a great deal which will be 
Only the latter part is Van Gieson, and this is clear applicable and which must prove very helpful, 
from number 5 under “ Method ” on the same In Chap, xviii., Dr. Arkwright has summed up very 

page. well the methods by which variants are produced, 

' In Chap, iii., good though it is, there is the tend- and this should clear up a good deal of oonfused 
enoy to over-elaboration and the recommendation work on this subject. 

of methods which, under ordinary conditions, are Vitamin deficiency, electric charges, and the 
impossible of attainment. Thus on page 63, to get effects of ultra-violet rays, are briefly dealt with in 
Wood serum, we have to go to the slaughter-house, Chaps, xix., xx., and xxi. * 

tefleot the skin from the neck of the animal, and In Chap. xxii. we have a description of the 
so on,. We may have been unfortunate, but we Rideal • Walker test and the Chick-Martin teste 
hove never met the slaughterman who will allow for estimating the power of disinfectants. The 
us to spend the necessary time on suoh an operation, authors state that there are so many factors con* .' 
and,we think such precautions are unnecessary, earned in this testing that the value of the dis- 
lt-'W^suld Iwwe been valuable to have infectant can only be judged from experimente d 
indication of simple methods of pre- which the precise conditions under which it & to r 
' ^ medbi^method^ which might be be employed are closely followed. It seems to tui > 

tfrfao aiw working in"the tropics and to rather a serious omission that no reference is 

eUbora- to the fact that an estabtuhad ooeOeie»»i>..^|| 



tiori in this chapter makes difficult what ran be 
easily undertaken in any ordinary kitchen. 

Chap. iv. deals very clearly with the determina¬ 
tion of hydrogen ion concentration, and Chaps, 
v., vi., and vii. give valuable hints, and all that is 
necessary, on special cultivation methods and the 
isolation of single bacterial cells. 

Many of the points discussed in Chaps, viii. and ix. 
are not found in ordinary textbooks of bacteriology, 
and should prove of great value, especially to 
the less experienced workers; but even the more 
senior ones will find valuable hints which may 
bring about improvements in their own methods. 
Chap, x., on viruses, collects the work which has 
appeared in various journals. Chaps, xii. and xiii. 
contain matters of great interest, and are well 
written. Their practical application is perhaps 
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J3. typhosus may be entirely different from the co¬ 
efficient for another organism, for example, the 
streptococcus ; or that one disinfectant useful for 
the destruction of certain bacteria is practically 
useless in the same dilution for others. 

This volume contains the general index for the 
whole work. We welcome this index very much. 

J. M. Bkattik. 


# Theory of Algebraic Numbers 

Foundations of the Theory of Algebraic Numbers. By 
Prof. Harris Hancock. Vol. 1 : Introduction to 
the General Theory . (Published with the aid of 
the Charles Phelps Taft Memorial Fund, Uni¬ 
versity of Cincinnati.) Pp. xxvii+602. (New 
York : The Macmillan Co., 1931.) 8 dollars. 

HIS is the first volume of Prof. Hanoock’s work 
and is intended as an introduction to the 
second volume. Its size shows that he is engaged 
in no light task. His object is to help in making 
the theory of algebraic numbers more accessible, 
more attractive, and less difficult. Ho obviously 
has in mind the English-speaking student, or at 
any rate those for whom German is a source of 
difficulty. For these, he has undoubtedly made 
more accessible and more easily readable the diffi¬ 
cult theories of Dedekind and Kronecker, as well 
as the more elementary topics such as algebraic 
integers, quadratic and cubic fields, an introductory 
account of ideals, Hilbert’s norm residue symbol, 
the law of quadratic reciprocity, and applications to 
Fermat’s last theorem. The beginner will find much 
to interest him, as many of the chapters are self- 
contained and will be useful in supplementing a 
course of lectures. 

The author also states that the theory of alge¬ 
braic numbers is presented here from a heuristic 
point of view with the hope that through this 
method of treatment the innate relation of the 
general number theory to the function theory, 
algebra, algebraic (Abelian) integrals, and other 
branches of mathematics will be further developed, 
and eventually generalised into a united arithmet- 
ised entity, one contributing to the advancement 
of the other. But I think the author’s hope will not 
be fulfilled, and that, in fact, he has missed an 
obvious opportunity of increasing considerably the 
value and usefulness of the present volume. The 
most important developments in the arithmetical 
theory of algebraic numbers during the present 
century have arisen from its association with the 
theory of groups and the application of this theory 
to the enunciation and proof of arithmetical theo- 
No. 3272, Vol. 130] 


rems. Perhaps Hilbert was the first to emphasise 
the great arithmetical importance of expressing the 
properties of an algebraic field by means of its 
Galois group. It is only about five years ago that 
Artin showed that the general law of reciprocity 
(quadratic, cubic, etc.) in any field was most simply 
and beautifully stated as an isomorphism between 
the group of the class of ideals in the given field and 
the Galois group of an appropriate Abelian field. 

The ambitious student who means to go deeply* 
into the subject of algebraic numbers—and natur¬ 
ally it is an ambitious student who will contemplate 
mastering two large volumes—finds no reference 
whatever to groups. In fact, it seems as if the 
author made every endeavour to avoid using the 
language or methods of group theory. Thus in his 
chapter on algebraic fields of rationality contain¬ 
ing some of the Galois theory, where nowadays one 
would have considered the notion of a group almost 
indispensable, he speaks of normal realms (that is* 
fields) and their divisors, but never mentions groups 
(except with its non-technical meaning) or subgroups 
or indices. Again, in dealing with classes of ideals* 
there is no mention that the classes form a group 
(an Abelian group, of course), a fact of vital import¬ 
ance in advanced work, which would enable him 
to simplify some proofs. Undoubtedly an introduc¬ 
tory chapter on Abelian groups, and its application 
whenever possible, would have been very desirable 
and added considerably to the value of this volume. 

L. J. Mordbll. 


Towards Unity 

The New World-Order. Essays arranged and edited 
by F. S. Marvin. (The Unity Series, 9.) Pp. 
vi + 188. (London : Oxford University Press* 
1932.) 8a. 6d. net. 

I NVENTS of the post-War period are forcibly 
-A and unmistakably driving home the lesson 
that the future welfare of the human raoe is vitally 
dependent upon world co-operation. The days of 
self-sufficient nationalism, of splendid isolation, of 
Monroe doctrines, are clearly numbered, and it is 
widely felt that the more quickly such venerable 
creeds are abandoned the brighter will become the 
prospect for civilisation at large. How soon events 
will force the political unity that, in some form 
or other, appears inevitable, it would be rash to 
prophesy ; but if the process of unification is to 
succeed, it can only be upon a previous basis of 
intellectual sympathy and understanding. It is m 
the intense realisation of this cardinal fact that 
Prof. Marvin and his fellow-thinkers are striving 
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to establish a wider outlook among the educated 
classes ; and the signs indicate that they are meet¬ 
ing with an encouraging response—even in the most 
conservative quarters. Personal contact between 
scholars of different countries is so sure a method 
of breaking down the barriers of ignorance and 
prejudice that the present difficulties of foreign 
travel are to be deplored ; but such books as this 
and the previous volumes of the “ Unity Series ” 
show what might be done by the printed word if 
sufficient enthusiasm—and funds—were available. 

The present book is based upon lectures delivered 
at the two Unity History schools held at Danzig 
(1929) and Stockholm (1931) respectively, the 
special emphasis at both meetings being laid upon 
the growth of international co-operation. As Prof. 
Marvin justly observes, the fundamental law of 
human unity is best expressed in science, “ because 
it has sprung from experiences common to all men 
and been elaborated as an articulate and marvel¬ 
lous system to which all civilisations have con¬ 
tributed ” ; and since momentous events have 
happened in science in the last few years, two 
scientific essays by Prof. Dingle hold pride of place 
in this collection. They are entitled “ The Atom ” 
and “ The Universe ”, and are written with Prof. 
Dingle’s accustomed skill and lucidity ; their 
infusion with the author’s philosophical views is 
just sufficient to add zest to the themes without 
deflecting attention from the facts. The balance 
of the book is preserved by essays upon English 
literature, Swedish architecture, international law 
and finance, economic success and failure, con¬ 
temporary education, raoe problems in industry and 
culture, and the present position in biology. All 
are provocative of thought, and if the reviewer 
found Prof. Marvin’s essay on contemporary educa¬ 
tion the most stimulating and attractive, the general 
level is so uniformly high that, among a dozen 
readers, there would doubtless be a dozen different 
orders of preference. We may perhaps mention 
that anyone who wishes to have details concerning 
the Unity movement may obtain them from Mrs. 
Innes, 29 High Oaks Road, Welwyn Garden City, 
Hertfordshire. E. J. H. 


Physics in Physiology 

Groundwork of Biophysics. By Dr. G. M. Wishart. 
Pp« vii +344. (London ; G. Bell and Sons, Ltd., 
1981.) 12s.6d.net. 

“E^VBRYQNE who teaches physiology will sym- 
pathise with Dr. Wishart in the experience 
M^eh h« has evidently had to induce him to write 


this book. The great majority of those who come 
to be taught physiology have had instruction in 
physics, but having also passed an examination in 
the subject have laid aside the burden of all that 
that examination imposed on them. If only this 
were not so and their training in physics had 
formed in them the habit of thinking about the 
world around them as such training should, they 
would find their study of physiology easier and 
more fruitful. 

This work is written to supply what such students 
have failed to retain or omitted to acquire. But 
it is clearly not intended to be an introduction to 
the study of physiology. The reader is supposed 
to know what is meant by such things as reflex 
action and the respiratory quotient, that the ex¬ 
citation wave of the heart begins at the sino- 
auricular node, that the cells of the pancreas at 
rest are packed with granules, and that its secre¬ 
tion is inhibited by atropine. He is supposed, in 
fact, to have been introduced to physiology and to 
have discovered that he has to go back to what he 
thought his examination had entitled him to dis¬ 
card. Accordingly he is taken again over the gas 
laws, the structure of the atom, the law of mass 
action and the physical principles underlying the 
methods employed in the investigation of selected 
problems in physiology. 

The question may arise, whether this plan of 
work is the ideal one, but if it is found in experi¬ 
ence to give good results, if students are induced 
by these means to study physiology as, for example, 
Bayiiss gave them the opportunity of doing in his 
“ Principles ”, no one need quarrel over this. 
There may be those who still regret what they 
regarded as the dismemberment of physiology, 
when biochemistry began to be treated as a 
separate subject. Some of them may be dismayed 
at the prospect of further dissection leading to the 
severance of biophysics also as a distinct study. 
But that is not imminent. There is much in this 
book that the biochemists are concerned with, and 
there are, on the other hand, certain things that 
require physical treatment, the hydrodynamics of 
the circulation for example, which are left for the 
teacher of physiology to deal with. It is clearly 
meant to strengthen his hands, not to restrict his 
province. 

There are chapters in the book in which the 
students to whom it is presumably addressed, 
those who failed to apprehend the principles which 
their instructors in physics and chemistry ex¬ 
pounded to them, might be grateful to Dr, Wishart 
if he had departed, as in other places he has, from 

cl 
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the letter of traditional methods of exposition, 
methods which must from his premises be some¬ 
times at least unsuccessful. But that the book 
can and should be helpful there is no doubt ; it 
would be still more helpful if all parts equally were 
treated with the same freshness and originality of 
sympathetic exposition. 


Short Reviews 

Cambr idge Exca vat ions in M inorm . Trapuro. Par t 
I, By Dr. Margaret A. Murray. With Chapters 
by Dr. Edith M. Guest, Dr. C. Ainsworth Mitchell 
and T. J. Ward. Pp. 50 + 52 plates. (London ; 
Bernard Quaritch, Ltd., 1932.) 12a. iSd. net. 

Is recent years a good deal of attention has been 
paid by prehistorians to the Balearic Islands, 
mainly in the hope of finding evidence of maritime 
trade between Spain, Sicily, and the south of France 
and the spread of culture between these centres 
during the copper age, but partly because these 
islands contain in considerable numbers certain 
monuments of large tin worked stones, which, though 
unique, bear some resemblance to the megalithie 
monuments found elsewhere near the coasts of 
western and northern Europe, The most striking 
of these monuments are talyots and Umlas , but 
whereas the former, circular buildings of rough 
masonry, are found both in Majorca and Minorca, 
the tafias occur only in the latter island. 

It was to examine these monuments, and, if 
possible, to ascertain their age and purpose, that 
an expedition was sent out to Minorca by the Cam¬ 
bridge Museum of Ethnology. This expedition, 
which was under the command of Dr. Margaret 
Murray, carried out most careful excavations, found 
an abundance of pottery and other objects, which 
are attributed to the bronze and early iron ages, 
and took careful measurements of the taulas and 
their surroundings. While the expedition scarcely 
succeeded in discovering the purpose for which 
these great T-shaped monuments were erected, 
though they are concluded to have been objects 
of worship, it has finally disposed of the theory 
tentatively advanced by Cartaiihae, that they were 
the central pillars of domestic structures. 

The book is well got up, with numerous plates, 
giving views of the monuments and drawings of the 
pot-forms, so that, if the expedition has not wholly 
succeeded in solving all the problems involved, it 
has provided for archaeologists a series of pottery 
extending over more than a millennium. 

H. J. E. P. 

Growing Up in New Guinea : a Comparative Study 
of Primitive Education. By Margaret Mead, 
rp. xi + 285 + 16 plates. (London ; George 
Routledge and Sons, Ltd., 1931.) 12«. M. net. 

This is the second of a series of studies dealing 
with childhood and adolescence among relatively 
primitive peoples, undertaken by Dr. Margaret 
Mead for the purpose of investigating the original 
nature of the child in the light of the effect of 
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varying types of environment and education. She 
has already published a volume on the adolescent 
of Samoa. Here she is concerned with the child¬ 
hood and youth of the Manus, a sea-dwelling people 
of the Admiralty Islands. Each of a total of eighty- 
seven children was studied in detail, inheritance, 
family background, physical and mental character, 
and so forth being noted. The method of study 
also entailed an investigation of the social structure 
of the village, the system of marriage and relation¬ 
ship, and the economic conditions. The results of 
these latter investigations are reported in the body 
of the book only in so far as they bear on the main 
problem ; but further information is given in 
appendices. 

Dr. Mead's record is of the greatest interest, 
especially as the life of the adult, which is lived in 
conditions almost puritanical in their harsh rigidity, 
is in striking contrast to the licence of childhood 
and among the boys in adolescence. Children are 
instructed early in respect for property ; but beyond 
that they enjoy absolute freedom, and exhibit a 
lack of subordination to their parents, especially 
the indulgent father, which appears to admit of no 
preparation for the complete subjection to their 
elders to which they must submit when the girl 
attains adolescence and the boy marries. It is 
evident, however, that the early period of apparent 
licence has in reality been a term of rigorous, if 
imperceptible, instruction by the force of society. 
Both sexes have already absorbed innumerable 
taboos which are obeyed as a second nature. Both 
in respect of the main problem, and incidentally as 
a record of a somewhat unusual type of social and 
economic organisation, Dr. Meads book is highly 
instructive. 

Tabulae Biolog icte Periodical. Herausgegeben von 

C. Oppenheimer und L. Pincussen. Band 1 

{^Tabulae Biologicce , Band 7.) Nr. 1. Pp. 

hi+ 144. Nr. 2. Pp. 145-240. (Berlin ; W. 

Junk, 1931.) Band 7 (4 Hefte), 55s. 

Thu first six volumes of “ Tabulae Biologic® ” have 
already been noticed in our columns. The seventh, 
of which the first three parts have been received, 
gives vol. 1 of “ Tabul® Biologic® Periodic® 
The objects of this journal are to continue the 
collation of biological data recently published and 
to substitute corrected figures, based on more accu¬ 
rate estimations, for those already given in previous 
volumes. The principal data in the new numbers 
are as follow ; series of figures concerning different 
aspects of photochemical reactions, chemical, physi¬ 
cal, and speotrographic data of h®moglobin and 
chlorophyll and their derivatives, a very useful 
table of the vitamin content of foodstuffs, a lengthy 
list of plant chromosome numbers (occupying more 
than a hundred pages), tables of the iodine content 
of vegetable and animal foods, as well as data 
referring to phonetics, and a number of other mis¬ 
cellaneous constants of biologioal interest, such as 
the physico-chemical constants of blood and tissue 
fluids. The collection of these data is of great 
value to all biologists. The usefulness of the parts* 
however, would be greatly enhanced if it were 
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possible to publish a detailed cumulative index 
with each. The volume may be recommended to 
all biochemists, physiologists, and biologists as a 
useful work of reference. 

A Book of General Science . By M. J. Hilton. 
(Macmillan’s Canadian School Series.) Pp. 
xiv + 399. (Toronto: The Macmillan Co. of 
Canada, Ltd. ; London : Macmillan and Co., 
Ltd., 1931.) Is. fid. net. 

In this book the subject of general science is dealt 
with in an interesting way, and is well illustrated. 
Commencing with a chapter on systems and stand¬ 
ards of measurement, the book deals in turn with 
air, water, life, energy, the earth's crust, and the 
solar system. Each chapter contains descriptions 
of experiments ; and the necessary apparatus re¬ 
quired for the experiments is described, with the 
method of procedure, what to observe, and an ex¬ 
planation of what has taken place. The atmo¬ 
sphere and the methods employed to measure its 
pressure lead to the subject of elementary meteoro¬ 
logy. A chapter is devoted to the uses to which 
man puts the properties of air. More space might 
have been given with advantage to the sections 
dealing with biology and energy. The book is, 
however, well worth the attention of teachers and 
students of general science. 

An Introduction to Egyptian Religion : an Account 
of Religion in Egypt during the Eighteenth Dynasty . 
By A. W. Shorter. Pp. xv+139+8 plates. 
(London : Kegan Paul and Co., Ltd., 1931.) 
8«. fid. net. 

This brief account of the religion of ancient Egypt 
in the eighteenth and early nineteenth dynasties is 
intended both for the general reader and for those 
who are entering on the study of Egyptology. 
During the last twenty years, our knowledge of 
Egyptian religion has been much amplified by the 
labours of the archaeologist, and a textbook such 
as this, which incorporates the new material, was 
greatly needed. Mr. Shorter has based the whole 
of his descriptive matter on the monuments, so 
that the reader unversed in the technique of 
Egyptian studies may learn how our knowledge is 
acquired. Akheriaton and Aton worship are not 
unduly emphasised, as so often happens in the 
discussion of eighteenth dynasty religious beliefs, 
though their significance is appreciated to the full. 
The account of Queen Hatshepsut is, in its way, 
the best thing in the book. 

Colloid Aspects of Food Chemistry and Technology. 
By Dr. William Clayton. Pp, viii +571 +6 
plates. (London: J. and A. Churchill, 1932.) 
30s. 

We start life as a quivering lump of jelly, and most 
of our foodstuffs are colloids. Food chemistry and 
food technology have passed beyond the stage of 
mere analysis into a field of science which engages 
afi the important physico-chemical problems of col¬ 
loids, Hence the need for a textbook which sum¬ 
marises the voluminous and scattered literature. 
Such problems as the staling of bread, the foaming 
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of milk, the homogenisation of cheese, the sandiness 
in ice-cream, the froth on beer, the fining of wine, 
the clarification of water, to name but a few, all 
involve colloidal chemistry. Such a work will soon 
be found invaluable in the food laboratory, and the 
author’s reputation ensures its thoroughness. 

In addition to copious references in the text, 
a classified biography of nearly a hundred pages, 
containing more than two thousand references, is 
included, and a valuable feature is a glossary of 
the new terms which have crept into the subject, 

Vorlesungen iiber verykichende A natomie. Von Prof. 
Otto Butschli. Lieferung a : Leibeshohle. t)ber- 
arbeitet und herausgegeben von C. Hamburger. 
Pp.iv + 381-490. (Berlin: Julius Springer, 1931.) 
16-80 gold marks. 

Thts section of Butschli’s textbook of comparative 
anatomy, commenced by Biochmannand completed 
by Hamburger of Heidelberg, deals with the body 
cavities. One half of the text is devoted to the 
invertebrates and one half to the chordates. The 
development of the coelom, mesenteries, pericardio¬ 
peritoneal septum, and diaphragm is traced with the 
aid of simple diagrams. The abdominal pore is 
traced through cyclostomes, fishes, and birds. The 
facts of embryology are incorporated in the text 
with clarity. The absence of theorising and the 
excellence of the diagrams are to be commended. 

Mechanics for Beginners . By F. Barraclough and 
Dr. E. J. Holmyard. (Dent's Modern Science 
Series.) Pp. viii+ 214+ 8 plates. (London and 
Toronto : J. M. Dent and Sons, Ltd., 1931.) 
2s. fid, 

The particularly difficult problem of making the 
principles of mechanics interesting to the beginner, 
without at the same time sacrificing scientific 
accuracy, is very successfully accomplished in the 
well-known style of which Dr. Holmyard may be 
said to be the pioneer. The result, with its special 
emphasis on the historical development of the 
science, is as much a fascinating reader as a text¬ 
book. N. M. B. 

Cicatrisation et regeneration . Par Prof. Jacques 
Millot. (Collection Armand Colin : Section de 
biologie, No. 141.) Pp. 204. (Paris: Armand 
Colin, 1931.) 10-50 francs. 

A brief account of the present views of wound¬ 
healing and regeneration of parts in the animal 
kingdom, with special regard to the more recent 
experimental methods in the lower animal forms. 
The physiological factors involved are analysed, 
and there is an interesting account of the corre¬ 
sponding compensatory mechanism in plants. 

If unting Insects in the South Seas. By Evelyn 
Cheesman. Pp. xi+243+8 plates. (London: 
Philip Allan and Co., Ltd., 1932.) 10$. fid. net. 

Miss Cheesman has travelled widely among the 
Pacific islands and is a keen observer of insect 
life. In this, her latest book, she gives a very 
readable and interesting popular account of insect 
hunting and other experiences in Tahiti, the 
Marquesas Islands, and the New Hebrides, 
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The Enclosure of the Zuider Zee 

By Dr. Brysson Cunningham 

M AY 28 last will always be a notable date in the country and of ten per cent in the area of arable 
annals of the Netherlands. On that day, in land. Relatively, it is as if Holland were enlarged 
the presence of distinguished government officials, by the addition of a province roughly equivalent in 
the crucial deposit of clay was made which finally size to Kent or Essex or Sussex, 
and entirely cut off the waters of the Zuider Zee In Nature of Sept. 21,1929, following a visit to 
from any intermingling with the outer sea. The the site of the works, I gave an outline of the scope 
meaftfl of severance, it is true, is but a narrow and probable effects of this tremendous project, 
earthen embankment, stretching like a taut cord which has, for several centuries past, occupied 
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Fig. K—The concluding stage In the encloeure of the Zuider Zee, showing plant In operation. 


or strip of ribbon, for a length of 18| miles, from the minds of the Dutoh people and exercised the 
the eastern extremity of the former island of ingenuity of their engineers. Living, as they do, 
Wieringen to the Friesian coast, but it suffices to within a territory of restricted extent, much of it 
create an impassable barrier, intersected only by lying below sea-level and subject to tidal inunda- 
three looks for purposes of navigation and by two tion, they have been compelled, at much trouble 
groups of Bluioes for surplus water discharge, and and expense, to win from the sea such tracts as 
it marks the commencement of a distinctly new were possible in order to find scope for the natural 
regimen for the impounded area. expansion of the population ana their industrial 

Hitherto, this vast expanse of nearly a million activities. According to statistics published in 
acres of water has been an arm of the sea ; at 1924, there had then been an increment of about 
present, it is an inland lake, the greater part of 250,000 acres, gained since the year 1846. Indud- 
whioh is destined to be pumped dry and converted ing the exploitation of land previously considered 
into agricultural holdings, while the residue will as waste, the total inorease m arable land during 
constitute a reservoir for fresh water, instead of the last century has been rather more than a million 
salt water, to be utilised, apart from navigation, as acres, equivalent to a rate of 10,000 aores a year, 
a source of supply for irrigation and farming. In but against this must be Bet off the loss due to 
the ultimate result, the transformation will mean building and engineering operations, latterly at' 
an increase of seven per cent in the area of the whole rate of about 6000 acres a year. ffy K leavesa 
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net annual gain of 4000 acres per annum ; but 
the population is growing fast, and there is at the 
present time a distinct shortage of arable land. 

The acquisition of so large an area as that 
covered by the Zuider Zee naturally involved a 
multitude of complex problems, so that it was only 
after protracted consideration and many financial 
and legislative delays, inseparable from an under¬ 
taking of such magnitude, that the work was 
actually commenced in 1920. It has therefore 
been in progress over a period of twelve years. In 
accordance with the plan prepared by the late Dr. 
C. Lely, it involved the construction of a main dyke, 
or embankment, which, starting from the little 
village of Van EwijoksLuis on the eastern coast of 
the province of North Holland, extends across a 
deep strait of 14 miles to the 
western side of the island of 
Wieringen, to be resumed at 
Den Oever at the eastern ex¬ 
tremity of the same island, and 
thence, apart from a slight 
curvature at the eastern end, to 
stretch in a straight line east¬ 
wards as far as the village of 
Zurig on the coast of the pro¬ 
vince of Friesland. South of the 
main dyke, or enclosing dam, a 
series of four separate areas or 
‘ polders ’ with an aggregate 
content of about 550,000 acres, 
is to be reclaimed by pumping 
out tile water into a central lake 
of about 270,000 acres, provi¬ 
sionally designated the Yssel 
Lake and designed to receive 
the discharge of the rivers Yssel, 

Zwartewater, and Vecht from 
the mainland. The first of these 
polders has, in fact, already been 
reclaimed and the progress made 
thereon will be referred to later. 

For the moment, attention is directed to the con¬ 
cluding stages of the work in connexion with the 
main dyke, which, with the four polders, is shown 
in the map accompanying my article in Nature 
for Sept. 21, 1929. 

At the time of writing the above article, the 
island of Wieringen had already been joined up to 
the mainland and a substantial roadway formed 
across the Amatel Diep, The work was proceeding 
in the main dyke from both extremities, namely, 
eastwards from Den Oever and westwards from the 
Friesian ooast across the shallows of Makkummer- 
waard to the site of the navigation locks at Korn- 
werderzand, a distance of 2f miles. Approxim¬ 
ately half-way between the Kornwerderzand and 
Den Oever, lies another shoal area, called the 
Breefcand. Advantage was taken of its existence 
to commence, in 1929, a detached mid-sea section, 
which has been extended eastwards and westwards 
fo link up with the coastal sections. The inter¬ 
vening spaces were crossed by two deep ‘ guts ’ or 
channels, the Vlieter on the west and the Middel- 
gronden on the east, in which the depth of water 
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increased to as much as 10 metres. These channels 
were first treated with shallow deposits of material 
to form ‘ sill dams \ reducing the depth of water 
over them to more convenient limits. The material 
consisted of a layer of boulder clay protected by a 
covering of ‘mattresses’ of brushwood, weighted 
down in position by means of heavy stone fragments 
and secured by stakes driven into the ground. The 
mattresses were arranged to extend appreciably 
beyond the limits of the main dyke, in order to 
ensure protection from scour. These sills were 
completed in 1930. 

When, a year later, preparations were made to 
proceed with the formation of the dam itself on 
these sills, it was found that the brushwood, while 
maintaining its position, had suffered a good deal 



Fio. 2.—The hint gup In the Vlieter channel. 
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from the attacks of marine borers, and that con¬ 
siderable corrosion of the galvanised binding wire 
had taken place. The sill on the Middelgronden 
had deteriorated to a greater extent than that on 
the Vlieter, and, accordingly, first attention was 
given to the execution of the main structure across 
the former. It was completed in November 1931. 
The work carried out during the first half of the 
current year has been the final closing length across 
the Vlieter. 

The method of forming the main dyke consisted 
in first depositing a substantial body of boulder 
clay to form a nucleus and a frontal barrier. Behind 
this was discharged a mass of sand (dredged within 
the limits of the Zuider Zee and'transported to the 
site), which was covered in turn by a layer of clay, 
or boulder clay, the latter being a specially tough 
variety of glacial origin, containing boulders, found 
in the floor of the Zuider Zee in various places, as 
well as on the island of Wieringen and on the south 
coast of the province of Friesland. It has proved 
eminently suitable for resisting the scouring action 
of currents, and its qualities in this respect were 
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fully tested during the period of concentrated flow 
while the tidal water was passing in and out of the 
gradually contracting gap, as can be well seen from 
the photographs in Figs. 1 and 2 taken the day before 
the final closure was made. I had an opportunity 
myself of witnessing the concluding stage of the 
construction of the dam flanking the new north¬ 
west polder, and was much impressed by the re¬ 
sistive capacity of the material. As a final cover¬ 
ing, the exposed surface of the embankment is 
protected below the water-line by mattresses of 
brushwood, weighted with rip-rap, and above the 
water-liAe by a stone facing of basalt or limestone, 
brought from Germany. 

A point of interest that requires mention is the 
effect of the constructional operations on the tidal 
conditions. It is stated that up to the end of 1929 


(with the exception of a period in 1924 due to 
the closing of the Amstel Diep between the island 
of Wieringen and the mainland), there had been 
scarcely any changes in the tidal movement. After¬ 
wards, as a result of ‘the formation of the sills 
in the channels of Middelgronden and Vlieter, the 
velocity of flow acrosR the line of the dam increased 
to a marked degree, reaching 3-3£ ft. per second, 
while, at the same time, certain changes were 
manifesting themselves in the rise of the tide in the 
outer area, very perceptibly in the Texel Strait and 
less noticeably in the Vlie Strait. These changes 
will require further observation before they can be 
definitely evaluated, but they appear to of the 
order of 6-12 inches, generally, in the Wadden Zee. 

Concurrently with the construction of the main 
dyke, operations have beer in hand for develop¬ 
ing the new north-west polder (Wieringermeer) of 
50,000 acres, which was reclaimed by the formation 
of an auxiliary dyke in advance of the main project. 
It was pumped out in 1930, the quantity of water 
discharged within a period of six months being 
more than 132,000 million gallons. The land, of 
course, had been covered with sea water for cen- 
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turies and the soil was heavily charged with salt. 
The mean salinity ranged from | to 2 per cent, the 
variation being due to the proximity, in oertain 
parts, of fresh-water outlets from land drainage 
systems. A surface soil chart is in course of pre¬ 
paration, fpr which purpose borings are being taken 
on every plot of 5 hectares to a depth of 1J metres. 
The result of the investigation in regard to the first 
polder-section shows that the surface layer is of 
unequal thickness and consists mainly of sand, 
under which clay is often found, and, further, of 
a small percentage of clay and sandy clay with a 
small amount of peat. There appears, however, 
to be considerable dissimilarity of structure in 
different areas. 

One of the earliest and most important problems 
to be solved before cultivation could be attempted 
was that of internal drainage. 
The first intention of providing 
a network of shallow trenches 
was abandoned, as it failed to 
drain the sub-soil sufficiently, 
or to remove the salt. Covered- 
in drains would have been pre¬ 
ferred, but the cost was high, 
and, finally, recourse was had to 
a system of open trenches on a 
large scale. They have a depth 
of 60 cm. and are arranged at 
distances apart of 11 metres in 
clay areas and of 15 metres in 
sandy areas. In the spring of 
1931, the sampling of soil showed 
that about 400 hectares of 
sandy ground in polder-section 
No. 1 was suitable for cultivation 
(Fig. 3), while the ground with 
a higher clay composition still 
retained an excess of salt. In 
the autumn, further tests were 
made, as a result of which, 1050 
hectares were declared suitable for planting with 
cabbage, or sowing with winter barley and wheat, 
while 900 hectares were treated with a mixture 
of grass and clover seed to develop permanent 
pasturage. 

The remarkable experiment of bringing the 
Zuider Zee into a state of agricultural productivity 
will be watched with the greatest interest, as its 
economic value to the inhabitants of the Nether¬ 
lands is a matter of no little importance. In 1924, 
the outlay on the main dyke and the reclamation 
of the polders until the latter attain their full 
cultivable state was estimated at about thirty 
million pounds, to which interest over the unpro¬ 
ductive period would add some fifteen millions, 
making a total of forty-five millions. The profits 
to be derived had, of course, to be evaluated on a 
more or less speculative basis, but they were put 
at a figure of fifty-two millions. In 1928, it was 
reported that actual costs to date hod exceeded the 
estimates by some five millions, due to the rise in 
prices of public works, particularly dredging, and 
certain constructional difficulties, which could not 
have been foreseen. Since then, there have beet) 
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Vi9. S.—Harmtlng the first prop of rye on the Wieringermeer. 
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some reduction in prices, and if the favourable 
conditions continue, it is hoped to complete the 
undertaking without further excess and even with 
some reduction of the debit. 

Everyone will hope that this enterprise of high 
courage and endeavour will be crowned with the 
success it deserves. Very great credit is due to 
its promoters and to the engineering staffs who have 
faced and overcome all the difficulties which have 
arisen from time to time. I am indebted to Dr, 
Ir, J. A. Ringers, director-general of the Rijks- 


waterstaat, for the photographs reproduced and 
the greater part of the information on which this 
article is based. For several years he was in charge 
of the operations, as director of the association of 
contracting companies expressly formed for- the 
execution of the project, known as the Maatsohappij 
tot Uitvoering van Zuiderzee-werken. Op the 
Government side, mention should be made of the 
Zuiderzee Board, with Dr. H. Colijn at its head, 
and the office of the Zuiderzee works, to which Mr. 
V- J. P. do Bloeq van Kuffeler is director-genoral. 


Basic English * 


ABOUT three centuries have now elapsed since 
three master minds—Descartes, Pascal, and 


Leibniz—-espoused the cause of a lingua franca , and 
ingenious attempts are still being made to devise 
or construct a synthetic language for international 
use. The case for the adoption of an international 
auxiliary language (I.A.L.) is stronger now than it 
has ever been, but results have so far been dis¬ 
appointing. Though several of the projects that 
have been put forward might, with more or less 
modification, have proved satisfactory, practically 
none, with the exceptions of Volapiik and Esper¬ 
anto, has gone far beyond the threshold of the 
academy or the study. As Prof. Donnan has said, 
so far as numbers are concerned, Esperanto is 
the greatest and most successful linguistic ex¬ 
periment that the world has seen. The causes of 
failure are mainly psychological. Mankind is not 
ruled by reason, and the idea or ideal of an I.A.L. 
does not appeal to man’s pleasurable emotions or 
to his primary instincts, except probably to that of 
pugnacity, for enthusiasts in this field have shown 
almost as little brotherly love to competitors as did 
rival religionists in days now happily past. Another 
obstacle has been the widespread fallacy that any¬ 
thing artificial is ipso facto inferior to its natural 
counterpart. However, the cause endures, and the 
latest apostle, Mr. C. K. Ogden, comes forward 
with a simplified form of English, called Basic, to 
compete, and peradventure to conquer, in the field 
of international linguistics. 

The main features of Basic, which derives its 
name from the initial letters of the words, British, 
American, Scientific, International, Commercial, 
are : a very restricted vocabulary of nouns (600); 
the use of only sixteen or seventeen verbs, including 
come, get, give, go, keep, let, make, put, seem, and 
a few others ; the use of 150 adjectives and a num¬ 
ber of prepositions, adverbs, pronouns, and con¬ 
junctions, out apparently no interjections. The 
grand total is 850 words, but further nouns can 
be created by adding the suffixes -er, -ed, and 
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_ By c. Ogd«n, Pp. M. " Tho Baslo Dictionary: Ixslng the 

7600 must Uaeful Word* with their Equivalent* in Basic English; 
for the Use of Translators, Teachers, and Students." By C. K. Ogden. 
Pp. xx 4-106. " Debabellsatton : with a Survey of Contemporary 

Opinion on the Problem of a Universal Language." By C, K. Ogden. 
Pp. m. " Basic English : a General Introduction with Buies and 

-it," By 0. K. Ogden. Pp. 95. (London: Kegan Paul and 

1980-1932.) £aohVol.I«.«d.net. 


-ing to 300 of the primary nouns. Word-order is 
essentially the same as in good English, although 
the adverb is banished to the end of the sentence. 
Pronunciation is to he standardised by means of 
gramophone records, but spelling is not to be sim¬ 
plified or made phonetic. 

Perusal of the Basic textbooks leads to the 
conclusion that simple conversations could be 
carried on with the above 850 words and simple 
derivatives, although in places the phraseology 
would appear strange, ambiguous, or prolix. Thus, 
a witch is “ a woman with strange powers ” ; a 
widow is “ a woman not married again ” (every 
divorcee who does not re-marry is thus conveniently 
made a widow !); and a baby is “ a diminutive 
object ”. We must not study or use Basic, but 
“ go into ” it and 44 make use of ” it. If we are in 
difficulty, we must not ask but “ make a request M 
for explanation ; we must “ make dry ” our eyes 
if we cry ; and “ get off the ship ” when we come 
to land. 44 Friday ”, we are told, “ is the day all 
the week’s payments are made ” ; and for dinner 
we are asked, ‘ 4 What sort of beef will you have, 
cooked in the oven or over the fire ? ” (roast, or 
boiled, fried, or stewed !). Mercifully, we never 
44 die ”, we merely 44 take our last breath ” or “ go 
to our end 

This simple but circuitous language would be 
useful to a foreigner wishing to learn something 
better than 4 pidgin * English ; it is easy to acquire 
and to use, and it would serve him as a good intro¬ 
duction to English proper ; but it seems certain 
that the 850 words, phis the simple derivatives of 
the primary nouns, would not suffice for any except 
very elementary purposes. It is true that provision 
is made for expanding the primary vocabulary to 
1000 words by including in it 150 names of general 
utility, and further additions, for example, 12 
international names, 12 (only) names of sciences, 
and other proper names are also permitted ; but 
would the foreigner remain content with these ? 
Would he not ask for more, in. order to read Eng¬ 
lish newspapers and literature, as well ap to con¬ 
verse ana correspond with educated Englishmen ? 
English-Speaking peoples themselves would not 
find it easy to talk 4 pure ’ Basic; they would be 
hard put to it to remember which nouns were in 
the vocabulary and which were not. For inter¬ 
national use, it would be difficult to standardise 
this language, and the fact that it has a national 
basis would undoubtedly impede its adoption. 
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Prom tbe literary point of view, it is a relief to 
read that “ although Basic is clear and precise at 
the level for which it is intended ”, it has no literary 
claims. It seems to discard most of the canons of 
good style, for example, to prefer the concrete to 
the abstract, and to use the single word in prefer¬ 
ence to the circumlocution. The author has little 
use for " the antic haverings of a pedantic pedes- 
trianism in quest of Pure English ” ; so he allows 
ua cheerfully to mix up ‘ shafl ' and ‘ will to use 
noun-adjectives ad lib., and to end a sentence with a 
preposition. 

The fact that Basic has no literary pretensions 
and is yet recommended as the I.A.L. for science, 
suggests that its author has a poor opinion of the 
literary value of scientific writing. If so, he is not 
alone ; but if present-day style in scientific writing 
is generally poor, it is at least preferable to that of 
Basic. A style that is both concise and precise is 
indispensable to good scientific writing, and the 
scientific author who uses two words where one 
would suffice, is as much a malefactor as the man 
who makes two blades grow where one grew before 
is a benefactor to his kind. Although Mr. Ogden 
realises that a much larger vocabulary is needed 
for science than for more mundane purposes, it 
seems certain that many * more nouns would be 
required than he contemplates. As in other 
national languages, the resources of English are 
proving more and more inadequate to keep pace 
with the multiplication of new concepts, so that 
science would appear to need an I.A.L. possessing 
a vocabulary of constructed words that would allow 
of constant and regular expansion, rather than 
a language like Basic the chief aim of which is 
to restrict the vocabulary to the smallest possible 
number of words. What is sauce to the kafir is 
not necessarily sauce to the chemist. 

In “ Basic English Applied (Science) M , Basic 
versions are given of three scientific communica¬ 
tions : a paper from the Journal of the Chemical 
Society on the analysis of light oils and motor 
spirits ; a lecture on the mathematical problem 
of aerodynamics ; a letter to Nature (128, 001 ; 


1929) on spectrographio analysis of animal tissues ; 
and a few abstracts of patents taken from the 
Nickel Bulletin . Lack of spaoe precludes a detailed 
appreciation of these efforts, and it must suffice to 
say that in the writer's opinion the translator has 
succeeded in making his translations generally 
intelligible, but that the ‘ wordiness \ the frequent 
lack of precision, and the frequently curious 
phraseology all combine to make one hope that 
scientific English will never descend “ to the level 
for which Basic is designed M . The following are 
some examples in which Basic wording (given in 
italics) is held to be deficient: Desiccator— drying 
vessel ; retort— heating apparatus ; alloy— mired 
metal; boiling— at vapour temperature ; evolution 
— development ; describe— give details of ; distil— 
give a distillation ; viscous-fluid flow— motion in 
liquid or gaseous mediums . The method has been 
developed quantitatively— By an expansion of the 
method it is possible to get the amount of the dements 
present. A detailed account of the work will be 
published shortly— A detailed account of the work 
will be printed shortly. 

The somewhat unconventional ending to one 
paper, " It was very kind of the Director of Fuel 
Research to let the writer put this paper into print ”, 
prompts the present writer to sum up his con¬ 
clusions as follows : It was very kind of the Editor of 
Nature to let the writer have these books and give his 
opinions of them ; they are bright (clever) and in¬ 
teresting and in places they give amusement; but they 
do not give him strong belief (convince him). Though 
he is of the opinion that the new language (old wine 
in a new vessel) will be of use to men of other countries 
when they make a start to learn our language, he has 
the hope and makes the request to a Higher Being 
(prays) that it may at no time come into use for Letters 
or for Science. It might make belter the language of 
trade ; it is almost not possible to make it worse. 

In making this attempt at * an attempt the 
reviewer was surprised and perplexed not to find 
the word “ Basic ” in the 850-word vocabulary, 
either among the 400 “ necessary names ” or the 
200 “ common things Is this an omen ? 


Obituary 


Pbok. Roland Thaxter 

F OP. ROLAND THAXTER, of Harvard, died 
on April 22, at the age of seventy-three years. 
He was bom at Newton, Mass., on Aug. 28,1858, and 
graduated at Harvard University in 1882, proceed¬ 
ing to post-graduate work there until he was ap¬ 
pointee mycologist at the Connecticut Experimental 
Station in 1888. Three years later he returned 
to Harvard as assistant professor of cryptogamic 
botany, becoming professor in 1901. He retired 
in 1919 with the title of emeritus professor, and 
acted as honorary curator of the Farlow Herbarium, 
Such is the bare outline of the career of one whose 
work in mycology is classical. His first researches 
were on the rust Qymnmporangium, but he pub¬ 
lished an account of the entomogenous family 
Etttomopthore® in 1888, which stiff remains one 
of the most important papers on the group. A few 
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phytopathologieai reports appeared while he was 
at Connecticut, some of considerable interest. In 
1890 he made his first contribution to our know¬ 
ledge of the peculiar entomogenous fungi, the 
Laboulbeniaceae, and it is with these that his name 
is chiefly associated, for from being almost unknown, 
they became, owing to Thaxter’s enthusiasm, a 
group as well understood as any other and contain¬ 
ing hundreds of genera and thousands of species, 
Thaxter’s method was to publish preliminary 
diagnoses of new genera and species and gather 
these together in monographs bearing the title 
“ Contributions towards a Monograph of the 
L&boulbeniacese ”, which were illustrated with 
numerous plates at admirable drawings by the 
author. Part V, of the “ Contributions ” appeared 
this year, and he was busy preparing a sixth when 
he died. Some idea of the work entailed in w?" 


‘, V ■; *!-. v- 


July 16, 1932] 


NATURE 


85 


description and figures may be gained from the fact 
that the five parts in all run to 1185 pages and 166 
plates. Probably no mycologist, with the excep¬ 
tion of Elias Pries, has ever been identified with a 
group to the extent that Thaxter was with the 
Laboulbeniacese. However, he did not restrict his 
observations to this fascinating group, but seemed 
to possess an almost unhuman flair for finding fungi 
which he himself called “ new or peculiar , and 
described by him occasionally throughout his 
career. He was, moreover, the first to recognise 
the anomalous group Myxobacteriacei© which have 
lately come into fashion. 

Thaxter's association with Prof. W. G. Farlow 
at Harvard was an ideal one, and together they 
succeeded in building up a school of cryptogamic 
botany and herbarium which are without rival in 
any university. For a number of years Thaxter 
suffered from ill-health, but his letters were always 
cheerful, even when increasing trouble with cataract 
made it seem probable that he would be compelled 
to cease work. He was somewhat critical of some of 
the recent tendencies in applied mycology, but his 
criticisms were given from the fullness of his know¬ 
ledge of the subject and not from a feeling of having 
been left behind. 

In 1907, Thaxter succeeded Farlow as American 
editor of the Annals of Botany, Farlow having 
served since its beginning in 1887. His name was 
thus always prominently before British botanists. 
He received many distinctions; among others, he 
was a foreign member of the Linnean Society of 
London, honorary fellow of the Royal Society 
of Edinburgh, and honorary member of the British 
Mycological Society. 


Dr. Cuthbert Christy 

News has recently been received of the death on 
May 29, at sixty-eight years of age, of Dr. Cuthbert 
Christy, the well-known naturalist and explorer, 
who was engaged in scientific work for the Belgian 
Government in the Congo. It appears that, while 
in the Aka River region, he wounded a buffalo 
which turned and gored him, inflicting fatal 
injuries* He had for many years been collecting 
for the British Museum (Natural History), and 
his collections, notably those from Lakes Nyasa 
and Tanganyika, have proved to be of quite 
exceptional importance. 

Dr. Christy was the son of Robert Christy of 
Chelmsford, and was educated at Scarborough and 
the University of Edinburgh, where he proceeded 
to take a medical degree and was appointed 
Mackenzie bursar in anatomy. His first travels 
abroad started in 1892, when for three years he 
travelled throughout a large part of South America 
ancj the West Indies. Some years later he was 
appointed Medical Officer of the 2nd Battalion 
West African Field Force in Northern Nigeria, and 
afterwards took on the duties of medical officer 
in India in the Bombay Plague Laboratory. In 
1902 he served oh the first Sleeping Sickness Com¬ 
mission in Africa, and at & later date was a mem¬ 
ber Of the Liverpool School of Tropical Medicine 


Sleeping Sickness Expedition to the Congo, and of 
that organised by the Sudan Government. 

Dr. Christy’s intimate knowledge of native life 
in health and disease, and his explorations in many 
fields, are revealed to some extent in several pub¬ 
lished works and reports, among them being ” Big 
Game and Pygmies ”, “ Mosquitoes and Malaria ”, 
and “ The Birds of San Domingo He was chair¬ 
man of the International Commission appointed by 
the League of Nations to inquire into the existence 
of slavery and forced labour in Liberia ; and the 
recommendations of the Commission were accepted 
by the Council of the League and the Liberian 
Government. 

Between 1903 and 1910, Dr. Christy visited Ceylon 
and various parts of East and West Africa, all the 
time collecting such specimens for the Natural 
History Museum as came his way. From 1911 until 
1914 he was engaged in scientific exploration work 
in the Congo, and during this period he obtained 
many specimens for the Museum collections. 

Among the mammals collected during this period 
were an important collection from the neighbour¬ 
hood of Avakubi, in which Dr. Christy obtained 
two rats new to science and a dormouse which was 
named after him, Grajthiurus christyi. He also ob¬ 
tained specimens of many rare West African forms 
in the same collection, thus adding considerably to 
our knowledge of the distribution of these species. 

During the War, in spite of official duties, Dr. 
Christy still continued to collect, and sent home a 
very fine collection of fish from Mesopotamia. After 
the War he conducted two very important expedi¬ 
tions, one to Lake Nyasa and one to Lake Tangan¬ 
yika, where ho collected a great quantity and variety 
of fishes. These collections have proved to be some 
of the most important that have ever been received 
by the Natural History Museum, and the number 
of new species already described is very great; in 
one genus alone the species have been multiplied 
by six since Dr. Christy’s collection has been worked 
out. The work in connexion with these collections 
is still continuing and many new forms doubtless 
remain to be described. 

Medical science has lost a very able man in the 
death of Dr. Christy, and zoological science has lost 
one of its keenest collectors and most painstaking 
observers. 


Mr. L. G. Sutton 

The death of Mr. Leonard Goodhart Sutton, in 
his sixty-ninth year, took place somewhat suddenly 
at his residence, “ Hillside ”, Reading, on June 13. 
Mr. Sutton was a grandson of the founder, and at 
the time of his death senior partner, of the world- 
famous firm of Sutton and Sons. He was educated 
at Wellington College, and later went to the Royal 
Agricultural College, Cirencester, where he became 
particularly interested in the botany of grasses, 
of which group of plants he had a wide and aoourate 
knowledge. After leaving Cirencester, Mr* Sutton 
spent two years in Germany, devoting himself to 
the study of the methods of seed production. On 
returning to England he entered the firm as a 
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partner, and ultimately settled down to develop¬ 
ment and extension of the floricultural side of the 
firm’s activities, his outlook and experience being 
afterwards enlarged by visits to California and 
South Africa. 

Mr. Sutton had a keen, refined sense of the 
aesthetic and cultural merits of flowers in general, 
and possessed an unerring intuition of the charm 
of old favourites and the floricultural possibility 
of new introductions to the garden, such as the 
South African Nemesia strumosa and allied species, 
which njay be arranged to provide a glorious display 
of colour almost throughout the year. Belonging 
to the old school of plant breeders, Mr. Sutton 

S aid special attention to the observation of email 
ifferences and the repeated selection of these in 
the evolution of improved forms. He was, however, 
fully alive to the value of a knowledge of Mendelian 
laws of inheritance in the practical improvement of 
garden plants. He wrote very little, but his un¬ 


pretentious little volume—an extension of a lecture 
delivered before the Royal Horticultural Society— 
on garden annuals, is a charming introduction to 
the beauty, variety, and cultivation of this gay 
group of plants for which he had such an intense 
love, 

Mr. Sutton took an ardent interest in educational 
affairs, and at the time of his death was president 
of the Council of the University of Reading ; his 
inspiring presence and sound judgment will be 
greatly missed. 


We regret to announce the following deaths : 

Dr. Bedford Pierce, past president of the Psy¬ 
chiatry Section of the Royal Society of Medicine, 
on July 8, aged seventy years. 

Sir Richard Threlfall, G.B.E., F.R.S., chairman 
of the Fuel Research Board, on July 10, aged 
seventy years. 


News and Views 


Colloidal Fuel 

Towards the end of the War, when the demands 
for oil for naval purposes exceeded available supplies, 
efforts were made in America to make the oil go 
further by admixture of pulverised coal to give a blend 
called * colloidal fuel Coal is appreciably heavier 
than oil, and it is obviously essential to prevent segre¬ 
gation of the components when blended. According 
to the American patent literature, stable solutions 
were obtained by suitably grinding the coal and 
by the incorporation of a stabilising ‘ fixateur \ for 
example, a soap solution or a lime rosin grease. Great 
publicity was given at the time to this work, and 
the advantages of such blends were recognised. The 
coal-oil blend was heavier than water, could be stored 
under water, and was therefore ‘ safe' to store, while 
its calorific value per gallon exceeded that of oil. 
The lower price of coal reduced the cost of the unit 
of heat in the oil. In spite of these advantages, when 
oil again became freely available ‘ colloidal fuel ’ 
passed into the background. The subject was dis¬ 
cussed in the House of Commons on July 5, and Mr. 
Foot, Secretary for Mines, referred to the experi¬ 
mental work which has been carried out by the Cunard 
Steamship Co., Ltd. This Company hao continued 
investigating the possibility of blending coal with oil, 
and one of its liners, the Scythia, has just made the 
round trip between Liverpool and New York with 
one boiler fired solely by * colloidal fuel ’ containing 
40 per cent of coal. 

According to a report in the Times of July 6, the 
technical staff of the Cunaid Company is entirely 
satisfied with the performance of the fuel. The 
burners gave no trouble, the ship's deck was free from 
grit, and the blend retained its stability. No details 
have been disclosed as to the mode of preparation, 
but it is claimed that the blend will retain its stability 
for three months. * Colloidal fuel 1 is of obvious im¬ 
portance to European ooal-producing countries, and 
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the importance increases as coal tends to cheapen. 
Authorities agree that for ocean liners and naval 
vessels, oil fuel has such advantages over lump coal 
that even price loses its importance. When coal is 
pulverised, it acquires some of the advantages of a 
fluid, but a ship is scarcely the place to manufacture 
fuel. If a satisfactory blend can be made ashore and 
taken on board by pumping, the position will be 
greatly improved. Clearly the problem deserves the 
closest investigation, and the studies of the Cunard 
Company may be contrasted with the futility of a 
deputation of ooalowners begging the Government 
to compel the Admiralty to bum coal instead of oil. 
Much oil is also being used in land installations, and 
the fuel should be equally applicable for those. 

Professional and Technical Workers in the Civil 
Service 

The tradition that professional and scientific men 
should be passed over by authority when the personnel 
of Royal Commissions and other public inquiries are 
under consideration is well established and has fre¬ 
quently been the subject of comment in these columns. 
Recently, however, this attitude towards the expert 
has expressed itself in a new form. It happens that in 
the negotiating machinery which deals with economic 
questions concerning the civil service as a whole the 
existence of the expert has been recognised, in the con¬ 
stitution of the National Whitley Council, by the for¬ 
mal inclusion of the Institution of Professional Civil 
Servants as one of the three representative groups of 
staff associations. Recently, as is generally known, 
negotiations have been proceeding between the 
Government and the staff associations through the 
medium of the National Whitley Council regarding' 
the future of the bonus system in the civil service. 
At one stage in the negotiations the authorities desired 
to convey to the staff side of the National Council 
certain important alternative proposals dealing .with 
the subject under discussion, and for this purpose 
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the permanent secretary of the Treasury thought it 
necessary to invite representatives of various sections 
of civil service opinion to an informal discussion. 

While informal discussions may servo a useful 
purpose, it is worth while asking why no representa¬ 
tive was included of the professional and scientific 
interests in the civil service, of which the Institution 
is the accredited spokesman, although among those 
invited was the representative of at least one smaller 
body representative of non-technical interests. Official 
representations from tho Institution were put aside 
on the ground that the conversations were * informal \ 
although the attempt was afterwards made to treat 
as negotiators the four individuals selected. We 
could have perhaps understood, even if we had de¬ 
plored, this failure to acknowledge the existence of 
the specialist interest in the civil service, were it not 
for the fact that the Institution’s position has already 
been recognised by its special direct representation 
on the National Council to which we have referred. 
It is a curious revelation of official psychology that 
it should be thought unnecessary to consult with this 
distinctive and, wo claim, this essential element in 
the modem civil service, upon a major issue affect¬ 
ing specialists in common with other types of civil 
servants. 


Taxes on Books in Australia 

Mb. Lyons’ Government in Australia, “ having 
given very earnest consideration to requests that tho 
taxation burden on educational literature should be 
lightened has, we learn from an announcement 
in the Melbourne Atgua of June 3, granted certain 
exemptions which, though satisfactory so far as they 
go, are very meagre concessions compared with the 
case against a tax on books of any kind. Primage 
duty at port of entry will no longer be charged on 
books and periodicals imported by or for tho State 
public libraries, the National Library at Canberra, 
and the libraries of the several universities. Hymn 
books, prayer books, and literature published by or 
issued under the authority of the League of Nations 
will also be admitted free ; and so will historical 
records in print, picture, or manuscript imported by 
or for libraries. Unfortunately, the sales tax still 
remains. 


Alleged Psychic Phenomena]) 

Ik a long letter to Natube, Mr, Harry Price, the 
honorary director of the National Laboratory of Psy¬ 
chical Research, has commented upon the review of Dr. 
Osty’s book, “ Les Pouvoirs inconnus del’esprit sur la 
mature ”, published in these oolumns on June 25. 
He states that both Mr. Malcolm and Mr. Lambert 
changed their views regarding the alleged psychic 
phenomena produced by Mr. Rudi Schneider, although 
Mr. Lambert, according to the letter quoted by Mr. 
Price, merely says that, in his opinion, there was no 
possibility of the medium having produced the pheno¬ 
mena fraudulently. It is clear that these later opinions 
were not based on personal observation but from 
r*ad% the record others. Again, Mr. Price dis¬ 


misses, without apparently realising its relevance, the 
incident of the match-box, suggesting, as it does, the 
invasion of the stance room from without, suspected 
for so long by competent observers. Moreover, in 
upholding the genuineness of Mr. Schneider’s pheno¬ 
mena, Mr. Price declares that the opinions quoted in 
the review were from persons who hail a priori con¬ 
victions that the mediumship was a fraud—a state¬ 
ment in support of which he offers no evidence and 
which is almost certainly contrary to fact. 

Physics and Psychics 

In conclusion, Mr. Price emphasises his own views 
on the independent examination of mediums by re¬ 
marking that it has been his practice to introduce 
them to men of science of repute in order to encourage 
independent investigation ; and in this he claims some 
considerable success. It must be remarked, however, 
that the invitations issued by the late Dr. von 
Schrenck-Notzing, the late Dr. G. Geley, and by Mr. 
Price were not for the purpose of granting any true 
scientific inquiry. The persons invited were merely 
privileged spectators of phenomena produced under 
conditions over which they had little control and in 
circumstances where accuracy of observation was 
almost impossible. Mr. Price claims that the pheno¬ 
mena described by Dr. Osty have been duplicated by 
him with similar results, and that whon Mr. Schneider 
is in London in September of this year he will be 
pleased to invite assistance from physicists. What 
is wan tod, however, is not the mere presence of ex¬ 
perts at the experiments of others in an atmosphere 
which, rightly or wrongly, cannot fail to arouse sus¬ 
picion. It is an arrangement whereby the alleged 
influence at a distance, which, it is claimed, can be 
measured and detected by purely physical means, is 
so measured and examined by independent observers 
in their own laboratories, with their own apparatus, 
anti under those conditions most favourable to accurate 
scrutiny. 

Early Man in America 

It is a not infrequent occurrence in America for 
discoveries to bo announced which, it is said, afford 
indubitable evidence of the existence of man on that 
continent in very early times. Usually this evidence 
takes the form of one or more stone implements 
associated with the bones of extinct mammals, such 
as an elephant, in deposits held to be Pleistocene and 
in conditions which are claimed to justify the con¬ 
clusion that the implements and fossils are contem¬ 
porary. Usually it appears on further investigation 
that it is either impossible to verify the exact position, 
relative or absolute, of the finds, or an application of 
the strict canon of evidence reveals some flaw which 
Vitiates the conclusion. American palaeontologists 
and archaeologists, however, oontinue to examine with 
patient determination every claim that is reported, 
and at the same time to examine diligently areas in 
which the deposits are such as might well afford the 
evidence which is sought. One such area is the State 
of Nebraska, which, in view of its geographical re¬ 
lation to the glacial area of the ice age, is regarded by 
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American geologists as of great promise in this respect. 
Three discoveries have been reported in this State 
recently, according to Science Service of Washington, 
D,C. In two instances, students of the University of 
Nebraska have discovered flint implements in associa¬ 
tion with the bon os of fossil bison under some sixteen 
feet of loess which, it is cl aimed, is earlier than the 
last glaciation. These two discoveries lie about sixty 
miles apart. The third discovery was near the town 
of Angus, where, it is claimed, a flint implement was 
found under the scapula of a mammoth. The sites 
have bo6n visited by Dr. W. D. Strong, of the Bureau 
of American Ethnology, who regards the discoveries 
with very considerable reserve. 

Antiquities from the Ancient East 

On July 11 two exhibitions of antiquities found 
in the course of excavations during the post season 
were opened in London, at University College, Gower 
Street, and at the British Museum. At University 
College, Sir Flinders Petrie has on exhibition the finds 
of the expedition of the British School of Archaeo¬ 
logy in Egypt at Tell el-Ajjul, the ancient Gaza. The 
antiquities from the Hyksos levels will give an added 
attraction to the exhibition in the estimation of the 
general public ; but the real interest of the collection 
as a whole lies rather in its extent and completeness 
in range over Palestinian cultures from the copper age 
to the time of the eighteenth dynasty and later. A 
quantity of pottery from the ASgrean and Mycenaean 
civilisations, from Egypt, Cyprus, and elsewhere, 
indicates the importance of the site as an early 
meeting point of international lines of communication. 
Particularly to be noted among the exhibits are line 
daggers of the copper age, alabaster vases of the 
eighteenth dynasty, and glass of the same period. 
Two finds to which attention has been directed in 
prelim in ary reports on tho season’s work—the group 
of battered vessels and gold and silver, associated 
with burnt bones, which seem to be of the nature of a 
comminatory offering, and tho gold ornament of tore 
form for which Irish affinities have been suggested 
—will certainly attract notice. The exhibition will 
remain open for four weeks. 

At the British Museum the collection of antiquities 
yielded by the past season's excavations at Ur will 
remain on exhibition for a period of three months. 
The character of the work, although it was essential 
and might have proved of the greatest value scien¬ 
tifically, was not such as would bo likely to afford 
spectacular results for exhibition purposes comparable 
with those of recent years. There is, however, a 
number of gold frontlets and beads and a striking 
terra-cotta figure of a god with a mitre of bull’s horns 
in the best tradition of Ur. There are also a lime¬ 
stone statuette of the goddess Pa-Sag and a copper 
statuette of the same deity, the latter discovered in 
the pedestal of a limestone figure. These belong 
to the third dynasty. A steatite bowl of the same 
period shows the figures of five oxen as decoration. 
One of the most interesting items in the collection is 
the steatite stamp seal assigned to Mohenjo-daro as 
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its place of origin, on which are engraved an Indian 
buffalo and an inscription in the script of the Indus 
valley. Mention must also be made of the collection 
of types of beads from about 4000 b.o. down to the 
Persian era of the fourth century B.C., and the collec¬ 
tion of Heal-impressions from various sources which, 
it is inferred, were once the property of a jewel 
collector at Ur. 

The Freshwater Biological Association 

Thk annual general meeting of the Freshwater 
Biological Association of tho British Empire was held 
on June 29, and Mr. Reginald Beddington was elected 
president. The Report for the year shows that the 
Association, which was established a-s tho outcome of 
a discussion at the meeting of the British Association 
at Glasgow in 1928, has made considerable progress 
during the past year. Support has been received from 
tho Development Commissioners, scientific societies, 
waterworks associations, fishery boards and angling 
associations, and many private individuals. Tho 
interests of anglers are very closely concerned with 
research into the conditions existing in fresh waters, 
but not as much help as was expected has been 
received from those directly interested in angling. 
In September the Association opened a laboratory 
on the shore of Lake Windermere, certain rooms in 
Wray Castle, a property owned by tho National Trust, 
having been equipped for this purpose. There are 
two naturalists employed in research at tho labora¬ 
tory, and there is accommodation for visiting research 
workers. A number of workers from Great Britain 
and from abroad have already occupied tables in the 
laboratory. There is a launch for work on the lake, 
and this launch is fully equipped for hydro-biological 
research. In extending its programme of research 
the Council of the Association has felt the difficulty of 
a lack of funds. A special appeal is made to all who 
are interested in fresh waters to support the Associa¬ 
tion. The address of the honorary secretary is Mr. 
J. T. Saunders, Christ's College, Cambridge. 

Photographic Copying by Contact 

In the early days of photography, the late Mr. J. H. 
Player invented a method of making full-sized copies 
of black and white print, drawings, etc., without 
the use of a camera or lens. The process, known as 
‘ playertype \ is easily worked and may sometimes be 
used with advantage. The drawing to be copied is 
taken to the dark room. A sheet of ordinary bromide 
paper, or a photographic plate, is placed with its 
sensitive surface in close contact with the drawing. 
The paper is then exposed for a short time to the light 
from any convenient ordinary source of white light of 
low power. The light passes through the paper and 
its sensitive coating, illuminating the drawing beneath. 
Less light is reflected back from the black lines of the 
drawing than from the white ground. Thus the total 
illumination of the sensitive coating opposite the black 
lines is less than that opposite the white ground. On 
developing the sensitive material a Bomewhat foggy 
negative is obtained. This negative can be used for 
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printing any number of photographic copies in the 
usual way. Recently this process has been revived 
by Messrs. Luininophor, Ltd., 27 Queen Victoria 
Street, London, E.C.4, who supply phosphorescent 
screens to replace the ordinary light source of the 
original ‘ playertype \ One of the screens must first 
be excited by exposure to daylight or to magnesium 
light. It is then placed upon the bromide paper and 
drawing and allowed to remain for some minutes. 
Subsequent operations arc similar to those already 
described for 4 playertype \ However, while these 
phosphorescent screens are sometimes convenient, 
they are costly and really quite unnecessary. 

Beit Memorial Fellowships for Medical Research 

The following elections have been made by the 
Trustees of the Beit Memorial Fellowships for Medical 
Research, the subject and place of research being in¬ 
dicated after the name '.Senior Fellowship in Tropical 
Medicine (£1000 a year, for one further year) : Dr. E. 
Hindle, spirocheotosis, with special reference to the 
causation of yellow fever. Fourth Year Fellowships 
(value £500 a year) : Dr. C. L. Cope, excretion by the 
mammalian kidney of the glomerular dyestuffs and of 
the inert sugars believed to be excreted only by the 
glomeruli (Iiadeliffe Infirmary and Department of Bio¬ 
chemistry, Oxford); Margaret Honora Roscoe, to con¬ 
tinue work on the vitamin B complex (Lister Institute 
of Preventive Medicine, London) ; Mr. K. A. C. Elliott, 
to complete work on peroxidases, and then to study 
tissue respiration from the point of view of carbon 
dioxide ovolution (Sir William Dunn Institute of 
Biochemistry, Cambridge). Junior Fellowships (£400 
a year) : Dr. H. P. Himsworth, activation of 
insulin by a possible kinase and effect of diets of 
varying composition on diabetic patients (University 
College Hospital Medical School, London) ; Mr. N. K, 
Lawrie, biochemical investigation of the nutritional 
requirements of Protozoa and the study of patients 
with abnormal metabolism of sulphur-containing com¬ 
pounds (Sir William Dunn Institute of Biochemistry, 
Cambridge, and Addenbrooke’s Hospital, Cambridge); 
Dr. D. H. Williams, carbohydrate metabolism, par¬ 
ticularly the storage of liver glycogen in experimental 
animals (Department of Physiology, University Col¬ 
lege, London); Mr. D. W. W. Henderson, antibacterial 
mechanisms in prophylaxis and therapy of tetanus ; 
cultivation of the viruses of louping ill and fowlpox 
(Lister Institute of Preventive Medicine, London); 
Dr. R. G. R. West, neurological mechanism of tetany 
and the pharmacology of curare (Physiological Depart¬ 
ment, St. Bartholomew’s Hospital Medical School) ; 
Dr. R. Gaddie, intermediate carbohydrate metabolism 
of isolated frog’s heart; mode of action of insulin in 
the animal body (Departments of Medical Chemistry 
and Materia Medioa, University of Edinburgh) ; Mr. 
F. G. Young, storage of carbohydrate by the liver in 
experimental animals (Departments of Physiology at 
University College, London, and at the University of 
Aberdeen) ; Dr. J. M. Robson, hormonic factors re¬ 
sponsible for the maintenance of pregnancy and onset 
of parturition (Institute of Animal Genetics, Edin¬ 
burgh). 
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Beit Fellowships for Scientific Research 

Beit Fellowships for Scientific Research of the 
annual value of £240 and tenable at the Imperial 
College of Science, South Kensington, have been 
awarded to Mr. R. M. Shaokleton (University of 
Liverpool and Imperial College), for research on the 
geology of the area about Mod Hobog; Mr. E. G. 
Jones (University College, Nottingham, and the Ein¬ 
stein Institute, Astrophysics Observatory, Potsdam), 
for research on hyperfine structure of spectral lines ; 
Mr. R. L. Rosenberg (Universities of Cape Town and 
Berlin), for theoretical investigations in topics con¬ 
nected with quantum mechanics ; Dr. O. B. Westoott 
(University College, Exeter), for research on the 
electro-deposition of tin with the view of establishing 
the precise conditions under which crystalline deposits 
may be obtained and avoiding the unsatisfactory 
spongy deposits which result from prosont processes. 
In addition, the fellowships awarded a year ago to 
Mr. W. H. Wheeler, for research in chemical techno¬ 
logy, and Mr. J. I. Armstrong, for plant physiology 
research, have been extended for a second year. 

Cancer Research 

The ninth annual report of the British Empire 
Cancer Campaign, presented at the annual meeting 
on July 11, illustrates tho diversity of ways in which 
the cancer problem is being approached observa¬ 
tional, experimental, and clinical. The best discovery 
announced is tho identification by the Cancer Hospital 
Research Institute of a pure chemical substance— 
1 : 2 : 5 : 6 - dibenzanthracerie — which oauses epi¬ 
thelial anil connective tissuo tumours in the great 
majority of treated animals. Some progress has also 
been made in perfecting an antiserum which will cure 
mouso tumours, but it remains questionable whether 
there is much prospect of applying the method suc¬ 
cessfully to human cases. The account of cancer 
as a gene mutation lacks something in historical per¬ 
spective : it does no more than translate Boveri’s 
hypothesis into modern terminology. 

Wool Production in the Empire 

The Wool Industries Research Association and the 
Empire Marketing Board are to be congratulated on 
their joint effort to make a survey of the conditions 
of wool production throughout the British Empire, 
particularly from the point of view of assessing tho 
factors, economic and biological, which play a part 
in controlling production in different areas. The 
report, tho result of a three years’ survey by J. E. 
Nichols, has just appeared under the title “ A Study 
of Empire Wool Production ” (Wool Industries Re¬ 
search Association, Leeds ; 5a, net). In 148 pages 
.it would be impossible to follow all the vagaries 
of wool production, but Mr. Nichols has made the 
most of his space by discussing three main aspects : 
the conditions under which wool production occurs, 
and this includes geographical conditions as well as 
the conditions of the fleece itself ; the phases of wool 
production in the Empire, which means that the 
breeds of sheep, the qualities of the wools, the factors 
affecting the industry, are discussed for each country 
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in turn; and finally* Part 3 “constitutes an attempt 
to analyse the concept of wool improvement and an 
examination of methods of development of its pro¬ 
duction 

Academy of Natural Sciences of Philadelphia 

In an attractive Year Book for 1931, it is recorded 
that the 130th year of the Academy's existence was 
signalised by notable activities in many directions. 
In each of the three major fields—laboratory studies, 
expeditions, and museum exhibits—the year set now 
records fo$ this oldest institution of its kind in America. 
During the year, twenty-two expeditions for organised 
collecting, sponsored wholly or in part by the Academy, 
obtained material for study or exhibits from North, 
South, and Central America, os well as from Asia and 
Africa, and covered more than 175,000 miles during 
their quests. One result is seen in the addition of 
more than 8700 new specimens of vertebrates alone 
to the study collections. That the museum side of 
the Academy’s activities arouses growing interest is 
indicated by the increased number of visitors, which 
for the first time exceeded 100,000 ; but the photo¬ 
graphs of the coses of small mammals in the North 
American hail give an impression of the grouping of 
incongruous species, which suggests that here there 
is still room for the development of artistic natural 
groups. It is announced in Science that the following 
have recently been elected correspondents of the 
Academy : Prof. L. H. Bailey, Dr. H. B. Bigelow, 
Prof. R. A. Daly, Dr. Ludwig Diels, Prof. J. Stanley 
Gardiner, Prof. Hugo Gluck, Prof. W. D. Gregory, 
Prof. A. S. Hitchcock, A. Lutz, Prof. E. de Margerie, 
Prof. E. D. Merrill* E. W. Nelson, Prof. A. C. Seward, 
Dr. E. O. Ulrich, and Mr. B. P. Uvarov. 

Eradication of Slugs and Snails 

Slugs and snails ere some of the most widespread 
pests on farms and in gardens, but owing to their 
nocturnal habits and their capacity for excreting slime 
which enables them to get rid of irritating substances, 
they are very difficult to control. Their natural 
enemies, for example, various birds, toads, moles, and 
predaceous ground beetles* are insufficient to keep their 
numbers in check, and special means of control are 
often necessary. Though no means of absolute eradica¬ 
tion of these pests is as yet known, the Ministry of 
Agriculture has published an Advisory Leaflet (No. 
115), in which various check measures are described. 
In gardens, large numbers of slugs may be caught by 
means of traps consisting of cut potatoes, orange skins, 
cabbage leaves, tiles, boards, or sacking placed on the 
soil* for the animals will collect under them for shelter 
during the day. Hand collecting at dusk is also 
recommended. For larger areas, the use of certain 
chemicals with a corrosive or toxic action is advised. 
Quicklime or salt are destructive if they come in coni 
tact with the upper part of the slugs* bodies, and ap- 
plioations made at night (or two or three times during 
the same night, if possible) should prove useful. 
Barriers of repellent material such as soot, washing 
soda, ‘dry Bordeaux * P etc., are often successful, and 
recent trials have shown that 1 part creosote mixed 
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with 100 parts of precipitated chalk placed around 
each plant at the rate of J oz. per plant is worth further 
trial. 

Forest Fires 

Leaflet No. 9 issued by the Forestry Commission 
(H.M.S.O., 1931) deals with this subject, which is 
of growing importance in Great Britain. The type of 
forests most subject is the coniferous ; outside tropical 
regions, fires in forests of broad-leaved trees are less 
dangerous. Woodland fires are not new in Great 
Britain, and in dry seasons they have been only too 
prevalent on commons. The Forestry Commission 
attributes twenty-five per cent of the fires occurring 
nowadays in its new forests to carelessness on the part 
of picnickers and wayfarers. Since the advent of the 
Forestry Commission and the large coniferous plant¬ 
ing campaign which has been inaugurated under its 
auspices during the past twelve years, the forest fire 
problem has entered upon a new phase. The most 
common form of danger is the surface or ground fire, 
burning dead leaves, etc., on the forest floor. The 
stem and crown fire is rarer in Great Britain. Newly 
planted areas are in greatest danger during March and 
April, although a dry February produces the same 
conditions. During a summer drought the danger 
reappears. The grass, under the influence of dry 
east winds or a summer drought, becomes as dry as 
tinder, and a oast-away lighted match or "burning 
cigarette-end will start a fire which will quickly get ’ 
out of control of the perpetrator of the act. After 
pointing out the various dangers to plantations situ¬ 
ated under differing conditions, the leaflet deals with 
various methods of control, such as lay-out of planta¬ 
tions, order of felling, removal of debris, patrolling, 
equipment of tool depots, clearance of growth outside 
plantations, importance of immediate action, counter¬ 
firing, and the measures to be taken after the outbreak. 

The Making of Factories 

In Helios for March 20, the export journal of the 
Zeitschrijt fttr die Elektrotechnik, there is an interest¬ 
ing account of the Qladitz Company of Berlin, the 
main business of which is to instal and equip com¬ 
pletely in every detail lamp-making factories. Any 
one willing to start a factory for electric lamps need 
have no technical knowledge of the subject. For 
example, a capitalist in Mexico City recently ordered 
a modem lamp-making factory. The plans for the 
building were prepared by the company and it was 
greeted under the supervision of a local architect. 
During this time the necessary equipment, down to 
the smallest detail, was mode in Germany. German 
engineers then went to Mexico and installed the 
machinery. They took with them a staff of male 
and female workers, The Mexican labourers, both 
men and women, were instructed by this sta& In a 
year’s time the instructors had aU left, the only 
German remaining being .the technical manager. 
Three months after the building was erected, lamps 
began to bemiwofae^^ production is nqw 

16,000 per day, The contract comprises the' Supply 
of aU maohinae and accessories, the faot^ oiganiaa- 
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tion, the instruction of local labour* continuous control* 
and consultation. The Gladitz Company has already 
installed complete factories in many countries of the 
world, with departments for wire treating, glass 
treating, exhausting, and finishing the lamps. It is 
interesting to notice that several of these factories 
are now being controlled by the large lamp com¬ 
panies. The company considers that this is a com¬ 
pliment to the work turned out by the factories it 
has started. It is busy at present in developing 
practical manufacturing methods of making neon 
signs for manufacturing purposes. 

Precautions in Use of Electro-Medical Apparatus 

Serious accidents from the use of electro-medical 
apparatus have so far been few in number, but 
the risk is likely to increase in the future, owing to 
more extended use of such appliances and also to 
the tendency to make use of the standard alternat¬ 
ing current of 230 volts. Industrial experience shows 
that serious shock is more likely to result from alter¬ 
nating than from direct currents of the same voltage. 
The Ministry of Health has therefore issued a Mem¬ 
orandum (Mem. 161 Med.) with covering Circular 
(No. 1207) directing attention to precautions that 
ought to be taken in the use of electro-medical appli¬ 
ances, adoption of which should go far to minimise 
the risks involved. 

Researches from the University of Sydney 

The published work of members of the University 
of Sydney is made more generally available by the 
issue of collected reprints, which are now classified in 
twelve series, according to the nature of the research. 
We have recently received vol. 1, Reprints Nos. 18-24, 
in Series I. (Agricultural and Veterinary Science), 
vol, 1, Reprints Nos. 22-32, in Series VIII. (Medical 
Sciences—Clinical), and vol. 3, Reprints Nos. 1-19, in 
Series IX. (Medioal Sciences—Non-Clinical). Most of 
the papers have been published within the last two 
years ; a few are of less recent date. Most, but not 
all* were originally published in Australian journals. 
The range of subjects dealt with in each volume is 
wide* and indicates that an active spirit of research 
animates Australian scientific workers. 


Hawaiian Volcano Observatory 

We regret to learn that, from July 1, the annual 
fund allotted to voloonology through the U.S. Geo¬ 
logical Survey has been reduced from 36,000 to 16,000 
dollars. Most of this sum is required for the work of 
the Hawaiian Volcano Observatory* and one of the 
first results of the reduction is that the weekly Volcano 
better, first issued in 1925* is to be replaced by a 
monthly leaflet. There will be no suspension of the 
research work* though the staffs at all the stations* 
n Hawaii* California* and Alaska* will be reduced. 


A&oujwstfsnts ' 

TttA fifteenth Earaday Lecture of the Chemical 
Society will be delivered by Prof* jp. Debye, of Leipzig, 
on March 29, 1932. 


H. R. Mm.* who during his long association 
Royal Geographical Society has been actively 


engaged in the promotion and preparation of the polar 
expeditions of the past forty years or so, has been 
appointed by the King of Norway a Commander (2nd 
Class) of the Order of St. Olav, for his services to 
Norwegian arctic explorers. This order has previously 
been conferred upon Sir Clements Markham, Sir 
Ernest Shackleton, and Sir John Scott Keltic. „ t 

Mbs. Bowen, Titcomb Manor, Kintbury, Berks, 
informs us that she has fifteen bound volumes of 
Nature, namely, vol. 45 to vol. 00, extending from 
Nov. 1891 to Oct. 1899, with the exception of vol. 54, 
which she generously offers to present to a suitable 
college, institute, or scientific worker, in need of them, 
upon payment of carriage. Communications should 
be sent direct to Mrs. Bowen at the above address. 

A special volume (vol. 9) of the Australian Journal 
of Experimental Biology and Medical Science has been 
issued as a memento of the late Prof. Brailsford 
Robertson, who founded the Journal and, until r his 
death in January 1930, was its chief editor. The 
volume contains a biographical account of his scien¬ 
tific work, a bibliography of his writings, and nineteen 
papers specially contributed by his former colleagues 
and pupils, who are all acknowledged authorities on 
the subjects on which they write. The volume forms 
a unique and interesting collection of papers on those 
biochemical aspects of biological science to which the 
late Prof. Robertson during his lifetime made such 
notable contributions, both directly by his own indi¬ 
vidual work and indirectly by his inspiring influence 
on a wide circle of colleagues and pupils. 

The annual Report of the Governing Body of the 
Lister Institute of Preventive Medicine, recently 
issued, announces that Prof. William Bulloch has 
been elected chairman of the governing body, in 
succession to the late Sir David Bruce. An excellent 
survey of the numerous researches carried out by 
workers at the Institute is presented. The National 
Collection of Type Cultures, housed at the Institute, 
has hod two hundred cultures added, and has dis¬ 
tributed more than five thousand cultures, during the 
year. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer in zoology at the University of 
Birmingham—The Secretary (July 17). A lecturer 
in electrical engineering and physics at the Borough 
Polytechnic, Borough Road, London* S.E.l—The 
Principal (July 18). A principal of the College* and 
a headmaster of the College Secondary School, 
Swindon—The Director of Education, Education 
Office, Clarence Street* Swindon (July 21), A prin¬ 
cipal of the new Technical Schodl* Hong-Kong—The 
“Secretary (SIR/CA), Board of Education* Whitehall, 
London, S.W.l, or, for Scottish applicants. The Secre¬ 
tary* Scottish Education Department, Whitehall* 
London* S*W,1 (July 23). A lecturer in eoology at 
University College* Nottingham—The Registrar (July 
30), A demonstrator in biology at Guy's Hospital 
Medioal School* London Bridge* The Dean 

(Aug. 6). ’ , 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neitrier 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

The Oxygen Affinity of Chlorocruorln 

Chlorocruorin in the respiratory pigment in the 
blood of certain poJychaeto worms. Working in the 
laboratory of Dr. R. Wurmser in Paris, 1 have in¬ 
vestigated the oxygen affinity of the specific chloro- 
cruorin of Spirographis spallanzanii. The blood was 
diluted to approximately 0 parts in 1000 parts of 
0*6 M phosphate buffers. In each experiment, 3 c.c. 
of the diluted blood was placed in ft 300 c.c. glass 
saturator, to one end of which a small trough with 
parallel glass faces 2 cm. apart- was attached. The 
oxygen pressure in the saturator was varied by 
measured amounts, and the solution equilibrated at 



Fig. J .—Oxidation dissociation curves of chlorocruorln. I, «H 8 0.10* • 
2. pH 8 2 , 20"; a, pH 8 0, 20° ; 4, pH 8 0, 26 u ; fi, pH 7 7, 10° ; 
0, PR 7*7, 20°; 7, pR 7-35, 28". ’ 


each oxygen pressure by rotating the saturator hori¬ 
zontally in a thermostat. The saturator was then 
placed vertically with its trough in the course of the 
light beam of a spectrophotometer. The relative con¬ 
centrations of oxy- and reduced chlorocruorin were 
obtained by measuring the light absorption at the 
wave-lengths in the visible region of the spectrum 
(604-5 and 580 5 iny.) where there is the greatest differ¬ 
ence between the oxidised and reduced pigment. 1 

The results obtained are shown in Fig- 1. The pH 
limits are dictated by the fact that chlorocruorin is 
unstable above pH 8*5 and below pH 7*0. Both 
hydrogen ion concentration and temperature affect 
th© oxygen affinity of chlorocruorin in a similar 
manner to mammalian hemoglobin. The temperature 
coefficients (<? l0 ) of the reaction between ohlorocruorin 
and oxygen (in the buffer solutions used), calculated 
from the oxygen pressures corresponding to 50 per 
cent saturation, are 1*6 at pH 8*0 and 1-5 at pH 7-7, 
Human whole blood at 38* is' 50 per eent saturated 
with oxygen at an oxygen pressure of 29 mm. Hg, in 
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presence of 40 mm. CO*. 1 The same is seen to be 
true for diluted Spirographis blood at 26° and pH 7-35* 
The oxygen affinity of chlorocruorin at the tempera¬ 
tures at which the animal lives is, therefore, of the 
same order of magnitude as that of haemoglobin in 
the human body. 

The limiting temperatures studied, 10° and 26°, 
were chosen because the former is that of the winter 
sea in Brittany, the latter that of the summer sea 
at Algiers. These are extremes in the habitat of S. 
qpallanzanii. It seems probable that the temperature 
effect on the oxygen dissociation curve is one of the 
limiting factors in the geographical distribution of 
poikilothermal animals having respiratory pigments. 
At too high a temperature the oxygen affinity of the 
chlorocruorin of S. spallanzanii would bo bo much 
diminished that there would be an insufficient differ¬ 
ence in oxygen pressure between blood and tissues 
for the latter to receive oxygen at a rate necessary 
to maintain life. H. Munro Fox. 

Zoological Department, 

University of Birmingham, 

June 3. 

1 Fox, Proc. Hoy. Sue., B, 99, 190 ; 1928. 

■ Brown and JHltl, Proc. Roy. Soc. t B, 94, 297 ; 1923. 

Raman Spectrum of Nitrous Oxide 

We have photographed the Haman spectrum of 
nitrous oxide with a four-prism glass spectrograph 
having a camera lens of diameter 5 cm. and focal 
length 70 cm. The gas was at a pressure of 30 atmo¬ 
spheres and was illuminated with four 32 cm. long 
mercury lamps, container and lamps being surrounded 
by a reflector of suitable shape. The exposure time was 
14 days, the spectrograph being, of course, enclosed 
in a thermostat. Average values of the frequency 
shifts obtained are listed in the first column of the 
accompanying table. In the third column are stated 
the transitions to which the Raman lines are ascribed, 
the quantum numbers F,, F«, F 8 , and l t introduced 
by Dennison, 1 being used to designate the vibrational 
states of the molecule. The fourth column, finally, 
gives the values of the frequency shifts as computed 
from the recent infra-red absorption measurements 
of Plyler and Barker.* 


Frequency 

(observed), 

Intensity. 

Transition. 

Frequency 

(computed), 

era.- 1 . 

11073 

wn.* 1 . 

1170 

weak 

0000—» 

- 0200 

1185 

weak 

0000 ~> 020 ± 2 

1179 

1260 

weak, broad 

Max. PP-branch 

1266 

1282 

weak 

0)0*1- 

->110,4:1 

1279 

1286-5 

very strong 

0000—* 

- 1000 

1286-4 

1315 

weak, broad 

Max. Pit-branch 

1314 

2210 

weak 

010±1- 

->011*1 

2210-1 

2223-2 

strong 

0000—> 0010 

2224-1 


The frequency shift of 1286*5 cm.' 1 was measured 
three times, being excited by the mercury lines 4047 A*, 
4078 A., and 4358 A. All the other frequency shifts 
were measured twice, being excited by 4047 A. and 
4358 A. The values obtained for the two strong 
Raman shifts are probably correct to less than 1 cm. -1 . 
They are in fair agreement with the value 1282 cm" 1 , 
found by Dickinson, Dillon, and Rasetti, 8 and the 
values 1283 cm.* 1 and 2226 cm.* 1 obtained by Bhaga- 
vantam. 4 The ratio between the intensities of tn© 
two strong lines may well be 10 to 1, as stated by 
Bhagavantam. However, with lines so far apart, it 
is impossible to make a really quantitative estimate 
of the intensities by mere visual inspection of the 
plate. 

So far as we are aware, none of the weak lines 
been observed before. The only lines about the 
reality of which there may be some doubt are the 
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lines corresponding to the frequency shift 1282 cm. -1 . 
The difficulty of settling the reality of these lines 
exists because they lie close to the very strong lines 
corresponding to the shift 1286*5 cm. -1 , which lines 
appear to have an unsymmetrieal 
intensity distribution, with the 
greatest broadening towards long 
wave-lengths. 

The agreement between the fre¬ 
quency shifts observed in the 
Raman spectrum and those com¬ 
puted from Plylor and Barker's 
mfra-red measurements is very 
good, and hence the interpretation 
given in the third column of the 
table seems scarcely open to 
doubt. While all the other Raman 
frequencies are interpreted as 
Q -branches, the broad lines having 
shifts of 1260 cm,' 1 and 1315 cm. 1 
undoubtedly represent the maxima 
of PP- and PR- branches. From 
their separation from the Q -branch 
at 1286*5 cm.' 1 , we obtain the 
value of 61 > 10' 40 gm. cm.* for the 
moment of inertia of the molecule, 
in good agreement with Plyler and 
Barker’s value 59*4 x 10‘ 40 . It is 
an interesting fact, also found with 
liquid carbon disulphide 5 and in 
perfect accord with the selection 
rules of Placzek, 6 that the transitions 0000—>-010 J 1 
do not occur in the Raman spectrum; while the * over¬ 
tones ’ 0000—>0200 and 0000-->020.| ; 2 occur, al¬ 
though with lo> v intensity. Our results strongly sup¬ 
port the conclusion that the nuclei in the nitrous 
oxide molecule are linearly and unsymmetrically 
arranged. 

One of us (J. R. N.) is indebted to the John Simon 
Guggenheim Memorial Foundation for the grant of a 
fellowship. A. Lanoskth. 

J. Rud Nielsen. 

University Chemical Laboratory and 
Institute for Theoretical Physics, 

Copenhagen, June 8. 

1 1). M. Dennison, Rev. Mod. Phy 3, 280 ; 1031. 

* E. K. Plyler and E. F. Barker. Phyit. to., SB, 1827 ; 1931. 

1 R. fl. Dickinson, R. T. Dillon, and F. Rasettl, Phys. Rev., 34, 
682; 1029. 

4 8. Bhagavantam, Nature, 127, 817 ; 1931. Indian J. Phys., 6, 
310; 1031. 

‘ Cf. D. M. Dennison and N. Wright, PKye. Rev., 38, 2077 ; 1931. 

• U. Placzek, Leiptiger Vortr&ge, 1031, p. 71. 


I therefore determined to repeat the measurements 
of J*. Mazur. I have investigated the dielectric con¬ 
stant of nitrobenzene in the temperature interval 
- 3*70 and + 50°. The nitrobenzene was specially 
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Dielectric Constant of Liquid and Solid 
Nitrobenzene 

TAe change of the dielectric constant of nitro¬ 
benzene with temperature was examined by J. Mazur, 1 
who discovered that the value of the dielectric con¬ 
stant in the liquid phase drops abruptly from 38*15 
at 9*6° to 11*82 at 7*7°. M. Wolfke and J. Mazur 8 
try to explain this behaviour by the change of the 
structure of the molecule at the temperature of 9*6°, 
which temperature is said to separate from each other 
two modifications of nitrobenzene. In order to verify 
this, I have carried out at different temperatures 
measurements of the eleotric polarisation of diluted 
solutions of nitrobenzene in hexane. The results of 
these investigations, which will be dealt with in a 
special publication, show inter alia that the nitro¬ 
benzene molecule when passing the point 9*6° does 
not suffer a change of either electric moment or polar- 
ising power; 1 moreover, no such change occurs at 
any temperature between - 4° mid + 30°. 

1 


purified, for example, by repeated distillation and 
crystallisation, and dried by bubbling through it for 
several hours dried and carbon dioxide free air. The 
condenser was made of thermometric glass and plati¬ 
num. The temperature was measured outside the 
condenser (in the oil bath) as well as inside. The 
results are shown in Fig. I, and are quite inconsistent 
with those obtained by J. Mazur. Tne curve showing 
the change of dielectric constant with temperature 
does not show any peculiar point at the temperature 
of 9-6°. On the other hand, a quite abrupt decrease 
of the dielectric constant takes place at tne freezing 
of nitrobenzene. This can occur at any temporature 
bolow the freezing point ( 4- 5-66°) provided the nitro¬ 
benzene is undercooled (first series of measurements), 
or at 5*66° without undercooling (second series of 
measurements). In the latter case, the dielectric 
constant drops abruptly from 37*25 to 7*36, after 
which it rapidly decreases to 3*44 at 0°. 

Similarly, the density-temperature curve of nitro¬ 
benzene shows no inflexion at 9*6°, as found by 
Mazur, 4 and, therefore, the electric polarisation of 
liquid nitrobenzene shows no abnormalities down to 
the freezing point,* 

The discrepancy between Dr. Mazur’s results and 
mine are, I think, due, as Prof, Wolfke has suggested 
to me, first to the method of purifying and the degree 
of purity of this unusually capricious substance, and, 
secondly, it may be caused by some hitherto and a s 
yet unknown conditions of obtaining nitrobenzene II, 
which conditions have been observed by some in¬ 
vestigators 4 but not by others. 

A. PlEKARA. 

Physical Laboratory, Sulkowski Gymnasium, 
Rydzyna, Poland, 

May 25. 

* The same refers to the molecular refraction. 

1 Nature, 186, 90S ; 1030. 

* Nature, 128, 6B4 ; 1081. 

* In agreement with the recent result* of M. Wolfke and S. Ziemeokl 
( Acta Pkytita Polmioa, 1, 271 ; 1932), who found no abnormalities In 
the refractive index or In the Raman spectrum of nitrobenzene. 

* Nature, 187, 893 ; 1931. 

* Cf, the paper of 0. W. Stewart CPAys. to., 86 , 176: 1932), who 
obtained positive results when investigating the point of trai 
tion of ethyl ether and nitrobenzene by means of X-rays. 
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The Connexion between the Etitvds Magnitudes 


Ik the problem of locating subterranean anomalies 
of density, the Etftvos balance measures two quan¬ 
tities, the horizontal gravity gradient and the differ¬ 
ence between the principal curvatures of the level 
surface at the point of observation. In the two- 
dimensional case these reduce to U mt and - 
denoted by G(x) and K(x) respectively. In all treat¬ 
ments of the subject which I have seen G(x) and K(x) 
appear to be considered independent of one another. 
It can be shown, however, that there is a one-to-one 
relation between the two fmictions, namely, that 
the>* are conjugate trigonometrical integrals of one 
another ; 1 in fact : 

G'(x)=--| dal K(t) sina(J -x)dt 
TC '0 J~ X> 

1 ec r+a0 

and K(x) = - 1 da G(t) sin a(t -z)dt, 

KJo - - oo 


Q {x) j.r K i* + »- K i x --j) dt 

TZJ n t 


lpf^m 

'7t -X 

"i„,, - 1 r. <?fc .*o - -feziy,„. \ P r 

' ' Tt.L t K 


and 


>G(t) 
t -aT 


dt 


where P denotes the principal part of the subsequent 
integral. 

The second of these pairs of formuke in particular 
enables one of the quantities to be obtained from the 
other, whether given in functional form or as a series 
of observations. 

These results depend solely on the density anomalies 
lying all on the same side of Ox ; which is, of course, 
the usual thing, the observations being made along 
the surface of the ground. They do not depend 
on the density changes being either continuous or 
discontinuous. 

In the recent experimental survey in Australia 8 
it is stated that the gradiometer, which only measures 
G(x)> is more satisfactory from a practical point of 
view than the torsion balance ; it appears now that 
the latter instrument provides no further information 
than the former, so far as two-dimensional structures 
are concerned, since the measurement of K(x) as well 
as G(:r) is redundant, or is only a check. 

O. F. T. Roberts. 

University of Aberdeen, 

June 4. 


1 E. C. Tltchmamli, Proc . L.M. Soc., II., 84, p. 109. 

* " Geophynlcal Prospecting ", Imperial Geophysical Experimental 
Survey, p. 173. 


Swarming of Collembola in England 

A recent letter in Nature 1 directed attention to 
instances of swarming of certain species of Collem- 
bola. It was stated that “In most . . . oases ... (if not 
all) the factor producing this phenomenon would seem 
to be the relative abundance of the food supply ”. In 
another instance it was suggested that “ migration 
map account for swarming *\ 

While in agreement with the first suggestion as a 
possible explanation of this swarming habit, certain 
observations made from time to time during studies 
on this order of insects might assist in carrying the 
subject a stage further. In September 1928 I ex¬ 
amined, by means of a binocular microscope, the 
habits of individuals in a swarm of Podura aquatica, L. 
I was at first surprised at the number of head-oapsules 
of adults which could be seen in the colonies; each 
head-capsule was completely devoid of all save the 
merest traces of the body. Observations revealed 
the fact that under these conditions the Gollembola 
were carnivorous, and even cannibalistic, in habit, 
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Individuals could be seen vigorously attacking other 
members of the swarm ; the point of attack was 
evident, in some cases, by a drop of body fluid which 
exuded. During an attack the victim struggled and 
fought with mouth-parts and tarsal claws, but was 
gradually overpowered. When it succumbed, several 
other members of the swarm quickly collected around 
its mutilated body and devoured ft, until the head- 
capsule alone remained. This habit appeared not 
only to provide food for the support and development 
of the colonies but also was a factor in keeping the 
small groups of the Gollembola together while they 
fed, collectively, on the scattered dead bodies. In¬ 
dividuals about to moult proved ready prey for the 
more active members of the swarm. 

A similar observation was recorded to a lesser 
extent among Hypogastrura spp. The swarming of 
Sminthurua viridia , Lubb.—a species which is mainly 
phytophagous in habit—has not been observed, but it 
has boon a common experience, in heavily infested 
fields, to find that this species will readily congregate 
and devour specimens that had recently died. 

I am not aware of any reference to this interesting 
habit among Collembola, and this no doubt explains 
why the observed species can remain congregated in 
Bwarras for long periods in such barren sites as surface 
water in cart ruts, bare stones, and even on tap water 
in glass dishes. 

A factor which undoubtedly affoots this swarm¬ 
ing habit is humidity. It has been shown 1 that 
species of Collembola, particularly atracheate forms, 
require a saturated atmosphere to survive any length 
of time. Individuals, therefore, tend to congregate 
in looal environments where these conditions are 
provided. Species which hibernate in the egg stage 
(Sminthurua viridia , BourletieUa hortensis , B. lutea , 
etc.) attain enormous numbers when temperature 
and humidity favour hatching ; the movement of the 
young Collembola is then influenced by humidity. 
Such was the case 8 of BourletieUa hortensia , Fitch., 
which swarmed over the mangold field during the 
early morning when the soil was moist, but later in 
the day moved below soil-level, except when near 
plants which they had damaged. In this latter case 
the point at which plants 1 juices exuded provided 
both food and favourable humidity, hence this species 
swarmed in such sites. W. Maujwyn Davies. 

University College of North Wales 
(Memorial Buildings), Bangor, 

June 20. 


1 NatCRE, 189, 880, Jane 4, 1932. 

» Davies, W, M., Brit . J, JSrp. Biol., 6,1. 79, Sept. 1928. 

* Davie*, W. M„ Bull. Knt . goc. t 17, 159 ; 1926: J. Min, AffHc., S3, 
lv., July 1925. 


The Rearing of fimmatopota pluvial!*, Linn* . 

(Gleg, Tabanidse) under Controlled 
Experimental Conditions 

Despite the potential or actual importance of blood¬ 
sucking insects in the transmission of pathogenic 
micro-organisms, investigation of the life-histories of 
the European species of the Tabanidse, including that 
of the cleg, the most common of our palaearctic species, 
has been comparatively neglected. Hitherto the num¬ 
ber of larval stages has not been ascertained in any 
European tabanid species, and for the rest this has 
been determined only in one bivoltine North American 
species 1 and in five trivoltine Indian species** . 

In our experiments, which commenced in 1039, we 
have succeeded in inducing females previously lea on , 
human or rabbit hosts to deposit typical tabanid pgfcr 
masses in the laboratory. In individual casesfem&les 
have oviposited twice, the two acta of ovipoaiiion 
being separated by an interval dimng which a eeoond ; 
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blood meal was taken. There is also evidence that 
a third oviposition may occur. The fact that two 
or more acts of oviposition can occur separated by 
intervals when another host is attacked, is of prime 
significance relative to the biological transmission of 
micro-organisms from one host to another. 

On emerging from the eggs after an incubation 
period of about ten days, the first larval instars were 
isolated in a moist sand medium in small glass vials 
and reared to maturity under conditions identical for 
all. The number of ecdyses varied from 7 to 9, the 
last being that preceding pupation, and they were 
distributed over one or two years. Individuals reared 
from the same batch of eggs required either one or two 
years to complete their development, and it may be 
safely concluded that H . pluvialis is heterozygous for 
univoltine or demivoltine characters. This conclusion 
is corroborated by the results of a series of experi¬ 
mental rearings now being carried through at a con¬ 
stant temperature of 70° F. Whilst increased tem¬ 
peratures induced a decided increase in the initial rate 
of metabolism, as expressed in the more rapid growth 
of the early instars and decrease in the duration of 
the early stadia, they did not essentially alter the 
characteristic type of development. That differential 
development of paleearotic Tabanidee resulting in life- 
histories extending over one or two years is not an 
unusual phenomenon, was abundantly evident in our 
investigations 8 of Canadian species, and appears to 
be genetic in its origin. 

In order to obviate the risk of overlooking any 
individual ecdysis—which may readily occur in the 
case of the earher ones—a series of measurements of a 
standard skeletal structure was made in each exuvium 
recovered. T?ie paired tentorial rods of the head 
capsule were selected for this purpose and have proved 
invaluable in checking our observations. Counts of 
the number of pedunculate bodies in Graber’s organ 
have also proved useful in this respect. Thus in 
H, pluvialis there are twice as many f>adunculate 
bodies for any particular instar as the number which 
designates that instar. Contrary to what occurs in 
many other Tabanid®, there is no elimination of 
pedunculate bodies to the exterior during larval de¬ 
velopment. 

The detailed results of our investigations toll be 
published later. A. JE. Cameron. 

Department of Zoology, 

University of Edinburgh, 

June 1, 


1 &chWardt,H. H., Ai «*. Bntom. Soe. Amer., 24, 400-416 ; 1931. 

■ Ifta&e, P. V., Mem. Dept. Aar. India , Entom. 5«\, 8, 53-02 ; 1024. 
/frid^S, 03-100 ; 1925. mCS, 21-28 ; 1925. 

* Cameron, a! E., BuU. Ent. A»., 17, 1-42; 1026. 


Origin of Insects from Crustacea 
While agreeing with the substance of Dr. R. J. 
Tillyard’s remarks on the above subject, 1 it may be 
pointed out that oertain observations upon the 
development of the coxal styles of the Maohilid® are 
to be found in a paper by R. Heymons published 
so long ago as 1906. In this communication, entitled 
“Ueberdie ersten Jiigendformen von Maohilis ”, 1 it 
is mentioned that the styles in association with the 
thoracic cox® of MachUis are not present in the young > 
stages* and* in fact, are only discernible when the 
insect is in its third stage of development. This 
agrees with Dr. Tillyard’s observations in which ho 
points out that, in the Australian AUomachilis, the 
coxal styles ore wanting kith© first and second instars, 
and that it is only in the later instate that these organs 
become evident. 

/ Dr, Tiilyard also mentions that these problematical 
structures are devoid 0f muscles, and this fact, to¬ 


gether with his conclusion relative to their befog little 
more than secondarily developed spurs, are in accord¬ 
ance with views previously expressed by F. Silvestri 8 
and by R, E. Snodgrass. 4 The main points of Dr. 
Tillyard’s letter, therefore, confirm the conclusions of 
those investigators mentioned. 
t A. D. Imms. 

Zoological Laboratory, Cambridge, 

June 15. 

1 nature, 129, 828, June 4, 1932. 

1 SiUgs. GeseUseh. nalurfornch. Freundt, Berlin, pp. 253-251). 

* Zool Jahrb 3, Suppl. 6, pp. 773-806 ; 1905. 

4 Smiths, MiM. Coll., 85, No. 6, p. 115 ; 1931. 


Im piementlferous Deposits of East Anglia and 
the Lower Thames Valley 

A close examination of the implement-containing 
deposits of the Lowor Thames Valley has led us to 
realise that they are to be correlated with certain 
others in East Anglia. During the course of our 
investigations we have observed that the Boyn Hill 
or * 100-ft.* terrace, which at Hornchurch is cut in the 
Kimmeridgic Chalky Boulder-clay (2nd glacial phase), 
and at Hartford attains a surface-level of 137 feet 
above O.D., contains no pene-contemporaneous hand- 
axes of greater age than that of tne St. Acheul 1 
period ; whilst the coarse, and usually unstratified, 
melt-water gravels which rest upon the Coombo Rock 
include derived Early Moustenan (Levallois) imple¬ 
ments and tortoise-cores, in addition to artefacts of 
earlier epochs. 

Our researches prove that the deposits of tile Tap- 
low or ‘ 50-ft.* terrace, which at Acton reach a surface- 
level of 100 feet above O.D., were formed after the 
deposition of the Coombe Rock (3rd glacial phase) 
which overwhelmed the Early Mousterian (Levallois) 
factory-site at Baker’s Hole, Northfleet. We have 
noted that (1) the base of the gravel underlying the 
brickearths of the Taplow terrace is composed (as at 
Slades Green anti elsewhere) of a remcmie formed 
from the Coombe Rock and its associated melt-water 
gravels; (2) the Coombe Rock has been truncated by 
the deposits of the Taplow terrace at Belmont Castle, 
and between Slades Green and Stone, and elsewhere; 
and recently one of us (J. P. T. B.) has discovered 
between Northfleet and Swanscomb© the high and 
steep-angled cliff which has been cut through the 
Coombe Rock and Chalk and against which the Taplow 
deposits have boon banked. Here, in the basal gravel 
underlying the brickearth of the Taplow terrace, we 
have located a horizon characterised by an abund¬ 
ance of pene-contemporaneous implements of Middle 
Mousterian age together with derived artefacts and 
mammalian remains. 

During the early part of the succeeding period of 
elevation which followed the maximum of the Taplow 
submergence, fluviatile and sub-aerial loams, charac¬ 
terised by the shell Helicella striata (Miill.), were 
formed, which sealed in occupation-floors of the 
Aurignacian epoch containing flint implements and 
pottery fragments. The ensuing or 4th glacial phase 
is represented by stony hill-wash containing 1 rafts 1 
of Coombe Rook and/or by the. ‘ trail * ; the former 
, may be studied at Grays and Swanscombe, whilst the 
latter is well developed at Belmont Castle and at 
Slades Green, where it caps the Taplow deposits. 
Hie ‘ trail 1 never overlies the Low or 1 25-ft,’ terrace. 

The results, both archeological and geological, that 
we are obtaining will be fully described in November 
next before the Society of Antiquaries of London; 
if our views are correct, it follows that no imple* 
mentiferous deposits earlier than those of the second 
inter-glacial period of Eaat Anglia are present within 
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the valley of the Lower Thames, and that these 
deposits were laid down from Clactonion 2/Acheulian 
times onwards. 

J. P. T. Burchell. 

30 South wick Street, 

Hyde Park, W.2. 

J. Reid Moir. 

Hedges, One House Lane, 

Ipswich. 

Confirmation of the Space-Group of Epsomite 

Although orthorhombic magnesium sulphate hepta- 
hydrate (epsomite) has been the subject of two previous 
investigations, 1 - * in neither case was a complete 
structure proposed. We commenced work on this 
substance in the hope of carrying the knowledge of 
its structure to a more complete stage. Due to un¬ 
foreseen circumstances, however, the investigation has 
been interrupted, and it is uncertain when the study 
can be resumed. We have considered it of interest 
to report some of our results, since they agree with 
those already in the literature, and thus serve as a 
third check on the dimensions of the unit cell and on 
the space-group. 

The crystals employed were small prisms having 
faces of the form {110} prominently developed. The 
apparatus consisted of a Shearer X-ray tube fitted 
with a copper target (Kn=l *54 A.) and a Muller 
spectrograph. 

The results obtained for the size of the unit cell and 
the number of molecules per cell compared with the 
data of Cardoso and of Westenbrink are as follows : 


I 

JlarneH and 
Hunter. 

Cardoso. 

Wei ten brink. 

.. i 

a o 

11-04 

11-91 

11*89 

t> 0 

1203 

1202 

12*01 

<0 


6-87 

6*80 

mol. /coll 

4 

4 

4 


Oscillation photographs showed conclusively that 
{AGO}, {0&0}, and {00/} are halved. This was based on 
the fact that reflections from the odd orders from 
1 to 12, inclusive, for {/i00} and {0&0}, and from 1 to 6, 
inclusive, for {00/} were missing. Higher orders than 
these wore unattainable with the apparatus employed. 

The only orthorhombic space-group with these 
halvingH 3 is Q* t which is that found by Cardoso 
and by Westenbrink. Since Q 4 is in the bisphenoidal 
class, the X-ray data lead to the same conclusion as 
to crystal class as that reached by the methods of 
crystallography. 

Our results for the dimensions of the unit cell agree 
more closely with those found by Cardoso, which are 
those selected by Wyckoff for quotation in the second 
edition of the ‘ r Structure of Crystals They were 
obtained experimentally from rotation photographs 
about each of the three axes. Westenbrink calculated 
the primitive translations along the o and c axes by 
assuming the orystallographic axial ratio (a : b : c = 
0-9901 : 1 : 0-5709) 4 to be correct and measuring 
6/2 accurately for the second order reflection from 
{110}, 

This work was carried out during the tenure bv one 
of us (R. G. H.) of a bursary from the National Re¬ 
search Council of Canada. 

William H. Barnes. 

R. G. Hunter, 

Departments of Chemistry and of Physics, 

McGill University, Montreal, 

May 31. 

1 Cardoso, Z. KrtH., 63, 19 ; 1926. 

* Weitenbrink, Free, Acmt. Sci, Amsterdam, 19,1223 ; 1926, 

* Afltbury and Yaidlay, Trans, Rot/. Son., A, 224 , 230-236 ; 1924* 

4 Groth, “Chemtoohe Kryftallogriphte ", vol, 2, p. 4291908. 
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An X-Ray Study of Mannitol, Dulcltol, and Mannose 

In connexion with a paper under the above title, 1 
Prof. W. N. Haworth has pointed out that the actual 
apaoe formulce of d-mannitol and i-dulcitol are : 



(1-Mannitol. I-Dulcltol, 


On uncoiling these to give zigzag or slightly spiral 
chains of the nature suggested by the dimensions of 
the unit cells, the projections of the chains on a plane 
2 >erpendiculttr to the plane of the zigzag become 

OH II H OU OH OH H H 

i . l I !JJI 

H O * OH t —C—C—C—C—CH ,OH HO • CH f —0—C—C—C-—CH,OH 

! I i i tl'l 

H OH OH II H H OH OH 

d-Mannitol. 1-DuIcltnl. 

This involves the alt-oration in position of two hydroxyl 
groups per molecule in the models illustrated in the 
paper. These alterations do not affect materially 
the fundamental features of the respective unit cells, 
but they introduce interesting jjossibilities which will 
be discussed in a separate paper. 

I arn very much indebted to Prof. Haworth for this 
correction. Thora C. Marwick. 

Textile Physics Laboratory, 

The University, Leeds, 

June 15. 

1 Proc Roy. Soc., A, 181, 621; 1U3I. 


Removal of Added Nitrogen from Grassland Soils 

Work has been in progress in these laboratories 
since 1929 on the available nitrogen of grassland soils, 
with especial reference to tho soil ammonia, which in 
these soils preponderates in quantity and possibly also 
in importance over the nitrate. The work as a whole 
will not be completed for some time, but information 
has already been obtained which may be useful to 
other workers on the nitrogenous manuring of grass¬ 
land. 

An outstanding result is the speed with which 
nitrogen added to grassland soils, whether as ammonia 
or as nitrate, is removed. Observations made here 
and elsewhere on the rapid falling-off in the response 
to a single dressing of nitrogen on repeatedly mown 
plots have suggested that the added nitrogen could 
not remain for Tong in the soil, but its rate of removal 
by vigorously growing herbage has proved unexpectedly 
high. 

A convenient measure of rate of removal is the 
interval required for three-quarters of the added 
nitrogen to disappear from the soil* With an early 
spring application (Feb. 18, 1930) of sulphate of 
ammonia on pasture, this interval was three weeks, 
and about the same time was required for a late 
autumn dressing (Dec* 6, 1929); these dressings were 
applied when the plant was probably almost dormant. 
For a heavy dressing of sulphate of ammonia applied 
in mid-spring, when vigorous growth was beginning, 
the interval required for disappearance of three- 
fourths of the added nitrogen was only seven days 
(Park Grass, meadow hay, 3} ewt, sulphate ol am¬ 
monia pet acre applied March 27, 1931). In tats 
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tipring (April 26, 1632), when growth was already 
vigorous, the corresponding interval for the same rate 
of application was two days* There was no appreci¬ 
able accumulation of nitrate in the soil after any of 
these applications of sulphate of ammonia. 

With nitrate of soda, as might have been expected, 
the disappearance of the added nitrogen was still 
more rapid : three-quarters of the nitrate added in 
an equivalent dressing (5 owt.) on Park Grass had 
disappeared in about three days in mid-spring, and 
in late spring less than two days were required. 

Without attempting to discuss these results—in 
particular, the question of what proportion of the 
nitrogen which disappears h obtained lby the plant— 
they suggest certain practical applications. Evidently 
the short period during which lidded nitrogen remains 
in grassland soils greatly reduces the risk of loss by 
leaching-out of nitrates, except possibly during the 
winter months. Where grass is being repeatedly 
removed, as by mowing or grazing, the direct effect 
of added nitrogen might be expected to be of brief 
duration, since even if it is added as ammonia it does 
not remain long as a * reserve * in the soil. This very 
rapid removal of added ammonia by vigorously 
growing grass—almost as rapid as the removal of 
nitrate, and a matter of days only—may be taken as 
a strong indication that in the soil, as well as in 
culture solutions, grass is able to assimilate ammonia 
directly without the need for previous nitrification. 
Further experiments are being made to examine this 
question. H. L. Richardson. 

Chemistry Department, 

Rothamsted Experimental Station, 

Harpenden, Herts, May 27. 


Chain Reactions in Enzymatic Catalysis 

Pbof, J. B. S. Haldane has recently criticised the 
chain reaction theory 1 in the form in which it has 
been applied by Haber and Willstatter to biochemical 
processes.® One can scarcely deny the validity of 
Prof. Haldane's arguments, but his criticism is directed 
not so much against the chain reaction theory itself 
as against the particular chain mechanism proposed 
by Haber and Willstatter. 

It has been suggested that a more satisfactory 
explanation of the experimental observations may be 
given by the energy chain mechhniem.* According to 
this view, which is due to Christianson, 4 molecules are 
capable of existing in an activated condition which 
they normally assume prior to reacting, and the chains 
are propagated by the transfer of energy from the pro¬ 
ducts of an exothermal reaction to one of the react¬ 
ants, which is thereby activated and in turn caused 
to react, et seq. 

Prof. Willstatter has raised the objection that the 
activated molecules would at once lose their energy 
in collisions with the surrounding water molecules. 
This objection, which at first appears to be conclusive, 
loses much of its weight in the light of experimental 
evidence obtained by Gibson and Hinshelwood, 5 who 
have efeown that the transfer of energy from an activ¬ 
ated molecule is a specific process, so that the transfer 
of energy from organic molecules to water molecules 
may be taken as being comparatively slight. 

Further evkicaioe as to the specificity of energy- 
tracer has come from Perrin's work on fluorescence. 4 
The simple observation that fluorescein fluoresces in 
aqueous solution shows that the activated fluorescein 
metarules do not easily give up their energy to the 
surrounding water molecules, but emit it more readily 
in ihe form of light. . 

■ Haldane has pointed out in this connexion, 

^ : much of the energy 


is not liberated directly as heat but is used#up in 
coupled reactions. This is not easily explained on the 
Haber and Willstfttter mechanism, but the idea of 
the specific transfer of vibrational energy from the 
products of an exothermal reaction to other molecules 
m the system makes these coupled reactions readily 
intelligible. 

The Christiansen energy-chain also seems to give 
a more satisfactory explanation of the specificity of 
inhibition in enzyme reactions. On this view, inhibi¬ 
tion, in so far as it may be attributed to the breaking 
of reaction chains, is due to the transfer of energy 
from an activated link-member of the chain to an 
inhibitor molecule, and this process should also be in 
some degree specific. 

Derek Richter. 

Dyson-Perrins Laboratory, 

South Parks Road, 

Oxford. 

1 Nature, 129, 61, .TuSy 9, 1932. 

* Ber., 64, 2844 ; 1931. 

* Mochetn. J., in presa. 

* J, Phys . Chem., 28, 145 ; 1924. 

* Proc. Hoy, *Voc., A, 119, 605 ; 1928. 

* CM. Ac. 8d.> 184, 1097 ; 1027. 


An Unpublished Letter of Lavoisier 

The Science Library at Clifton College possesses an 
autograph letter of Lavoisier that I believe to be 
unpublished. Though it is of no scientific importance, 
any relic of so great a man deserves to be placed on 
record, and the following transcription may thus be 
of interest : 

Je suis oblige raon cher Parent par lo docrot relatif 
a lemprunt fore6 de presenter Ietat de mes possessions 
et 1'evaluation du revonu doit etre faitte dapres la 
matrice des Rolles. Jo vous serai en consequence 
tree oblige de fair© fair© dans chacune des paroisses ou 
j© possede des biens un extrait d© la matrice du roll© 
pour cequi me concern© aveo 1’evaluation du revenu. 
La loi ne donne que quinze jours pour fair© les declara¬ 
tions ftussy il ny a pas de terns a perdre. Vous oon- 
eevis que le montont des impositions que je pay© ne 
remplisoit pas raon objet, car en general limpost dans 
presques toutes les eommunautAs eat superieur a 
^evaluation et puisque la loi a pris pour base cette 
evaluation il est juste que je profnte du benefice 
quelle m accorde. 

Je ne scais si les haricots ont manque do vos cotes 
comm© aux environs de Paris. Dans letat de denue- 
ment ou nous serous cot hiver a Paris pour les comes¬ 
tibles, il nous serait fort important que vous nous 
envoyassiez les haricots de redevance qui me sont dus. 

Il y a bien long toms qu© je n’ay recu de vos 
nouvelles mais je ooncois que vous devez etre tree 
occupe relativemcnt aux requisitions qui ont efce 
fait tea. 

Je vous renouvelle mon cher Parent lassurance de 
mon inviolable attaohement. 

Le 18 jt 1793 lan 2° de la republique une et 
indivisible. 

Lavoisier, 

The letter is addressed to Citoyen Parish fils, at 
VUlers-Cotterota, where LavoisierS paternal ancestors 
were established as early as the beginning of the 
seventeenth century. Charles-Antoine Parish was a 
distant relative of Lavoisier by marriage, having 
married Antoinette - Francois© Lavoisier, second 
cousin of Lavoisier’s father, Jean-Antoine [Grimaux, 
Lavoisier* Paris, 1868, p. 326]. 

E. J. Holm yard, 

Clifton College, Bristol, 

June 5. 
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Inheritance of Milking Capacity 

Now that Mr. Edwards 1 has made the first point 
of his original letter clear, his criticism is one which 
has already been suggested, and discussed, by myself. 
If this criticism were invariably valid, it should also 
hold good as regards butter-fat yield. In the case of 
Mr. Madsen’s work the argument may be valid, but 
as I believe his butter-fat figures were calculated on 
the averages of percentages, this may explain a simi¬ 
larity in the milk and butter-fat figures. A truer 
indication may be obtained from the work of Robison 
and myself, to which Mr. Edwards has already made 
reference, where, despite what Mr. Edwards calls 
the phenotypic selection of the sires, the butter-fat 
correlation of granddaughters to their paternal grand - 
sire is the same as to the maternal grands ire. 

With regards to points (2) and (3), Mr. Edwards 
has shifted the grounds of his argument considerably. 
In one respect no remains consistent, in that he per¬ 
sists in confusing correlations based on genotype with 
those based on phenotype. Since he still misunder¬ 
stands the original statements of Mr. Madsen, I feel 
that little good can result from a further debate upon 
these points. 

As to point (4), I maintain that I was justified in 
challenging Mr. Edwards as to the accuracy of his 
calculation that the results obtained by Mr. Madsen 
might once in ten times be due to chance. I repeat 
that one in twenty expresses more accurately the 
possibility of Mr, Madsen’s results being obtained by 
chance. Tables of the normal curve, which, as Dr. 
Wishart “admits, are for such large samples sufficiently 
accurate, show that a deviation of - l-64o leaves only 
one-twentieth of the area to the left of that point. 
The fact that there is also a second twentieth to the 
right of the point *f l-64a is irrelevant, since positive 
deviations, however great, could not be cited in sup¬ 
port of sex-linkage. The distinction is a simple one, 
though frequently overlooked. The point has been 
fully explained by Dr. R. A. Fisher. 8 

It is now four years since the facts first suggested 
to me the possibility that the hereditary transmission 
of milking capacity might be in part conditioned by 
sex-linked genes- Since that time, I and others have 
been pursuing this subject along various lines, and we 
have not yet been able to find a valid reason for 
jettisoning' this hypothesis, which appears to be not 
only warranted by the results obtained by ourselves 
and others, but also explains many of the practical 
difficulties of breeders. Neither I nor my colleagues, 
however, aro wedded to this hypothesis, but we still 
await criticism which might compel us to modify our 
views. A. D. Buchanan Smith. 

Institute of Animal Genetics, 

University of Edinburgh, 

1 Natures, 189, 8fl7, .lime 11,1932. 

» Nature, 189, 86H, .Tune 11, 1982. 

1 Fitter, K. A., *' Statistical Methods tor Research Workers ", 3rd 
edition, p, 45, 


Polypharyngeal Planar!an* 

Among a dozen specimens of the planarian, Polycelis 
comuta Johnson, collected in August 1931 from a 
small pond at Liss in Hampshire, I observed one 
specimen with a well-developed double pharynx. 1 
revisited this pond in March of this year and was 
able to collect several hundred specimens of the same 
planarian. In this pond Polycehe comuta constituted 
more than 90 per cent of the planarian population, 
Pdlycclis nigra and Dcndroccekim lacleum being present 
in small numbers. On examining these specimens of 
Polyctlis cornuta, one was again found with a double 
pharynx, 

-V^Kq.'a>72,yo!U.lS0) \ \ 
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Polypharyngeal planarians have frequently been 
recorded from various districts on the Continent, 
but, so far as I am aware, this is the first time that 
this type of abnormality has been recorded from the 
British Isles. Previous records of polypharyngeal 
planarians have usually been from mountainous 
districts, but Thienemann 1 has recorded finding one 
specimen of a tripharyngeal Polycelia comuta from 
among a hundred specimens collected from springs 
in Holstein. The dipharyngeal forms are evidently 
not common, but, from the fact that they have been 
found fairly easily in two collections made at different 
times, it may be assumed that this abnormality is 
established in the race living in this particular pond. 
Polyceli8 comuta is a fairly common species in Britain 
and the existence of the double pharynx is quite 
obvious on examination, even with a simple lens, so 
that it is unlikely that these abnormal forms would 
have escajKMl notice. 

The pond in which the dipharyngeal forms occurred 
is a small one, about five yards in diameter and less 
than one foot deep. It is on the slope of a hill and is 
supplied by a spring draining out of the soil. Tho 
temperature of the water of the pond in March 1932 
was 6° C., and this temperature corresponded with 
that of the local streams. The temperature of deep 
springs from the chalk in the same district at the samo 
time was 9-5° C. It can be assumed, therefore, that 
the water supply of this pond is not from a deep spring, 
which would maintain an oven temperature of the 
water throughout tho year. The temperature of the 
water in the pond at the time of my visit in March 
appears to show that it varies with that of the air, in 
the same way as other ponds and streams supplied by 
surface drainage. John H. Lochheap. 

Zoological Laboratory, Cambridge, 

June 1. 

1 ZooL Am., 59, 118; 1921. 


Trochus ntiotlcus , Linn, in Andaman Waters 

Dr. Yonge in “ A Year on the Great Barrier Reef }t 
(Putnam : 1930) states that certain animals like the 
horse-hoof clam spawn “at the peak of summer’*; 
others like Trochus niloticus “ during the entire 
winter ”. 

My observations on the bionomics of T . nihticus 
on the east coast of tho Andaman Sea reveal (1) that 
this species grows during the monsoon and 4 winter * 
months, that is, July to March, and (2) that it starts 
spawning about the middle of the summer months, 
that is, April. 

The temperature of the Andaman Sea has two 
definite rises and two falls in a year, 1 The first rise 
starts in February, to reach a climax in ApriLMay,’ 
before the outbreak of the south-west monsoon; 
there is a fall during the monsoon. The second rise 
starts in July-August, to reach its highest point in 
October, before tho north-east monsoon; ana finally, 
the second fall begins in November. The first rise 
of temperature, that is, the April one, reaches a 
higher degree than the second, the October one. As 
remarked above, T. niloticue starts spawning in April, 
and it appears, therefore, that in the Andaman 
waters this mollusc has a minimum temperature 
above which alone it would Spawn. This observation 
emphasises the idea that the marine invertebrates in 
tropioal waters do not breed haphazardly but with 
a similar regularity to that observed in temperate 
waters. C. AMiivmxLVSaAM, 

Zoologioal Survey of India, 

Calcutta, May 16. 

* E. »..& SeveU, Mem. Asiatic 9.. 
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Yavapai Shamans.-^In the course of a study of 
the south-eastern Yavapai of Central Arizona, other¬ 
wise known as the Mohave-Apache or Yuma-Apache 
( Utiiv. Cal. Pub. Amer. Arch. Eih. t vol. 29, No, 3), 
Mr. E. W. Gifford has recorded the methods and 
system of training of the shaman or medicine man 
of these people. Shamans’ visions come in trances 
rather than in dreams, and his power is acquired while 
in a trance. A trance was usually the first intimation 
that a person was about to become a shaman. In it 
the god Amchitapuku talked to the novice, taught 
him songs, told him what to do and say, and how to 
help the sick. By the same means he revealed to the 
shaman whether a sick person would live or die. All 
treatment of the sick was at night. The shamun did 
not blow on the affected part, nor froth saliva ; he 
sang over the patient and, while singing, saw a flash 
of lightning in the afflicted part. He then cut a cross 
there with a flake of glass and sucked the cut, Anally 
producing from his mouth a worm-like object which 
he displayed to the patient as the cause of his illness. 
Four eagle feathers, a gourd, and a bull-roarer were 
employed in healing. Each of these feathers was 
stuck upright in a cardinal direction near the patient, 
and while the shaman was singing he touched the seat 
of the pain with one of them. Sometimes the bul I- 
roarer was swung round as the shaman entered the 
patient’s house. He thus communed with the goddess 
Widapokwi, and if she so advised him, he whirled it 
while singing. A sucking shaman was not blamed if a 
patient died, nor was he blamed for the death of other 
persons. If, however, a patient died, the shaman 
returned to the relatives all the property they might 
have given him. 

Decorative Art in Oceania.—In a study of the decora¬ 
tive designs of Oceania based on material in the 
United States National Museum ( Proc . U.S. Nat. 
Mu8. t vol. 79, Art. 30), Mr. Herbert W. Krieger 
distinguishes six distinct geographical design - areas 
as showing differences in art forms and application 
of design. They are : Tonga-Samoa, New Zealand, 
Raratonga-Tubuai-Tahiti. Manihiki, the Marquesas, 
and the Hawaiian Islands. Tonga-Samoa is char¬ 
acterised by the use of straight lines, zigzags, and 
a derivative, the denfcated line. There are some 
delineations of animals and men. In the New Zealand 
area curved lines with a pronounced tendency towards 
spirals show a clear reaction with Fijian and Papuan 
types of etched and painted designs. Stylistic art 
patterns are fixed and standardised^ In the Manihiki 
area sculptures in wood are for the most part unknown ; 
but small plaques with incrustations of shell arranged 
in symmetrical form are found. The Marquesan 
desighs are more conventional* Two types of human 
face, strongly stylised, occur. In the Hawaiian area 
straight lines are decorated with nodes, zigzags, or 
angles; straight lines, parallel or crossed, form lozenge¬ 
shaped designs reinforced with dots or curved lines. 
In the Raratonga-Tahiti group we find designs derived 
from anthropomorphic models. All objects appear 
to have a religious significance. In an area so large 
as Polynesia and so heterogeneous there are few 
elements common to the whole area; but as one 
passes from west to east there is a developmental 
«*oqnence m the plastic art. 

Seasonal Colour* Changes In Mammals. —Apart from 
that major type of colour-ohange, from summer coat 
to winter white, which characterises certain mammals 
ojf subarctic origin, a well-known seasonal 
' “ ' tint takes place m the common red squirrel, 


Items 

in which the gradual bleaching is attributed to light. 
Capt. Guy Dollman recalls Andersen’s observations on 
the Indian rufous horseshoe-bat, where a progressive 
bleaching could not be due to sunlight, and parallels 
that case by a similar change in the African ^flying 
* squirrel ’ or scaly-tail, Anomalurua jackwni (Proc. 
Linn. Soc. London , 1931-32, pt. 3, p. 68). Three of four 
specimens from Uganda are redder than the type, and 
since light cannot be the cause of the bleaching in 
these nocturnal animals, it is suggested that the change 
may be due to oxidation of the dark pigment granules 
to a paler colour, Since, however, the formation of 
the dark colouring matter or melanin is said to be 
due to the action of molecular oxygen or of a specific 
oxidising agent in the cell, the subsequent reduction 
of melanin by the same agent seems unlikely, and we 
suggest hypothetically that the cause may be looked 
for in another agent to which even the nocturnal 
mammals are subject, namely, heat. The suggestion 
is based on the fact that ex peri merit has shown that 
heat has a restraining effect on the deposition of pig¬ 
ment ; although it may bo that when the pigment is 
deposited, heat can no longer affect it. The possi¬ 
bility of the influence of heat on fixed pigment, how¬ 
ever, is worth keeping in mind and testing. 

Myxosporidia from Indian Fishes.—Dr. H. Ray, of 
the University of Calcutta, who is engaged in studying 
the myxosporidia occurring in fishes in Bengal, 1ms sent 
Natltbe a Jotter upon this subject, but lack of space 
prevents its publication in full. Of such sporozoa, 
only two species of Mxjxoholus and one of Sphcerospora 
have previously been recorded from Indian fishes. 
Dr, Ray has found nine species of fish infected. Tho 
parasites belong to the genera Ccratomyxa , Chloro- 
myxum, Myxidium , and Myxobolua. Several of the 
species observed are new to science, and accounts of 
these will be published at an early date. A species of 
Ceratomyxa was found to be fatal to Gobioides rubi - 
cundu# under laboratory conditions ; almost every 
organ of the body in these fishes became infected. 
Dr. Ray thinks that the possibility of rapid spread and 
serious effects of myxosporidian infections in the 
somewhat unnatural conditions of aquaria should not 
be lost sight of when investigation into occasional 
heavy mortality of the fish there is undertaken. He 
is at present studying this question. 

Dominance and Modifying Factors in Cotton.—The 
crinkled dwarf mutation from Sea Island cotton, 
described by Dr. S. C. Harland, has recently been the 
subject of further investigation ( J. Qenetiw, vol, 25, 
No. 3). He finds it to be a complete recessive in 
crosses with the type from which it arose, but that 
its reoessiveness is incomplete in crosses with other 
members of the Peruvian group. When Upland 
cotton is crossed with crinkled dwarf, the F x is inter¬ 
mediate and the F % shows an unclassifiable series 
from normal to more extreme crinkled. The F x 
back-crossed repeatedly to Upland shows increasing 
dominance of normal, and in the F t from the first 
back-cross one family showed reversed dominance, 

crinkled : 1 normal. These and other facts are 
iscussed in the light of Fisher’s theory of dominance, 
and it is concluded that while the genetic behaviour 
favours Fisher’s theory, yet there are difficulties in 
accounting for the distribution of genes modifying 
dominanoe, since all the Peruvian types appear to be 
homozygous for such genes. The necessary assushp- ; 
tion to account for this, namely, that the original * 
normal population has been replaced by normals 
descended from heterozygotes, appears improbable. 
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In a further contribution, Dr. Harland gives an ac¬ 
count of chlorophyll deficiency occurring in hybrids 
between Upland and Peruvian cotton and the Poly¬ 
nesian Gossypium tomcrUoaum. Three independent 
pairs of faotors are involved. The chlorophyll-deficient 
class was found to show a range from completely 
lethal to fully viable, which is interpreted as due to 
modifying factors. Mr. J, B. Hutchinson also con¬ 
tributes to this series of cotton studies by describing 
a semi-sterile type called ‘ crumpled * whioh originated 
in a cross between Q . Nanking var. sowlanensis and 
Cf. arboreum var. sanguine#. It is found to be due to 
two complementary factors the distribution of which 
differs from strain to strain in Asiatic cottons. One 
of thesy? factors has been found in two strains of Sudan 
cotton and the other in 17 varieties belonging to five 
Asiatic species. A number of modifying factors has 
also boon found here. 

Bacterial Canker in Plum Trees. —A canker of plum 
trees which produces lesions on the stem, associated 
with rolled and yellowish leaves in spring which later 
die or wither, has been described by Mr. H. Wormald 
( J. Pom. Hort. Sci., 9, No. 4, pr>. 239-256, Dec. 1931). 
Various fungi are found on the lesions during summer, 
and some of these have occasionally been reported as 
the actual causes of the malady. The author of the 
present work studied the appearance of symptoms 
throughout the year and found that the cankers in 
spring were full of cells containing bacteria. He iso¬ 
lated an organism which, upon re-inoculation in spring, 
produced typical cankers which later became the home 
of the fungi. 'The baeterimn was the real cause ; the 
fungi were quite secondary in their appearance. Pseudo¬ 
monas mors-prunorum is the name suggested for the 
new organism. Methods of control are being tried, 
but no definite recommendations are given. 

Solar Radiation at Tokyo. —Regular observations of 
the intensity of the solar radiation are being made at 
the Central Meteorological Observatory at Tokyo by 
moans of a self-recording Moll-Gorczynski actinometer. 
The first seven quarterly actinometric bulletins giving 
hourly values of the radiation, beginning with the 
figures for Jan. 21, 1930, have been issued. The 
introduction, of which there is an English translation, 
describes the methods of observation. The radiation 
has to pass through a quartz plate 2 mm. thick before 
reaching the thermopile of the actinometer. Every¬ 
day when the weather permits, the actinometer is 
calibrated with the aid of an AngstrOm compensating 

- pyrheliometer. After the record has been reduced to 
the angstrom scale it is converted to the Smithsonian 
scale. The hourly values of radiation for each day 
in gram calories per sq. cm. per minute are set out 
in, tables covering single months, and a weather diary 
for each day is given, the international weather 
symbols being employed to economise space. Various 
subsidiary tables have been added, which include 
figures for the mass of air traversed by the sun’s rays 
and the coefficient of turbidity. This should prove 
to be a series of publications of importance to those 
workers studying problems connected with the heat- 
balanoe of the earth, for the frequent checks on the 
accuracy of the observations are likely to ensure a 
homogeneous and reliable record, of which there are 
all too few. 

High Velocity Positive Ions.—Drs. J- D. Cockcroft 
and B. T. S. Walton have published a description of 
the high potential generator which has been used now 
with such spectacular results (Proc. Roy . Soc., June). 
The method used consists essentially in the multiplica- 

* tion and rectification of the voltage of a transformer 
fey an arrangement of valves and condensers* the 

* insulation of the high tension system being distributed 


over a number of units* The rectifier system is of 
novel design, consisting of four glass cylinders placed 
end to end in the form of a tower twelve feet high, and * 
containing suitable electrodes and hot filaments and 
exhausted continuously ; with its four condensers; a 
potential of more than 700 kv. has been obtained, which 
is steady to within a few per cent. The method of 
making vacuum joints which has been used, although 
crude, seems to be efficient, when used in conjunction 
with pumps of high speed. It consists simply in 
putting two surfaces together, working a plastic sub¬ 
stance round the joint with the fingers, and finally 
rubbing over the surface .with tap-grease to seal small 
residual holeB. For the earlier work, commercial 
plasticene was used with satisfactory results, but in 
the final apparatus this was replaced by a special low 
vapour pressure putty supplied by the Metropolitan- 
Vickers Electrical Co. Tne pumps used also worked 
with a low vapour pressure oil in place of mercury, 
thus making the use of liquid air traps unnecessary. 
The paper is illustrated by a photograph whioh shows 
the apparatus set up. 

Polarisation of Electrons.—The fact that an electron 
can be described as having a magnetic moment and an 
axis of spin carries with it the implication that it should 
be possible to polarise a beam of electrons. Certain 
types of experiments are ruled out by the uncertainty 
rmciple, but it has been shown by Mott that it should 
e feasible to carry out the analogue of the old optical 
experiment of producing and detecting polarisation 
by successive reflection from two inclined mirrors, 
under rather stringent conditions. Mott’s criteria have 
been fairly closely observed in experiments described 
by E. G. Dymond (Proc. Roy. £oc., June). Rather 
fast electrons were used, and, to avoid multiple 
scattering, were projected on to two targets of thin 
gold foil. Many complications were encountered, and 
the experiment proved to be one of much difficulty, 
largely on account of the extreme feebleness of the 
twice scattered beam, but the conclusion is reached 
that a slight polarisation, of the order of one per cent, 
was present. Actually a polarisation of ten per cent 
was predicted by Mott’s theory, so that an interesting 
discrepancy still persists. G. O. Langstroth (Lo.) has 
reported a negative result in an attempt to polarise 
electrons by successive reflection from two massive 
tungsten targets, which provides a problem lees diffi¬ 
cult than Dymond’s experimentally, but considerably 
more complicated in interpretation. 

Theory of Conical Loud Speakers.—Dr. N. W. 
MoLachlan, in a paper read to the Physical Society 
on March 4, describes the symmetrical modes of 
vibration of truncated Conical shells with special 
reference to loud speaker diaphragms. There are 
two salient types of vibration pertaining to these 
shells. First, radial modes as in a bell, and secondly, 
symmetrical modes as in a disc. The author dis¬ 
cusses the latter type only, as it is this kind of 
vibration which is ox importance in connexion with 
loud speakers of the hornless type. As the problem 
stands at present, it appears that to get a solution 
embodying the two radii, the apical angle, the thick¬ 
ness of the shell and Poisson’s ratio for various edge 
conditions, a team attack by several investigators ■ 
would be required. The present paper gives an ao- 
count of a number of experiments carried but by 
the author. He used paper, glass* and aluminium 
shells. He found that the modes crowd together is ' 
compared with the segregation whioh occurs "H | 
case of a disc. With thick glass or alununiuni of. > 
comparatively low lose, the nodal 
very clearly defined peaks* In the oase ofpi^ ^ 
driven by coils of small mass, the pagto 
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and the nodal region is indicated by a broad rounded 
contour. The influence of thickness, apical angle, and 
the mass of the driving coil are considered* Vibrations 
of the air column within the shell and the general 
requirements for loud speaker diaphragms are dis- 
cussed. In a letter to NaruKE ( 129 , 202, Feb. 6, 1932) 
he reported the occurrence of resonances to tho air 
column in the shell. 

Television in Relation to Seeing.—“The Eye, as a 
Link in the Television Chain ”, formed the subject of 
a recent paper by Mr. W. D. Wright before the Tele¬ 
vision Society. Persistence of vision, an important 
factor in the cinema, is possibly even more influential 
in television. The critical frequency increases with 
intensity. The desired increase in the brightness of 
television pictures (at present somewhat faint) would 
therefore increase the numbers of scans per second 
necessary to avoid objectionable flicker. A light 
surround to the picture accentuates the sensitiveness 
of the eye to flicker and should be avoided. At 


present a speed of 20 pictures per second seems a fair 
compromise between the desirable and the feasible. 
1 Irregular scanning’ helps in some measure to diminish 
flicker. The roving and mainly horizontal move¬ 
ments of the eye, and likewise its occasional blinking, 
tend to produce a rather troublesome stroboscopic 
effect. On the whole, the advantage in this respect 
seems to lie with pictures scanned horizontally. The 
present limitation in size of picture is admittedly a 
drawback. The author asks, “ Is it really possible to 
obtain lasting enjoyment and entertainment from 
a picture which is, say, only three or four inches 
square ? 11 The minuteness of the figures, coupled 
with the short focusing point for the eye, give rise to 
a sense of unreality. The brightness of the picture 
should be els high as possible ; 5 candles per sq. ft. 
would be very satisfactory, 0*5 good, and 0*05 pass¬ 
able. Various factors that may occasion deficiency 
in contrast or distortion are mentioned. The con¬ 
ditions for a television picture in colour are considered 
too complex to justify detailed discussion. 


Astronomical Topics 


Comets.—Some doubt has been thrown on the 
existence of comet 1932 k (Schmitt) from the fact 
that Prof. Schorr at Bergedorf, Prof. G. Struve at 
Neubabelsberg, and Dr. W. H. Steavenson at Norwood 
have failed to find it; some positions that were thoiight 
to belong to it really belong to Newman’s comet. The 
evidence for its existence is a photographic position 
by Schmitt on June 25, 99*° c east and 12' north of 
Newman’s, and a statement that Schmitt confirmed 
it on June 29. Continuation of the ephemeris of 


Newman for 0 h : 

R.A. 

N. Decl. 

July lfi 

15* 0-7 ra 

21° 13 

20 

14 57*4 

22 30 

24 

14 54*9 

23 51 

28 

14 53 2 

24 58 

Aug. 1 

14 52-4 

25 57 


Dr. Bobone has computed the following elements 
of the comet 1932 g , discovered by Mr. Geddes in 
New Zealand; presumably they are based on observa¬ 
tions made at Cordoba (Argentine) (U.A.I. Circ 
No. 390): 

T 1932 Oot. 20-95 !J.T. 
w 350° 32') 

U 222 50 } 1932*0 
i 122 12 j 
q 1*913 

The axis of this orbit lies very near the ecliptic, 
suggesting possible periodicity, but there is no close 
resemblance to any previous comet. The oomet will 
be well placed for southern observers for the next 
two months ; it will then pass nearly behind the sun. 
It should be visible in Europe as a morning object 
about the end of the year. Harvard Card 224 gives 
the following position obtained at Cordoba : 

June 27*0360 U.T., R.A. (1932*0) 10* 65« 16-7“, 

S. Ded. 80° 53' 25", Mag. 9. 

The Reinxnuth Planet, 193 s H.A, —Dr. G, Stracke, 
of the Berlin Rechen-Institut, who was the first to 
deduce a good orbit of this remarkable planet, contri¬ 
butes an article on it to A*tr. Noah. 5878 ; an accu¬ 
rately drawn diagram shows its orbit and that of 
' the Delporte planet found in March, in relation to 
the orbits of Venus, the earth, and Mars. The only 
uncertainty now is the exact period; Stracke finds 
l-flMSyeors, white Mias Covey and Dr. Wyee make it 
tete Prof, H, 15, Wood writes that he 


observed tho planet from Johannesburg, though he 
has not yet sent positions ; when they arrive, they will 
help in determining the distance from the earth and 
consequently the period ; they will be about 2' away 
from simultaneous northern positions in consequence 
of the proximity to the earth. Dr. Stracke brings out 
some singularities in the planet’s motion ; it was in 
opposition on April 24, and in conjunction with the 
sun only six weeks later. At discovery it was retro¬ 
grading more than a degree per day, which instantly 
attracted attention ; but if it had been discovered a 
week earlier its motion would have been Jess abnormal, 
and it might have passed as one of the usual host of 
minor planets, which did not seem to require close 
attention. On May 15 it was moving nearly 7° per 
day, a speed only exceeded by a few comets. 

The latest observation now to hand was made by 
Prof, van Biesbroeck at Yerkes on May 15 ; it w 
possible that it may have been followed longer at 
Johannesburg. Attempts will be made to re-observe 
it as a morning object m August, but it will be a long 
way off and therefore faint. 

Leyden Observatory.—An interesting feature of the 
report of the director of Loyden Observatory, Prof. W. 
de Sitter, is a description of the expedition of Dr. Hins 
and Mr. van Herk to an equatorial station in Kenya 
Colony to observe the azimuths of fundamental stars. 
The chosen station is 9000 feet high, and three- 
quarters of a mile south of the equator. It is well 
known that there are differences of declination in the 
standard catalogues of fundamental stars amounting 
to considerable fractions of a second ; these arise from 
uncertainties in the correction for refraction. Several 
years ago Prof, de Sitter proposed the plan of making 
observations of the azimuths of stars from a station 
on the equator, thus getting rid of the correction for 
refraction. He sent Mr. Sanders with a small instru¬ 
ment to make trial observations at a station in the 
Portuguese Congo. The results were encouraging, and 
a more accurate instrument hag been constructed by 
Messrs. Cooke, Troughton, and Simms, specially for 
the present expedition ; it is reversible, and observe-' 
tiona are made in both positions of the instrument. 
Stars near the equator appear to move vertically; 
those farther away have a slow motion in azimuth. 
An azimuth mark was erected 300 metres from the 
instrument, to check the zero point. Observation^ 
were begun on Nov. 30, and 148 complete observations 
were made by Dec, 81, 
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National Physical Laboratory, Tcddington 

Inspection by the General Board 


Tuesday, June 28, the General Board of the 
National Physical Laboratory made its annual 
inspection of the Laboratory. A large number of 
visitors, including members of scientific and technical 
institutions, government departments, and industrial 
organisations, were present, and were received by Sir 
Frederick Gowland Hopkins, president of the Royal 
Society, chairman of the Board, Sir Richard Glaze- 
brook, chairman of the Executive Committee, and the 
director, Sir Joseph Petavel. 

Iii the Duplex Wind Tunnel of the Aerodynamics 
Department, tests were in progress on a model of 
a large four-engined monoplane, complete with air¬ 
screws, to determine the rolling and yawing moments 
at various angles of yaw and at various angles of 
the controls. The aim of the tests is to explore the 
efficiency and general characteristics of the control 
surfaces with and without the airscrews in ojwation, 
and to investigate the efficiency of the overall design. 
For this type of work a number of small gear-boxes of 
special design have been constructed, so that as many 
as six separate airscrews can be operated at once from 
a single electric motor situated in the fuselage of a 
model. 

Apparatus for tests on the thrust and torque of 
model high-pitch airscrews was also on view. In con¬ 
sequence of the high 8}>eed8 now required of aircraft, 
there has been a demand for airscrews of this type. 
The tests are expected to provide data both for these 
designs and for comparison with theory. An interest¬ 
ing feature of the apparatus is the three-phase motor 
constructed in the Laboratory for driving the screw 
shaft. Though of dimensions so small that it produces 
no appreciable interference with the airatream when 
mounted behind an airscrew of three feet diameter, 
the motor is capable of delivering 12 brake horse 
power for extended periods. 

For purposes of demonstration, the aerodynamic 
balance for use in the Compressed Air Tunnel, together 
with the accessory electrical indicating apparatus, 
was exhibited.. The balance consists essentially of a 
braced ring flame, in the centre of which the model 
is rigidly held. The frame eta oscillate about three 
arailal axes, the change from one axis to another 
eing effected electrically from outside the tunnel. 
From measurements of the moments about the three 
axes, one of which passes through the centre of gravity 
of the model, the lift and drag can be computed. A 
single set of electromagnetic coils, arranged on the 
principle of the Kelvin current balanoe and mounted 
at the top of the frame, suffices to measure tlie couple 
about each axis. The stability and sensitivity of the 
balance can be varied by electromagnets situated at the 
bottom of the ring frame. The whole of the electrical 
apparatus can be controlled from outside the tunnel. 

An improved means of visualising airflow was de¬ 
monstrated in the department. The method adopted 
is modification of the one shown last year, when air¬ 
flow was rendered visible by the shadow bands pro¬ 
duced when air heated by thin wires was suitably 
illuminated. In the present method, the wires are 
replaced by a spark gap in which high frequency 
sparks are produced. The shadows in this case take 
the form of a series of semi-opaque * dote \ By 
Stroboscopic methods it is possible to isolate any given 
‘ dot \ the motion of which can then be observed 
visually or from photographic records. The method 
is being used in an attempt to determine the nature 
of turbulent flow in Air. 
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The Engineering Department has given considerable 
assistance to the British Standards Institution in the 
design, standardisation, and testing of lifting gear 
components. Specimen links and hooks, etc., before 
and after test, were exhibited. On behalf of the Home 
Office, the department has undertaken investigations 
into the effect of service on the pitch of calibrated 
chains, and the effect of heat treatment on threaded 
parts of cranes and shackles. Special machines de¬ 
signed and constructed in the department for this 
work were demonstrated. In the chain tests, the chain 
is driven under conditions closely approximating to 
those obtaining in block and tackle. The effect of 
periodic heat treatment is being studied. In the case 
of threaded shackles and swivels, the machine applies 
repeated lifts to the specimens under test, the degree 
of impact being made to resemble closely conditions 
existing in a 30 cwt. crane. 

In connexion with an investigation for the Lubri¬ 
cation Research Committee, experiments wore in pro¬ 
gress on journal bearings to determine the variation 
of the coefficient of friction with oil viscosity, load, 
speed, and clearance, and the effects of speed and 
clearance on the seizing temperature. These problems 
have a special application to motor and aircraft 
engines, and special machines have been constructed 
for the work. The experiments tend to show that 
lighter oils than usual may be used with safety. It 
is found that an increase in the clearance from two or 
four thousandths of an inch to sixteen thousandths 
leads to an appreciable decrease in the seizing tem¬ 
perature. 

An investigation has been commenced of the way 
in which stress varies with strain during impact testa 
of materials. A machine of the swinging hammer type 
is employed, and the well-known piezo-electric pro¬ 
perties of quartz crystals are utilised to record the 
changes of stress during impact by means of a cathode 
ray oscillograph. The time scale on the record is 
obtained by utilising the change in voltage when 
a condenser is discharged through a resistance. A 
method of measuring the strain electrically is being 
developed. 

Of interest also were ‘ cupping ’ tests on sheet metal. 
Information is needed regarding the properties of 
sheet metal used for cold pressing operations. Various 
cupping tests were shown, and in particular one in 
which the metal is deformed by oil pressure until 
fracture occurs. The method can be used to give a 
fair indication of the tensile strength of the material. 
The apparatus is fitted with an autographic method 
of recording lota and distension* 

In the Metallurgy Department, research is in progress 
on the constitution of certain magnesium alloys with 
the view of obtaining better mechanical properties 
after heat treatment. In connexion with this work, a 
method has been employed of purifying magnesium 
by sublimation. Ordinary magnesium is heated in 
vacuo in a crucible to a temperature about 50 6 C. 
below its melting point, when it sublimes and is 
deposited on the cooler parts of the furnace tube, 
to which it is prevented from adhering by a layer of 
magnesium oxide. The tubular deposit is afterwards 
withdrawn. Most of the impurities are left behind in 
the crucible. 

For research on the cracking of boiler plates, . 
an apparatus has been constructed fur studying the 
effects of corroding media, such as caustic soda f on the V 
stability of stressed steel at boiler temperatures tad 
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pressures. Small specimen# of boiler plate completely 
ImmersM in a corrosive solution can be tested under 
tension in a seamless high pressure cylinder of steel, 
which is heated electrically. Steam pressures up to 
600 lb. per square inch can be obtained. Apparatus 
has also been developed for studying the corroding 
action of superheated steam on materials which are 
suitable in other respects for use in steam power plant. 
A special boiler is utilised, consisting essentially of a 
long coiled tube of rust-resisting steel, which is heated 
electrically and through which water is circulated. 
The steam generated is superheated electrically in a 
stainless steel vessel winch contains the material under 
test. Steam pressure of 1000 lb. per square inch at 
a temperature of 600° C. can be obtained with the 
apparatus. 

Research work is being carried out in the depart¬ 
ment, under the auspices of the Dental Investigation 
Committee of the Department of Scientific and In¬ 
dustrial Research, to determine the factors which affect 
dimensional changes in dental fillings when these are 
packed into a tooth. The effects of pressure during 
the operation of filling, of particle size in the amalgam, 
and of the proportion of the constituents in the 
amalgam are being investigated. For this work special 
lever dilatometers have been designed. These are 
enclosed in a specially constructed thermostat, so that 
the experiments can be conducted at ordinary mouth 
temperatures. 

In a number of researches in the department, cru¬ 
cibles and tubes impervious to gases are needed. Those 
are unobtainable commercially in Great Britain and 
their manufacture has been investigated in the depart¬ 
ment. Specimens of non-porous sheaths of pure alu¬ 
mina glazed by fusion were exhibited, aud their use in 
optical pyromfetry, where the presence of gases and 
vapours would atfect the measurements, was demon¬ 
strated. 

In the Metrology Department a new balance to 
weigh loads up to one kilogram has been constructed. 
This balanoe will be used for work of the highest 
precision and in particular for the periodic verification 
of the national standards of mass. Provision lias been 
made for weighing either in air or in vacuo, and for 
accurate adjustment of the knife edges. To obviate 
magnetic disturbances, no magnetic material has been 
employed in the construction of the balance. The 
apparatus will be operated under steady temperature 
conditions, and provision has been made for reading 
the balance and for interchanging weights by means 
of remote controls. 

Experimental apparatus for the measurement of 
very fine wire such as is tised in electric lamps has 
been developed in the department. The instrument 
is a combination of a mechanical and optical lever, 
giving an overall magnification of 16,000. The 
diameter of the wire can be measured to a few 
millionths of an inch, and very small variations in 
thickness can be detected. 

In the Heat Division of the Physics Department a 
number of investigations were in progress on behalf 
of the Food Investigation Board. Apparatus has been 
constructed for the measurement of the thermal con¬ 
ductivity of heat insulating materials at low tempera¬ 
tures. The equipment, which is fitted with a novel 
guard ring system; includes a refrigerating plant and 
automatic control for maintaining the cola plate at 
any desired temperature. Considerable work has also 
been carried out in connexion with the heat transfer 
between air and banks of metal pipes through which 
a refrigerant is circulated. .The laws of heat transfer 
for various assemblages of pipes and for a succession 
of lengths of pipes placed longitudinally in an air 
strain have been investigated. 

For measurements of the thermal conductivity of 


heat insulating materials at high temperatures, appa¬ 
ratus has been constructed m which sample#, the 
surfaces of which are not flat, can be tested. A Silit 
heater furnace is so arranged that the face of the 
specimen can be viewed with an optical pyrometer. 
Of interest also was a calorimeter for the measurement 
of the heats of combustion of gases. An adiabatic 
system is adopted in which the calorimeter is heated 
electrically at a controlled rate. The apparatus is 
capable of giving results to a high order of accuracy. 

In the Radiology Division considerable work has 
been done in connexion with the realisation of the 
X-ray unit of quantity, the Rflntgen. In this work 
precise control of the X-ray output is required, and a 
constant potential generator has been constructed 
which enables voltages of 40-230 kilovolts to bo applied 
with a voltage variation not exceeding 1 per cent. 
A new primary ionisation chamber has also boon 
designed. It is of interest to note that in an inter- 
comparison of the now unit by the three national 
laboratories of America, Germany, and Great Britain, 
agreement was obtained within 0-5 per cent. 

As an example of the Way in which X-rays can bo 
applied to industrial problems, mention may be made 
of the X-ray examination of chromium plating, which 
can vary from a bright hard deposit to a grey matt 
one. depending on the conditions in the plating bath. 
It is found that the differences in the deposit are 
duo to variations in the shape and size of individual 
crystals. The brilliant surface is almost invariably 
associated with the smallest grain size. 

In the Opt ics Division, charts were shown illustrating 
the new system of colorimetric standardisation adopted 
by the International Commission on Illumination in 
1931. The trichromatic system of colorimetry de¬ 
veloped at the Laboratory, in which three spectrum 
odours are employed as primaries, is utilised. A 
standardised illuminant iH used consisting of a tungsten 
gas-filled lamp and a special colour filter. The stan¬ 
dard colorimetric apparatus used at the laboratory was 
exhibited. 

In the Sound Division the considerable demand for 
acoustical tests of absorbent materials used in the 
correction of defective auditoriums is reflected in 
various improvements in apparatus employed for 
the work. The measurement of sound intensity in 
absolute units has received considerable attention, par¬ 
ticularly with the view of the absolute calibration of 
high quality electrical microphones, such as are 
required for modern developments in gramophone 
recording and in broadcasting. 

In connexion with the rapid visual observation or 
photographic recording of the variation with frequency 
of the sound intensity of the note emitted by a loud¬ 
speaker, a novel use is mode of a cathode ray tube. 
By means of a Bpecial circuit, the intensity of sound 
from the loud-speaker is plotted visually against a 
frequency scale instead of the time scale which is usual 
in oscillographic work. 

In the Electric Standards Division of the Electricity 
Department was shown a piezo-electric quartz oscil¬ 
lator in the form of a ring, to serve as a primary stan¬ 
dard of radio frequency. Ex|>erimentg have shown that 
the modulus of elasticity of a quartz ring cut with its 
plane perpendicular to the optic axis is practically 
constant for all directions in this plane. This form 
Of* oscillator is thus eminently suitable for use as a 
standard of frequency. The oscillator is supported in 
a vacuum chamber and is thermostatically controlled. 

In connexion with measurements of permeability, 
demonstrations were given of the changes which may 
occur with time in some materials when a small alter¬ 
nating magnetisation is superimposed on a large d.c. 
magnetisation. It has been found that in such cases 
the value of the permeability decreases continuously 
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for some time after the current is switched on. The 
amount of change varies with the material and the 
amplitude of the alternating magnetisation. 

Jn the Electrotechnics Division, apparatus was 
shown for analysing the motion of rapidly moving 
automatic switchgear. An oscillographic method is 
employed, and from the records it is possible to deter¬ 
mine the velocity of the moving parts while the switch 
is being broken, and also the time taken to complete 
the breaking of the circuit. 

Tn the Wireless Division the fundamental work on 
very short waves has been continued. For comparison 
with theory, an apparatus has been developed for the 
study of the propagation, along the earth’s surface, 
of ultra-short waves of wave-length 1*6 metres. 
Measurements are made of the decrease of signal 
strength with distance, at a height up to about 5 metres. 
A small, single valve, retroaction type oscillator is used 
as the transmitter, and no aerial is employed. The 
intensity measurements are made from a distance, 
with the aid of a telescope, to avoid disturbances in 
the field due to the proximity of the observer. 

Another interesting exhibit showed the production 
and measurement of oscillations of wave-lengths be¬ 
tween 14 and 80 centimetres. These waves are pro¬ 
duced by the oscillation of electrons about the grid, 
which occurs in some valves when the grid has a high 
positive and the anode a slightly negative potential 
with respect to the filament. 

In connexion with the investigation of the effects 
of glare undertaken by the Photometry Division, a 
new form of photometric pupilometer has been de¬ 
vised. In this instrument the observer views an 
ordinary photometric field, both halves of which are 


illuminated by the Maxwellian method, in, which 
the light source is focused at the observer's eye. The 
iiluminant for one half of the field is a bright spot, tbe 
image of which is considerably less than the smallest 
diameter of the pupil of the eye. The other half of 
the field is illuminated by an extended surface, so that 
the amount of light received varies with the aperture 
of the pupil. By making a photometric balance it is 
possible to determine the size of the pupil. 

In the High Voltage Division, two high voltage 
sources of direct current have been constructed, in¬ 
corporating in one case full-wave and in the other 
half-wave rectification. The former, which is capable 
of giving 200 kilovolts, will be used for providing the 
accelerating voltage for an impulse generator and for 
general research. The latter, designed for 100 kilo¬ 
volts, is primarily for use with a high voltage cathode 
ray oscillograph. 

In the William Froude Laboratory, tests were being 
conducted with a model high speed steamer to deter¬ 
mine the effects of rough water on the resistance of 
ship forms and upon the propeller efficiency, with the 
view of obtaining improved snip economy at Sea. The 
model was entirely seif-proi>©Ued through rough water 
created by the wave machine. Measurements were 
made of the speed, the power required to drive the 
model, and the thrust of the propellers. At the same 
time continuous records were made of the pitching of 
the hull. Of interest also was a model of an improved 
design of Thames barge constructed to the designs of 
the Laboratory. Comparative tests with barges of 
normal type have shown that with the new design a 
33 per cent improvement in speed is obtained, While 
the power expenditure of the tug is slightly reduced. 


International Congress of Prehistoric and Protohistoric Sciences 


■VTOW that the programme is virtually complete, 
-k ^ it is safe to predict success for the first Inter¬ 
national Congress of Prehistoric and Protohistoric 
Sciences, the first international archaeological congress 
to meet in Great Britain since 1868. When the mem¬ 
bers assemble^in London on Aug. 1, practically every 
nationality will be represented, and the communica¬ 
tions to be submitted will afford a very fair conspectus 
of the more important departments of prehistoric 
research as it stands to-day. British archaeological 
studies in various parts of the world, in particular, will 
be well represented. 

Some preliminary information relating to the 
organisation of the Congress and the excursions of 
archaeological interest which are to follow has already 
been given in N a tube (see March 28, p. 479) and need 
not be repeated. In addition to the communications 
which will be presented to the sections of the Congress 
at King’s College and the presidential address, in 
which Sir Charles Peers will review the beginnings of 
archaeological studies in Great Britain, discourses will 
^ be delivered at general meetings to be held in the 
evening on Tuesday, Wednesday, and Friday in the 
Congress week. The speakers will be: Dr. Cyril Fox, 
director of the National Museum of Wales, on the 
control of physical geography in the early history of 
human habitation; and Mr. E. T. Leeds, keeper of 
the Ashmolean Museum, Oxford, and Mr. T. D, Ken¬ 
drick, of the British Museum, on the outstanding 
Material expressions of the Celtic and Teutonic civilisa¬ 
tions. A fourth general meeting on Saturday morning 
will be addressed by M*. 0. G. S. Crawford on “ Air 
Photography and Archeology *\ Hero may also be 
mentioned, as outside the , sectional routine, though 
connected with the proceedings, a .visit to the famous 


paleolithic gravel pit at Swansoombe and an extensive 
exhibition at Bedford College illustrative of the 
report which Miss Caton-Thompson will read on her 
investigation of the prehistory of the Kharga Oasis, 
Egypt. 

Turning to the work of the sections, it is possible to 
mention here a very small selection only of the large 
number of papers which have been accepted and 
allocated to the programmes of the five sections into 
which the work of the Congress has been classified. 
In Section I. (Human Palaeontology), under the presi¬ 
dency of Sir Arthur Smith Woodward, the most 
attractive topic undoubtedly will be the recently 
discovered human remains from Mount Carmel, 
Palestine. Of neanderthaloid type, but aberrant 
from that type, they will be described, perhaps 
exhibited, by Mr. T. McCown, the finder, and discussed 
by Sir Arthur Keith, The morphology and antiquity 
of man in America will be the subject of discussion 
by Dr. Bruno Oetteking, and Dr. L. S> B. Leakey will 
describe the fossil teeth of Miocene anthropoids recently 
found by him on the shore of Lake Victoria in East 
* Africa and the circumstances of their discovery. 

Mr. Reginald Smith, presiding over Section II„ will 
be concerned with a variety of problems relating to 
the old stone age, ranging from Africa to the extreme* 
of Europe and Asia. Dr. L. % B. Leakey will deal 
with the prehistoric cultural sequences at Olfipway* 
Tanganyika, and Messrs. Miles Biikitt and Way* 

land will discuss the Mgosian culture of Uganda i 

R. Vaufrey’s paper on the Aoheulean of Gafsa/should ' 
be valuable, ^The Abb4 Breuil will give the mults of 1 
his first-hand observation on and' the 
atone implements in 4bel , iiariivvt csf 
' wifi, also' review our present knowledge^ 
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cave art. A apartment of the latter topic, the art of 
the Spanish caves, will be the subject of consideration 
by M, L. Pericot. Dr. B. S. Petri will describe the 
palaeolithic culture of Siberia. 

A number of members will deal with aspects of 
mesolithic culture ; M. Reygasse on the Tardenoisian 
of North Africa, Prof. Antoniewioz on early man in 
north-east Poland and Lithuania, Prof. E. Plopson on 
Rumania, and Prof. R. Serpa da Pinto on Portugal. 

Questions relating to the neolithic, bronze, and iron 
ages in the ancient world fall to the province of 
Section HI., which being by far the largest section, 
has had to be subdivided. Cis-Alpine European pre¬ 
history, under Prof. H. J. Fleure, will devote consider¬ 
able attention to megalithic monuments, with papers 
by Prof. Daryll Fordo on the varied typology of 
Breton megaliths, the veteran M. Le Rouzic on the 
relative chronology of the prehistoric burials of the 
Morbihan, Prof. R. A. 8, Macalister on the homed 
cairns of Ireland, Mrs. Cunmngton on ‘ Wooden 
Circles \ and Mr. H, St. George Gray on his excava¬ 
tion of Avebury. The interest of this group is rivalled 
by Prof. Siret on the problem of the ©neolithic age 
and M. Vouga on his investigations in the lake villages 
of Switzerland. Mr. C. A. R. Radford will describe 
the hill-villages of the south-west of England, Mr. 
Henoken will discuss the Comiah tin trade, and Mr. 
A. Keiller will give an account of the extrpmoly 
im;>ortant settlement whioh he has excavated at 
Windmill Hill. A question which has long demanded 
ventilation will be opened by Mr. Brynner Jones on 
the origin of British domestic cattle and especially the 
domestic ox. 

In the section dealing with the Near East, under the 
joint presidency of Prof. J. L. Myers and Mr. Sidney 
Smith, important e will be attached to Sir Arthur Evans’s 
demonstration of the great cleavage between Knossos 
and Mycenee in Late Minoan i.b. and the later unifying 
reaction from Crete. Mesopotamia is represented by, 
among others, Mr. Leonard Woolley on the early 
graves of Ur, Mr. Harden on painted pottery from 
Kish, and Dr. H. Frankfort on Syrian and Anatolian 
influences in Mesopotamia; while from Anatolia, Dr. 
H. van den Osten will describe the ©neolithic settle¬ 
ment at Alishar in Cappadocia. There may also be 
mentioned Prof. Gordon Childe on the bearing of a 
newly discovered metal type from the east on European 
bronze age chronology, and Dr. O. Menghin on excava¬ 
tions at Beni Salomon in relation to their significance 
for European prehistory. This must suffice, though 
it is far from exhausting the list. 

The section devoted to areas outside Europe will 
be muoh preocoupied with the archaeology of beads, 
especially from Indian iron age burials in the 
Deccan, described by Mr. E. H. Hunt, and from 
China, the latter being designated aa “ of foreign 
origin ”, Prof, C. G. Seiigman and Mr. Beck jointly 
will be responsible for the discussion of the latter, and 
Mr. Beck for the former. 

The transition from prehistory to history, the work 
of Section V. under Mr. E. T. Leeds, deals with the 
movements of races, Saxons, Vikings, Slavs, etc., in 
the early centuries of our era. Dr. Schetelig, the 
foremost of Viking archaeologists, will cover broadly 
the excursions of this people, and Prof. T, Balodis 
will discuss Lettish origins in this period. Tombs of 
the Eoman iron age in North Jutland will be described 
oy frof. J. Brensted, and Dr. A. W. Bragger will 
i eview rec^mt evidence bearing on the iron age in 
Mr. E. MacNeil win deal with the Piota, 
Mr, 0. Hawkeswith the relations oi iron age enclosures 
m Britiunandon the Continent, and last, but by no 
in interest, 'ft?. SB; ; ,T. Leeds will, review 
. to penetration of the Saxons into 



University and Educational Intelligence 

Edinburgh. —Curricula for the degree of B.Sc. with 
honours in anthropology have been approved. 

Following on the resignation of Dr. C. B. Williams 
of the lectureship in agricultural and forest entomology, 
the two lectureships in entomology in the University 
have been more closely correlated. Dr. A. E. Cameron, 
at present lecturer in medical entomology, has been 
placed in general charge of the instruction in entomo¬ 
logy in the University, and Mr. J. W. McHardy, f onrierly 
entomologist attached to the Medical Department of 
Tanganyika Territory, has been appointed as the other 
lecturer in entomology. 

Prof. A. J. D. Porteous, McGill University, has 
been appointed to the lectureship in ancient philosophy 
about to be vacated by the resignation of Mr. R. P. 
Hardie. 

Intimation has been received of the following 
resignations : Dr. T* W. M. Cameron, lecturer in 
helminthology, on appointment as research professor 
in helminthology at McGill University ; Mr. A. D. 
Hobson, lecturer in zoology, on appointment to the 
chair of zoology at Armstrong College, Newcastle; 
Dr. Edward L. Ince, lecturer in mathematics, on 
appointment to the Imperial College of Science, South 
Kensington, London. 

London. — University post - graduate travelling 
studentships of the value of £275 for one year have 
been awarded to Dr. B. W. Bradford (Imperial 
College of Science and Technology) and Muriel H. E. 
Long (King’s College and King’s College Hospital). 
Dr. Bradford proposes to study the adsorption of 
gases on metals with particular reference to polar 
factors, at Frankfort-on-Main, and Miss Long will study 
surgery and its practice in Vienna, Cologne, Berlin, 
and Budapest, making Viennaher base, and specialising 
in stomach surgery. 

Prof. A. C. Menzies, professor of physics at Uni¬ 
versity College, Leicester, has been appointed pro¬ 
fessor of physics at University College, Southampton. 

Economic depression and unemployment in America 
have stimulated interest and activity in what is 
known as the 1 educational guidance * movement. An 
official report on recent developments of the movement 
is published in School Life for May, which also con¬ 
tains an editorial describing how continuation and 
other schools in various parts of the country are 
adapting their resources to the task of aiding the 
unemployed. Among the evidences of increased at¬ 
tention to educational guidance is an increase in the 
number of sohools providing organised guidance 
services. In Pennsylvania alone 800 now have coun¬ 
sellors or advisers on an extra-curricular, part-time 
or full-time basis, or have established group gttidaitftt 
through classes in opportunities or occupational* 
Many State and local communities are organising 
associations for promoting public - school guidance 
programmes. Guidance figures more largely in pro¬ 
grammes of educational conferences, local, State, and 
national. The output of literature bearing on the 
subject is enormous, including textbooks for teachers* 
training colleges, occupational studies issued by 
directors of education, reports issued by association^, 
such as the American Vocational Association, voca¬ 
tional surveys and monographs by research workers. 
Educational broadcasting programmes also give 
prominence to vocational guidance, while Btetfe a 
departments are including guidance work in State ! 
courses of study. In Idaho, the State Board of Eduoa* : 
tion has arranged for the forinulation of .it- 
guidance programme* 
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Calendar of Geographical Exploration 

July 18, 1801.—Matthew Flinders' Journeys 

Matthew Flinders sailed from Spithead in the 
investigator , commissioned to explore the coasts of 
Australia, especially the little-known south coast. 
He discovered Spencer Gulf, St. Vincent Gulf, and 
Kangaroo Island, and, in a later voyage, circum- 
K navigated Australia. His scientific work was of a 
/ high order and added much to our knowledge of mag¬ 
netism, meteorology, and hydrography. He is said to- 
have been the first to disoover, ana make corrections 
for, the effect of iron in the ship on the magnetic 
compass. In 1798, Flinders and Bass had sailed 
through the strait between Australia and Tasmania. 
Flinders achieved success in spite of many difficulties, 
which included leaking vessels, scurvy, and on one 
occasion the wreck of his vessel on a coral reef. Un¬ 
daunted, he set off in a rowing boat to secure help, 
while the officers and men camped on a sandbank. 

July X9, 16x9.—Dutch Exploration of the West Coast 
of Australia 

Two ships of the fleet commanded by Frederik 
H out man touched the west coast of Australia in 
32° 20' S. Steering northwards to 27 0 , the commanders 
came to the conclusion that the coast formed part of 
' the mainland off which Dirk Hartogszoon had, in 
October 1816, discovered Dirk Hartog Island. The 
knowledge of the west coast of Australia gained by 
Several Dutch voyages at this period, including that 
of the Leeuwin in 1022, from which the southern cape 
was named, resulted from an order of the directors 
of the Dutch East India Company. They instructed 
captains sailing east from the Cape of Good Hope to 
- take a more southerly course, in the hope of finding a 
better route to Java; thus within thirteen years, 1010- 
1029, the west coast of Australia between Cape 
Leeuwin and 21° S. was charted. 

July 19, 1738.—Bouvet Island 

Lozier Bouvet sailed from Lorient with two ships 
fitted out by the Frenoh East India Company. Stories 
of a pleasant Jand lying south of the Cape of Good 
Hope, led t<i the dream of establishing upon it a port 
of call for French vessels trading to India fluid China. 
The stories date back to the early sixteenth century, 
when a Norman noble, the Sieur de Gonneville, on a 
voyage to India, was driven ashore on a land still 
unidentified, but possibly southern Brazil. On Jan. 1, 
1739, Bouvet sighted land, now known as Bouvet 
Island. Bouvet’s voyage disposed of the more fan¬ 
tastic theories about Gonneville Land : he sailed for 
48° of longitude roughly in 56° S. He described for 
‘ the first time the huge fiat-topped antarctic icebergs, 

July *0,1793.—Alexander Mackenzie In Horth America 

Alexander Mackenzie reached the Pacific at the 
mouth of the Bellaooola River. He left England in 
1792* proceeded to Chipewyan, and later wintered on 
the Peace River. On June 12 he reached the sources 
.-iof.tbe Parsnip, and by a short portage arrived at the 
; Fraser system. He then crossed, to the Bellacoola and 
I it to its mouth, thus showing the practio- 

Ability of intercourse between the Atlantic ana Pacific 
;i,;v Oceans, In 1789 he sailed down the Slave River to 
fche-. Great Slave Lake and followed it to its delta, 
% where* from Whale Island, he saw the Arctic Ocean. 

was a mnarkable feat, 2990 miles of 
lit country having been covered in 102 days, 
two achievements place Mackenzie in the front 





Societies and Academies 

London 

Geological Society, May 25 .—Baron Ferencs ton 
Nopcsa : The influence of geological and climatological 
factors on the distribution of non-marine fossil rep¬ 
tiles and Stegocephalia. A study of the terrestrial 
tetrapods and their distribution indicates three lines 
of migration in Upper Palaeozoic and Lower Mesozoic 
times : ( 1 ) North America to Europe, thence through 
India and the Malay Archipelago to Australia, and 
from there to South America; ( 2 ) Central Asia to 
South Africa; and ( 3 ) Africa to South America. 
In Jurassic, Cretaceous, and Tertiary times there 
appear four lines : ( 1 ) Europe to Asia, the Malay 
Archipelago, and South America; (2) Asia, Fenno- 
Scandia, Greenland, and North America ; ( 3 ) Central 
Asia to South Africa; and (4) North Africa to Brazil. 
To some extent these migratory lines are the same as 
those of Upper Palsozoio and Lower Mesozoic times. 
An attempt is made to correlate them with large-scale 
tectonic movements of folding and marine transgres¬ 
sion, together with continuous changes in the ecliptic, 
bringing about a cycle of climatic and seasonal changes. 
— K, A. Davies : The geology of the country between 
Abergwesyn (Breconshire) and Llansawel (Carmarthen¬ 
shire). The country described lies on the north¬ 
western side of the Towy anticlinorium. The rocks 
belong wholly to the graptoiitic facies, and are very E 
similar to those in adjacent areas which have already 
been described. It is suggested that the differences 
in grain are indicative of the varying depth of the 
sea-floor when deposition took place, the coarse 
deposits being laid down in banks tailing off from the 
areas made shallow by the cross-folding movements. 
—K. A. Davies and J. I. Platt: The conglomerates 
and grits of the Bala and Valentian rocks of the 
district between Rhayader (Radnorshire) And Llan¬ 
sawel (Carmarthenshire). A description is given of the 
distribution and field characteristics of the arenaceous 
bands, as well as a petrographical description of 
the included pebbles of the Conglomerates and of the 
heavy mineral constituents of the grits. Most of the 
pebbles are quartzite and vein-quartz; sandstones, 
shales, etc., also occur frequently, but numerous 
pebbles of igneous rocks were found, as well as a few 
metamorphic types. The majority of the igneous 
pebbles are acid volcanic rocks, but interesting in*, 
trusive types also occur. All the igneous, rooks Are 
rich in soda. 

Royal Meteorological Society, June 15 .—G- L 
Taylor : The resonance theory of semidiurnal atmo¬ 
spheric oscillations. The theory that the semidiurnal 
oscillations in the atmosphere are due chiefly to reson¬ 
ance requires that a tree period very close to 12 
hours shall exist. Theory shows that the correspond¬ 
ing speed of a tidal free wave is 910 ft. per sec., bui ' 
direct calculation, and also observations of the 
Krakatoa air Wave, agree in giving the velocity of 
free gravity waves as about 1050 ft. per sec. It has 
been suggested that this discrepancy might be ex- 
plained if rapid pressure changes take place adiabatic- 
ally while semidiurnal changes are more nearly fScK' 
thermal. This theory is unt^sble, becai»e the radiA^ 
tfoa or conduct^ necessary to produce any 
able difference in the speed of the wave from 
ApprbpriAte th adiabatic 
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by about one hour and a half than is consistent with 
the decrease in the ranges of temperature at these 
depths. The suggestion is advanced that the grass 
interferes with the normal course of heat conduction. 
—J. M. Sil r Variations in potential gradient caused 
by some meteorological phenomena. The author lias 
brought together a number of examples of abnor¬ 
malities in potential gradient and has endeavoured to 
trace the connexion between them and some meteoro¬ 
logical phenomena such as strong insolation, strong 
wind* the occurrence of a sea breeze, dust storm, etc. 
The abnormal effect caused by a dust storm was also 
produced experimentally on a calm day by blowing 
a small quantity of local dust particles at a point 
3 ft. below the collector, when the earth’s positive 
field was quickly reversed. 

Paris 

Academy of Sciences (vol. 194, pp. 1869-1992, 
May- 30).—The president announced the death of 
Roland Thaxter, correspondarU for the Section of 
Botany, and of Albert Durand de Grossouvre, corre - 
Bporidcmt for the Section of Mineralogy.—Ch. Lalle- 
mand : Some geographical discoveries made recently 
in the antarctic region. Results obtained by the 
whaler Norvegia , a vessel specially equipped for survey 
work.—L. Blaring hem: Intersexual individuals in Aqui- 
legia .—P. Viala and P, Marsais: A parasite of vine mil¬ 
dew. Trichothecium plasmoparve has been found to be a 
parasite of the mildew fungus of the vine. The possi¬ 
bility of utilising it to fight the mildew is discussed.— 
Charles Achard, Augustin Boutaric, and Maurice Dola- 
dilhe: The influence of heating serum on the flocculation 
caused by dilution with distilled water. After heating 
to temperatures between 48° and 60° C., dilution with 
distilled water gives no separation of globulins.— 
Maurice Gignoux; The possibility of the existence of 
the Neoeomian in the Embrunais zone on the right 
bank of the Durance.—Georges Bouligand : Level 
ensembles of a function of the distances of a point with 
several ensembles.—S. Mandelbrojt: The Dirichlet 
series the exponents of which are linearly independent. 
—Vladimir Bernstein : A generalisation of the ex¬ 
ponential summation method of Borel.—MUe. Mary 
L. Cartwright s The Borel directions of integral func¬ 
tions of finite order.—J. Leray : The movements of 
unlimited liquids.—Max Serruys : The calculation of 
an upper limit of the duration of detonation in internal 
combustion motors and the explanation of the presence 
of a gap in the diagrams given by certain electric 
monographs,—Georges Mabboux : The photo-elastioi- 
meter extended to the study of reinforced concrete. 
An application of optical methods capable of showing 
changes in structures which have been built some 
time.—J, Dufay: Emission bands and lines in the 
Spectrum of the night sky,—R, Wavre and P. Dive : 
An example of a multiform harmonic function fur¬ 
nished by the theory of, Newtonian potential—Jean 
J affray end Pierre Vernotte': The existence of high 
frequency oscillations in the secondary current of high 
tehejon magnetos.—Michel Durepaire : A method of 
eompsrisoA of small capacities,—G. A. Beauvais ; A 
radiometer sensible to Hertzian waves.—Antonio 
Rostagni t The properties oI gases ionised with high 
^ *oy currents.—-Jean Louis Dsatouchea: The 
of the diffusion of neutrons* absorption co- 
t, and ionisation*—M. E. Nahmias: Anomalous 
-by lead of X-rays at about ?10 kv. 

tion, of which no e x planation 
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velocities of the principal groups of a-rays. *Work 
done using the large electromagnet of the Academy 
of Sciences. The velocity of the arrays of RaC' 

(1 >922 x 10* cm./sec.), used as a base number, agrees 
with the figure given by Rutherford and Robinson,— 
jeato Jacques Triilat; The changes of structure of 
nitrocellulose films in the course of drying.—Ch. 
Zinz&dzd : The buffer power of some slightly soluble 
phosphates. A diagram is given showing the buffer 
action of magnesium and calcium phosphates.—H. 
Muraour and G. Aunis: The influeuoe of the tempera¬ 
ture of the (explosive) powder on the variation of Ip.dt 
at different densities of charge.—Victor Lombard and 
Charles Eichner: The diffusion of hydrogen through 
palladium. Curves are given showing the amounts of 
hydrogen diffused through palladium at constant press¬ 
ure vnth temperatures varying between 196® and 
600° C., and at constant temperature (372° C.) with 
varying pressures.—Mile. Suzanne Veil: The precipita¬ 
tion of methylene blue by various eleotrolytes in gela¬ 
tine.—Maurice Doladilhe : The influence exerted by 
an electrolyte on the fixation of colloidal colouring 
matters by the granules of a hydrosol.—M. Aumdras 
and A. Tamisier : The decomposition with increasing 
temperature of the ammirie and hydrated metallic 
complex compounds.—T. Karantassis and L. Capatos : 
The use of potassium stannichloride (K t SnCl 4 .2H a O) 
in analysis. This salt is stable and non-hygroscopic 
and can be used in volumetric analysis.—A. San- 
fourche and Jean Henry : The action of water on 
dicalcium phosphate.—P. Cristol and J. Cayla : A new 
conjugated molybdenum blue, boro-molybdio blue. 

■—Albert Kirrmann: The condensation of pyruvic 
acid with aldehydes.—Lespieau and Wiemann: The 
synthesis of racemic mannite. Acrolein is oxidised with 
silver chlorate in the presence of osmic acid : one of 
the products is shown to be mannite.—Mailhe, Marty, 
and Gaudry : The decomposition of hydroaromatic 
hydrocarbons. A study of the decomposition of 
cyclohexane at temperatures between 600° and 
760° C. in presence of silica gel a s catalyst.—Ch. 
Courtot and H. Hartman : The chromatability of the 
azo colouring matters produced from the hydroxy- 
quinolines.—Georges Ldvy : The preparation of a new 
ethylnaphthol.—V. Cerchez and MUe. C. Colesiu: The 
reduction of the acetyloximino esters.--J. Orcel: The 
existence of ooronadite in the manganese minerals of 
Bou Tazoult, Imini region, Morocco,—Raymond Furon: 
The phosphate rocks of the Gabon coast.—E. Chaput: 
Geologicm observations in Asia Minor : the upper 
Cretaceous in Central Anatolia.—Elie Gagnebin ; xhe 

E resenoe of the Gault in the breccia of Chablais (Hatite- 
avoie).—Louis Dubertret: The structural evolution 
of the Levant States under the French mandate.— 
Nicolas Menchikofl : The Devonian containing oepha- , 
lopods of Oued Saoura and the chains of Ougarta 
(Sahara).—Maurice Blumenthal: The stratigraphic 
material of the Bokoya stratum.—Maurice Suess: 
The presence of gastropods and of vertebrates in the 
Bou Hanifia grit, Hosoara sheet (Oran).—G. Depape : 
The Tertiary plants of Wei-tohang (China).—Paul 
Becquerel: The anhydrobiosis of the tubers of Ranwi * 1 , 
cuIub in liquid nitrogen.—Pierre Chouard and Georges 
Teissier; Variations m the intensity of growth in 
melon seedlings in the course of-development asa 
function of the amount of available reserves.—J* 
Chaine and J. Duvergier: The differentiation of fishes 
of the genus Ophtatum by their otoliths.—Mile. Ifc.fr 
Friant: The abrasion of the molars in tUero of rodents 
of fthe Caviidew,—Rarmond-Hamet: , The, 
classification of the amines similar to adrenaline,, ■ Tpegj 
suggested classification is based on the vascular 
of maximum doses of the amines.—Foroand lilitrc* J 
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adrenaline. —R. Monceaux and H. Godard : The 
presence of tyrosine and of other free amino-acids in 
a nsevocarcinoma without pigment.— Maurice Piettre : 
Casein complexes. Calcium caseino-phoaphate in 
milk. Reply to a criticism by Porcher and Brigando. 
—Jean Caminopetros : The sensibility of the sper- 
mophil Citillus citillua to icterohaemorragic spiro¬ 
chetosis. 

Cape Town 

Royal Society of South Africa, May 18 . — H. G. 
Fourcade : Contributions to the flora of tho Knysna 
and neighbouring divisions. In preparing a list of the 
flowering plants found in the drvisions of George, 
Knysna, Humansdorp, and ITniondale, based chiefly 
on his own collections at intervals during many years, 
tho author wished to include the new species collected 
by himself that wore still undescribed, and with this 
object has supplied their description in the paper. 
He has added the name changes in his list that have 
been rendered necessary by the international rules of 
botanical nomenclature. In testing the numerous new 
combinations that have already been made by others 
since the publication of the “ Flora Capensis ”, a 
number of illegitimate changes were found, and these 
are rectified whenever they relate to species included 
in the compiled list. 


Forthcoming Events 

WEDNESDA Y, July 20 

British Medical Association (Fourth Victor Horsley 
Memorial Leeturo at University College Hospital Medical 
School, Gower Street, W.C.I.).—Prof. F. D. Adrian; 
“The Visceral Sense Organs,” at 5 p.m. 

Conferences 

July 23-30 

British Medical Association (London) Centenary 
Metding. 


Official Publications Received 

Burma 

The Norman Lockyer Ob*ervatory Director’* Annual Report, April 1, 
1981 - March 81, 1982. Pp. 8. Council’* Report and Account*, ami Lint 
of Council, Staff, Mrnnbfli*, elc., Jun«. Pn. 9. (SJdmouth.) 

Journal of the Marine Biological Association of the United Kingdom. 
New Series, VoL 18, No. 1, Ma\. Pp. 488. (Plymouth.) 17a. fld. net. 

Proe.ee/ling* of tho Society for Psychical Research. Part 123, Vol, 40, 
June. Pp. 889-441. (London ; Society for Psychical Research.) 4s. 

The Journal of the Institution of Electrical Engincm*. Edited by 
P. F. Howell. Vol. 71, No. 429, June, Pp. 144 + xvili. (London: K, 
ami F. N. Spou, Ltd.) 10*. (V/. 

The Relation of Food to Disease. By Stanley Dixon. Pp. 88. (London ; 
Institute or Chemistry.) 

Proceedings of the Royal Physical Society, Session 1981-82. Vol 22, 
Part 2. Pp. 73-100, (Edinburgh : Oliver and Boyd.) 

City of Stoke-on-Trent. Report on the Corporation Museums and Art 
Qallery fur the Two Years to 81st March 1982. Pp. 14 + 2 plates. (Stoke- 
on-Trent.) 

Experimental and Research Station, Nursery and Market Gardens 
Industries’ Development Society, Ltd., Turner's Hill, Cheshunt, Herts. 
Seventeenth Annual Report, 1981. Pp. 71. (Chenhunt.) 

New Zealand : Marine Department. Fisheries Bulletin No, 6 ; On the 
Depreciation of Trout-Fishing in the GretJ (or New River), Southland, 
with Remarks on Conditions in other Parts of New Zealand. By prof. 
R. Perclval. Pp. 48. (Wellington, N.Z. : Government Printing Office.) 
If. lid. 

The Indian Foreat Records. Silviculture Series, Vol. 17, Part 2: Treat¬ 
ment Of Raliul {Acacia arabim) In Berar. By 8. A. Vahid. Pp. v -f 42 +10 
plate*. (Calcutta: Government of India Central Publication Branch.) 
1.14 rupees ; 8*. 8d. 

Memoirs of the Asiatic Society of Bengal Vol, 11, No. 4: String 
Figures from Gujarat and Kathiawar. By James Homell Pp. It +147- 
164. (Calcutta.) 1.2 rupee*. 

Canada: Department of Mine*; Geological Survey. Summary Report 
1981, Part A. \No. 2808.) Pp. 120, ■* Summary Report 1981, Part D. (No. 
2806.) Pp. 88. Economic Geology Series, No. 9 : oil and Gas In Eastern 
Canada. By G. 8. liumo, (No. 2294.) Pp, vii + 187, 80 Ceuta. (Ottawa : 
F. A. Aeltxtd.) 

Canada: Department of M in**: National Museum of Canada. Bu lletln 
No, 08: Annual Report for 1980. Pp. 91. (Ottawa: F, A. Acland.) 

No. 3272, Vol. 180] 


The Welsh Journal of Agriculture: the Journal of the Welsh Agricultural 
Education Conference. Vol 8. Pp. 272. (Cardiff: University of Wales 
Press Botini.) 2*. 6d. 

Results of Meteorological Observations made at the Radcllffe Ob¬ 
servatory, Oxford, In the Five Years 192C-1980, under the direction of 
Dr. H. Knox-Shaw, (Published by oilier of the Hadclitte Trustees.) 
Voi. 56, with Appendix. Pp. viii +118. (London : Oxford University 

The Observations of the Reverund Thomas Hornsby, D.D., Savllian 
Professor of Astronomy and Radnlifl’e Observer, made with the Transit 
Instrument and Quadrant at the RadcMffe Observatory, Oxford, In the 
Years 1774 to 1798. Reduced by Dr. II. Knox-SImw, Dr. J. Jackson and 
W. H. Robinson, (Published by order of the Radclllte Trustees.) Pp. 
145. (London : Oxford University Press.) 

Fomciun 

Spiny vydAvani PHrodovftdeckou Fakultou Maaarykovy University 
(Publications de la Faculty des Sciences de I'Uulverslte Masaryk). Cis. 
140: Sur lew bypercircoTif6rences et certulne* surfaces parabolique* dane 
leMpact* mud Mien A. quatre dimension*. Par Otakar Borhvka. Pp. 40. 
Cis. 147: K teorii Markovovych retAzff (Sur ja theorio de* chaines de 
Markoff). Napsal Miroslav Konefimf. Pp. 18. Cis. 148: (leiierinTri^onella 
L. reviafo critlca, V. Scripefr G. Birjaev, Pp. 43. CJs. 149: PrnJmJo- 
centii relief a miocenni plosiny v oblastl stfedni Hvratky (Le Teller 
pr6ndocene et le* platead'ormca mioc^ne* dans,la region de la Hvratka 
ino> ennei). Napsal Fr. Hikoveky. Pp. 21. Cis. 150: Anthropologic 
Podkarpatsk6 Rusl s nfikter^nd pnxrutaikaml o Hdskych plomenech vftbec 
a o me tod lie h anthropologiekjM» ; PredWinA zprtkva (Anthropological 
Notes on the Peoples of Carpathian Kuthenia, with remark* on Race* in 
General and on some New Method* Ip Anthropology; Preliminary Report). 
Nafwal Prof. V. Suk. Pp. 29. Li*. 161 : Attmta chenilckych regie! 
(Affinity of Chemical Reaction*). Nap«al BcdHch Maekd. Pp. 15. CIs. 
152: Flnvlatllni tcrany Htredni Svratky (Le* terra**** y de la Hvratka 
rnoyennti). Napsal Fr. Rikpv*k^. Pp. 23. (Brno: A. Pisa.) 

Biologicke tipi»y vy*okc Bkoly Zvftrolekafske (Publications biologlques 
de l’Ecole de* Haute* etudes vdD+innircR), Brno. Hvtizek 10, Spi* 141* 
160. Pp. HI-|-25+10+10+16 +294 20 + 40 + 46 + 14 +25. (Brno: A. 
ri*a.) 50 Ko. 

Shornik vy*ok3 Hkoly ZemedelsWr (Bulletin de ITnstltUt National 
Agrnnormque), Brno. C. 10 : FfisjiAvnk ke sludin vzrftatovych Mnltelu 
kapfiho plfidku se zvl. zfetvlem nn vliv vellkosti t. zv. iivotniho 
tirostoru. Napsal Dr. Vosillj p. Cerfiojuv. Pp.^ 75. 18.65 K<S. C. 2U: 

Priepevfik k otacoe o vlivu pro*tom na vzrfiat zvirat (Contribution to the 
Question of the Influence of the Living-Space nn the Growth of Animals). 
Napsal Dr. Jan Podhr»d*ky. Pp. 56. 12.80 Kc, C\21: Vliv potazmeh 

pram na uiitkovost dojnJc, napsal Dr. Stanislav Kolrtcek ; Vliv potainioh 
pruci na chemicki *loI«ni kravskeho mi^ka, napsal Dr. AndriJ Knrakoz. 
Pp. 78. 16 Kf. C. 22 : Verejny agronom a ieho ^Innost. Napsal Dr, 

Vladimir Stein. Pp. 64. P.W Kc. O. 25: PHspcvek k pozmini Araneid 
stfedni Slavonle (Sur quelqiua Araignlea de Slavonic central* avvc la 
description d’uno nouvelle SalUcUlt JUsidentatte (Roewerielhi laJcanica 
n. g. n. sp.) et de la nouvelle espece I'TOylohy^hautes diurnus n. *p.). 
NapsAl Josef Kratoclnil. Pp. 16. 2.50 Kg. C. 24 : Hydroblolngickit 
studia rybnikA lednick^ch. 2: Nistin pumSrA algologlckych na Lednicku. 
PodAvft Jindfich Zapletalek. Pp. 70. (Brno: A. Pisa.) 

Conseil Permanent International jiour 1’Exploration de la Mer. Rap¬ 
ports et proems-vurbauxdea reunion*. Vo), 78: Report of the Baltic Area 
Committee concerning the General Result* of the Investigation* on the 
Baltic Flounder. Pp. i v + 28 + 5 + 45 +12 +15. (Copenhague : Andr. 
Fred. Hast et flls.) 6.75 kr. 

Analesdel Museo Narional deHlstorla Natural, Tomo 87. Entomologla, 
Puhllcacidn No. 147: Las Hnrmlgas do la Rcpublica Argentina, Bub- 
familia Mirmidnss, Becctdn Promyrmiclnae. Por Angel Gallardo, Pp. 
87-88. (Buenos Aires.) 

Proceeding* of the United Status National Museum. Vol 81, Art. 1: 
New Bopyriu Isopod Crustacean* from Dry Tortuga*, Florida. By A. S. 
Pearse. (No. 2924.) Pp. 6. (Washington, D.C. : Government Printing 
Office.) 

The Science Reports of the Tdhoku Imperial University, Honda), Japan. 
Fourth Series (Biology), Vol 7, No. 2. Pp. 157-811. (Toayo and Sendai : 
Maruzeu Co., Ltd.) 

Ministry of Agriculture, Egypt: Technical and Sclentillc Service. 
Bulletin No. 114 : The Greasy Cutworm {Ayratis yjtkilon Rott.) in Egypt. 
By Ibrahim Kff. Bl*hara. rp. 1H + 66 + 18 plate*. (Cairo: Government 
Pre**.) 10 P.T. 
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Pp. 12. (London: Bush, Beach and Gent, Ltd.) 
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Science and Social Economics 

T HOUGH it is recognised that science touches 
the life of society closely at many points, there 
are other spheres in which the contribution of science 
is only j ust beginni ng to be peroei ved. The full effect 
of the changes in the structure of society, whether 
in Great Britain or elsewhere, produced by the 
impact of applied physical science in such ways as 
the increased facilities for transport over great 
distances ; rapid long-range communication by 
telephone, wireless, aeroplane; the cinema and 
broadcasting ; and the spread of mechanical pro¬ 
duction on a large scale in such parts of the world 
as India, China, and Russia has yet to be perceived. 
The extent of the influence of these forces or the 
magnitude of the changes they have produced will 
undoubtedly be vast but are largely unpredictable. 
Least of all can they be ignored in a country like 


Great Britain. 

It is largely because of this that authorities 
like Prof. W, McDougall have attributed much 
of the responsibility for our present position 
to our neglect of the social sciences, and have 
pleaded for the direction of our most powerful 
intellects from research in the physical sciences into 
research on the biological, the human and the 
social sciences. In this manner it would become 
possible to build the social sciences and especially 
the science of economics on the basis provided by 
anthropological research. 

There is thus visualised a further wide field in 
which science can make a contribution of vital 


importance to the development or even the exist¬ 
ence of society. As a balance to the violent changes 
produced directly or indirectly in our social or 
industrial life by physical science, there would be 
accumulated an adequate volume of scientific 
knowledge of human nature and the life of society 
which would facilitate the adjustment of our sooial, 
economic, and political life in a rational way and 
apart from sectional prejudices. The development 
in this way of economics, politics, jurisprudence, 
criminology, etc., on,a basis of facts and a sound 
or scientific psychology, would afford sure guidance 
in dealing with the many difficult problems which 
confront us in national administration* finance, 
unemployment, trade cycles and international " 
relations to-day. 

We have already attempted in administra¬ 
tion of the backward races the experimental 
application of biology or psychology to problems 
of national and international conduct, and the 
success achieved indicates the value which such 
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methods, when widely applied and based on a firm 
foundation of adequate research, can have in deal¬ 
ing with the racial relations and the evolution of 
co-operation in place of competition. The con¬ 
fusion which exists in economics to-day is not due 
to the absence of statistical facts but to our lack 
of scientific knowledge of imponderable psycho¬ 
logical factors having thoir basis in human energies, 
in the personal and group loyalties of men, their 
fears, their ideals, passions, and ambitions. Only 
by patient research leading to the gradual develop¬ 
ment of exact knowledge can the world hope to 
win a more perfect control over the economic 
organisation resulting from the mechanical mass 
production made possible by the rapid progress of 
physical science in the last century. 

The contrast between the comparative freedom 
with which scientific knowledge and development 
have influenced industrial development and their 
almost negligible influence in the control of national 
and international policies which so largely deter¬ 
mine the development or stagnation of industry 
and society as indicated above is startling, and the 
danger grows. It must not be imagined, however, 
that science or scientific research offers a ready¬ 
made solution of all our present difficulties, or 
indeed that it is more than one factor in the solu¬ 
tion of our national social and industrial problems. 
It is claimed, however, that in the modern State 
the problems of national life to an increasing extent 
involve scientific factors, and cannot be handled 
aright without scientific knowledge. There can 
be no adequate control unless the full facta of the 
situation are taken into consideration and accu¬ 
rately appraised by those competent to assess the 
scientific aspects along with other factors. 

As has often been stated in these columns we 
need an increasing number of administrators who 
count among their qualifications a first-hand ex¬ 
perience of scientific technique, and a scientific 
outlook is as essential in national affairs as in in¬ 
dustry, if the resources and contribution of science 
are to be utilised to full advantage. Recent ex¬ 
perience indicates that this is likely to be an essential 
condition of progress. The comparative impotency 
o! Parliament in the present industrial situation 
is largely due to its lack of inherent scientific and 
* technical knowledge, as well as to the absence of 
such knowledge in those holding high administrative 
appointments in the oivil service. No severer 
handicap has been imposed on Great Britain in 
the present crisis than the exclusion, often de¬ 
liberate, of technical and scientific men of adminis¬ 
trative ability from responsible administrative 
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posts in industry or in Government service. Not 
until this defect is remedied in Parliament, as in 
Government service and industries generally, can 
we expect to see not merely effective and scientific 
reorganisation of our industries from the point of 
view of the nation as a whole, but also the initia¬ 
tion of the task of wise international co-operation 
in a spirit of unselfishness and world service. 

The possibilities of the application of scientific 
method in national and political affairs are indicated 
by the success of those pieces of reconstruction work 
in post-War Europe which were based on an im¬ 
partial scientific analysis of the problem by relevant 
experts and linked up with the appropriate action. 
The Austrian and Hungarian reconstruction schemes 
and the Greek Settlement scheme are examples 
of a new technique in international affairs, and , 
demonstrate convincingly the function of the 
technical expert in linking up knowledge and power. 
The Dawes and Young Commissions are similar 
examples of this new method of applying the forces 
of science and expert skill and wisdom to problems 
declared insoluble by governments and hopelessly 
vitiated by human prejudice. That their solution 
was only temporary, and that the problem threatens 
to be sucked once more into the maelstrom of 
politics, merely indicates the imperative need for 
extending this same technique to national and 
international problems of disarmament, tariffs, 
reparations, and War debts, etc., which react on 
the issues involved. 

The application of scientific method to the 
unemployment problem and other industrial or 
economic difficulties has been further suggested 
not only in the Macmillan report, which, apart from 
its assertion that the task of capital development 
should be attempted in a much more systematic 
and far-sighted manner than hitherto, visualised 
a comprehensive rebuilding and replanning policy 
for our larger towns and industrial centres, the 
replanning and refitting of staple industries, and 
the electrification of railway systems, but also by 
the International Labour Office in its proposals for 
practical action on unemployment in Europe, which 
were recently submitted to the Commission of 
Inquiry for European Union. Without elaborating 
a definite scheme, the memorandum outlines such 
ideas as a definitely planned international road 
system to meet the present-day requirements of 
rapidly increasing motor traffic, and to provide 
connexions between the special roads for motor 
traffic which are at present being constructed 
everywhere independently in the most advance^ 
countries of Europe; the ©o-ordinationof regional 
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systems of navigable waterways ; the international 
distribution of electric power, and the concerted 
and uniform substitution on all European con¬ 
tinental railways of a suitable system of automatic 
coupling in place of the present screw couplings, 
which are annually responsible for many fatal 
accidents. 

Schemes of this type planned in advance as a 
definite programme would enable public works to 
be postponed from a boom period and carried out 
in a time of depression. They should thus be 
of direct value in reducing the incidence of un¬ 
employment as well as in encouraging the spirit of 
European co-operation on which the Macmillan 
report laid such stress. 

There is indeed much evidence of a widespread 
recognition that an era of conscious and deliberate 
management must succeed the present era of 
undirected natural evolution. Scientific workers 
themselves have urged support of leaders who 
would attempt to plan the reconstruction of the 
world on the basis of a definite five-year or similar 
plan. 

General Smuts s plea that the scientific expert 
and his report giving a just and impartial lead 
to governments should be regularly accepted 
just as judicial decisions are accepted, as a matter 
of oourse, is perhaps less visionary than when it was 
uttered, and the value of the mature, sober, im¬ 
partial spirit of science in the functioning of our 
national and international system may be the 
nearer recognition because of the present chaos. 
Sections of the community are disposed to accept 
the leadership of science, and to adopt a well 
thought out and comprehensive scheme of national 
and international reconstruction based upon an 
authoritative and scientific analysis of the whole 
situation* 

The participation of the scientific worker in 
this task of reconstruction on equal terms with 
representatives drawn from other sections of 
the community should at least enable us to 
relate administrative action to the full facts of 
the situation, shatter the influence of prejudice 
or seotional interests in determining national policy, 
and bring to an end those gigantic forms of national 
and communal waste which largely are the result 
of ignorance on the part of our administrators. 
AboVe all, it would ensure that human values and 
human factors, the neglect of which is responsible 
for so many of our present difficulties, receive full 
and sympathetic appraisement because as a result 
of study they are at last adequately 

^uleietckod. 
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Bibliographia Zoologica 

An Introduction to the Literature of Vertebrate 
Zoology : based chiefly on the Titles in the Blacker 
Library of Zoology, the Emma Shearer Wood 
Library of Ornithology , the Bibliotheca Osier iana, 
and other Libraries of McGill University , Montreal . 
Compiled and edited by Dr. Casey A. Wood. 
Pp. xix + 643. (London r Oxford University 
Press, 1931.) 63s. 

HE publication of this imposing volume 
suggests a consideration of the more im¬ 
portant resources already available. For the older 
literature, that is, up to 1776, we must still rely on 
Haller’s “Bibliotheca Anatomica”, which would 
be an enduring monument to the memory of that 
remarkable man even if it did not represent but 
a fraction of his stupendous labours. For the later 
work there is so far nothing to beat Carus and 
Engelmann and its continuation by Taschenberg, 
although the utility of the latter part is sadly dis¬ 
counted, if not destroyed, by the lack of the 
indexes, which latter, we are informed, are not to 
be printed—a lamentable decision on the part of 
the famous German publishing house responsible 
for the work. 

Of works on private libraries, Dryander’s 
catalogue of Sir Joseph Banks s collection is 
by far the most useful, and is worth its weight 
in gold. The most distinguished example of 
the catalogues of public institutions is that of 
the Natural History Museum at South Kensington 
—a library not rich in the older literature but con¬ 
taining almost everything else. This catalogue is 
a masterpiece of bibliographical research, as we 
had a right to expect from two such adepts as 
Bernard Woodward and Davies Sherbom. The 
format of the work under review has been based 
on the South Kensington example, and no better 
model could have been selected. The Royal 
Society’s catalogue arouses very mixed feelings* 
Whilst it would have been easy to have improved 
this work without materially increasing the cost 
of compilation, it is, nevertheless, indispensable 
to every student of the literature of science. 
The first three series con be obtained in the 
second-hand market at quite a reasonable cost, 
but the last series of seven volumes, bringing the 
work down to 1900, is published at more than £41 
—a price which rules out the private purchaser 
and, for that matter, most institutions* On what 
principles of business and equity this can be 
justified it is difficult to see, 1 

A work which catalogues any single private tw 
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public library, unless that library be an exception¬ 
ally large one, has always one defect and one merit. 
Its defect is that it is necessarily incomplete, but 
its merit is that, so far as it goes, it is reliable, since 
every entry has been written with the work to 
which it relates in front of the recorder. A com¬ 
pilation, on the other hand, is bound to repeat 
the errors and misprints of previous compilations. 
For example, it is generally found that the mistakes 
in Agassiz’ *■ Bibliographia Zoologiae ” are directly 
inherited from Boehmer. We must therefore be 
careful to distinguish between an original biblio¬ 
graphy and a second-hand compilation, since it 
is sound procedure to neglect the latter wherever 
possible. Dr. Casey Wood’s catalogue, however, 
is a worthy example of the former class of work, 
and convinces us that the library of the premier 
University of Canada, at all events so far as zoology 
is concerned, must be a remarkably fine one. It 
must not be forgotten, also, that it was to McGill 
University that the late Sir William Osier be¬ 
queathed his own magnificent collection of early 
medical and anatomical works, some of which figure 
in the present catalogue. 

Dr. Wood has divided his work into three sections. 
The first (146 pages) is a review of the literature 
of vertebrate zoology as represented in the McGill 
libraries up to the year 1930. The seoond (26 
pages) comprises three indexes, which enable the 
reader to traoe works published at specific dates, 
and those relating to particular geographical regions 
and to the larger zoological groups. The third 
section (469 pages) is the alphabetical list of titles. 
Seotions 1 and 2 serve as a very useful introduc¬ 
tion, and convert what would otherwise be a mere 
list into a serviceable guide. Here we find chapters 
dealing with the beginnings of zoological literature 
and with the medieval and modern periods. These 
chapters are brief but informative, and are to be 
regarded as skeleton outlines for the benefit of the 
inexperienced rather than as original contributions 
«to the history of zoology. The whole work is a 
valuable addition to the bibliographical resources 
of the working zoologist, and Dr. Casey Wood has 
earned our thanks for reducing so useful a cata¬ 
logue to the accessibility of print. 

Unhappily, with the single notable exception of 
Edinburgh, universities cannot afford the luxury 
of printing their library catalogues, but no one can 
doubt that, were they able to •do so, the gain 
to learning would be considerable. Of the great 
national libraries of France, England, and Germany, 
the publication of the French catalogue alone is 
7*«|^dly approaching completion, but the printing 
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of the English and German catalogues has only just 
begun, and at the present rate can scaroely be 
completed within fifty years. 

In glancing at Dr. Wood’s volume we noticed 
a number of slips, amongst which were the follow¬ 
ing ; P. 23—Rommel’s De Fcetibus (1680) is 
nothing more than a crude description of a case 
of abdominal pregnancy and has no embryological 
interest. P. 42—Haller’s connexion with the 
“ Historia Ranarum ” (1758) is purely nominal. 
This beautiful and important book was entirely 
the work of Roesel. The entry under Haller on 
p. 375 should be deleted, and that under Roesel 
on p. 541 retained. P. 43—Bonnet was not the 
discoverer of parthenogenesis in Aphid*, but 
Leeuwenhoeck in 1695. P. 104—Boussuet’s “ De 
Natura Aquatilium ” (1558) is a metrical version 
of Rondelet and not a supplement to it. On p. 541 
the French translation of Rondelet is wrongly 
stated to be “ probably of Boussuet’s edition 
It has no relation to Boussuet whatever, Also, 


why query the place of publication, when it is 
clearly given on the title-page ? Pp. 196-7— 
where the authors of anonymous works are known, 
they should be indicated. Thus the catalogue of the 
Ashmolean is by P. B. Duncan and the “ Memoir© 
instructif ” is by E. F. Turgot. On p. 604, what 
appears to be another copy of the latter work 
is catalogued under Turgot. P. 325—Dryander’s 
catalogue of Banks’s library is asserted to have 
“ passed through half a dozen editions ”, Only 
one edition of this work was published. What is 
evidently referred to is the “ Catalogus librorum 
qui desiderantur in bibliotheoa J. Banks ”— 
obviously another story. The entry under Banks 
on p. 220 is correct exoept that for 1798 read 1796. 
P. 430—the Dutch edition of Leeuwenhoeck is not 
a complete set of all his works, neither was he a 
physician. A number of his important contribu¬ 
tions to the Phil Trans . do not appear in the 
collected works, Dutch or Latin. P. 498—Oken's 
“ Allgemeine Naturgeschichte ” is interesting only 
as an example of the complete potboiler, but as a 
piece of zoological literature it is neither rare ner ; 
important. P. 520 —the work catalogued under 
Pitfeild is not by this author but only translated 
by him. Nor is it correct to say that this work is - 
not in the South Kensington catalogue, where it is 
to be found under “Paris”, and Pitfeild’s name, 
as usual, is incorrectly spelt. P. 589 —“ The Boofe 
of Nature ” does not inchlde SwammerdaSn’s works < 


on respiration and on the structure of the uteru^ ^ 
and does not therefore constitute his' Opera 

> ■ ■' ■ ^ 
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A Modern Domesday Book 

The Victoria History of the County of Kent . Edited 
by William Page. Vol. 3. Pp xv + 452 + 37 
plates. (London: The St. Catherine Press, 
1932.) 63*. 

ITH the issue of the third volume, the general 
aection of “ The Victoria History of the 
County of Kent ” is brought to a close ; the remain¬ 
ing volumes, comprising the topography of the 
county, will deal with the history and topography 
of the individual parishes* 

When a county has so much that is of moment 
to the archceologist and the historian, it may seem 
profitless to compare one volume with another. 
Each has its special attraction for different classes 
of reader. Here undoubtedly the most considerable 
contribution is the acoount of the Roman remains, 
which include the site of Richborough, of the first 
importance for the final phase of the Roman 
occupation. This has been completed by Dr. R. E. 
Mortimer Wheeler, partly from material which had 
been brought together by the late Prof. Haverfield 
and Miss Marjorie Taylor. Romano-British Kent, as 
a main line of communication with the Continent, 
is of exceptional interest. Dr. Wheeler’s article 
in its combination of description and historical 
reconstruction is a model for the treatment of 
archaeological material in a work on this scale and 
of this character. The somewhat disappointing 
material afforded by the Domesday survey, with 
which Prof. N. Nielson and the Rev. F. W. Ragg 
deal, is more than counterbalanced by the interest¬ 
ing “ Domesday Monachorum ”, again the work of 
Prof. Nielson. Both Miss Maud Simkins, in her sur¬ 
vey of the political history, and Dr. Gilbert Slater, 
on the social and economic conditions, handle their 
material with a due appreciation of its relation to 
the character and purpose of the whole work as 
a county record. In an informative account of 
the industries, Miss Ethel M. Hewett has included 
a history of the coal mining project which takes a 
hopeful view of its future prospects. 

It may not be out of plaoe to recall that the first 
volume of “ The Victoria History of the County of 
Kent ”, which dealt mainly with natural history and 
archaeology, appeared so long ago as 1908, while the 
second volume, of which the principal topic was 
ecclesiastical history, appeared in 1926* The long 
interval which has elapsed since the publication of 
the first voluble is to be deplored ; but it was in¬ 
evitable in the unforeseen conditions which arose. 

The a Victoria History of the Counties of Eng¬ 
land” was begun in 1899 under the general editor- 
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ship of Sir Laurence Gomme and Mr. k. A. 
Doubleday and since 1902 has been in charge of 
Mr. William Page. It was dedicated to Queen 
Victoria, who commanded that it should bear her 
name, and it has been continued as a memorial of 
her. It was planned on a grand scale as a national 
historical survey which would be of permanent 
interest and value. It includes not only natural 
features, flora and fauna, antiquities, a new transla¬ 
tion of Domesday Book, and political, social, and 
economic history, but also in each county, under 
the final section of topography, there is a detailed 
description and history of each parish, with an 
account of the land and it,R owners from the Con¬ 
quest, or before, downwards. This section has 
entailed a research in manorial and family histories 
and records, in which no effort has been spared to 
secure that it should be exhaustive. This alone will 
make of the Victoria Histories a treasure-house of 
facts of much more than local significance. It is, 
however, no exaggeration to say that from any 
point of view the “ Victoria History of the Counties 
of England ” is a work of national importance. 

When publication was interrupted at the out¬ 
break of war in 1914, 71 volumes had been issued, 
and a large amount of material for future volumes 
had been prepared. That an undertaking of this 
magnitude and character should have been carried 
so far without assistance from outside reflects the 
greatest credit on editor, staff, contributors, and 
publisher. The increased cost of production after 
the War precluded the continuation of the work 
until the generous assistance of Viscount Hamble- 
den onabled publication to be resumed in 1927. 
Unfortunately, this assistance is no longer available, 
and until support is obtained from other sources 
it will not be possible to carry on the preparation 
and issue of further volumes. 

In view of what has been said as to the character 
of the work and the field it covers, it is abundantly 
evident that its continuation does not fall short 
of being a matter of national concern. Even if 
in present conditions help from the national ex¬ 
chequer is out of the question, the counties directly 
concerned might well assist, especially where 
attempts are being made to arouse interest in local 
history as part of the ourrioulum of the county 
schools. Perhaps this, too, may seem to take too 
optimistic a view. In that event, the work is such 
as should present a strong appeal to any one of 
our universities. Not only would a university 
which assumed responsibility for the Victoria 
County Histories, issuing the volumes through its 
university press, confer a lasting benefit on aoadetnio 
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studies in several branches of history and science, 
but it would also provide an exceptionally favour- 
able field for its research workers in the collection 
and preparation for publication of material under 
the supervision of those departments of the univer¬ 
sity whose subjects come within the scope of the 
" History Too much time, thought, and money 
have been expended on the work so far as it has 
gone for it to be allowed to come to premature end 
without some strenuous effort to secure its success¬ 
ful completion. Even if it be too much to expect 
in these difficult days that sufficient support for 
the completion of the work will be forthcoming, 
it is greatly to be hoped that steps will be taken 
to preserve for research purposes the vast amount 
of material which has been collected from original 
sources for various volumes of the u History” yet 
unpublished. 


The Future of China 

The Capital Question of China. By Lionel Curtis. 

Pp. xix + 322. (London: Macmillan and Co., 

Ltd., 1932.) 10*. fid. net. 

R. LIONEL CURTIS has done a public 
service in writing this book. It treats of 
the plight of at least a fifth of the human race, to 
whose condition our past actions have demonstrably 
contributed. It traces the effects of a leaven of 
modern scientific thought, working in a society 
not socially or politically organised to receive it. 
It gives a short but adequate survey of the ante¬ 
cedents, and makes a few tentative suggestions for 
ameliorative action. Here, no doubt, the reader 
will feel the need of further guidance ; but, as Mr. 
Curtis insists again and again, the first essential is 
that we in the West, and especially the British and 
American peoples, should take an increasing in¬ 
terest in the matter and inform ourselves as to the 
state of affairs. 

This purpose the book admirably fulfils, and, as 
our more immediate concerns in the West become 
less harassing, we shall be able to turn with a 
calmer and more united mind to the even larger 
problems which the future of China unfolds. But 
every one should read the book without delay, if 
only to revive his memory of recent events and 
put them in the right setting of world-history at 
the most crucial meeting point of East and West. 
Three lines of contact have persisted since the 
middle ages and have been much extended in 
modern times : trade, which has led to the foreign 
concessions and ‘ unequal treaties 1 ; religion, 
which has been steadily and heroically promoted by 
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Christians of all sects, with good humanitarian re¬ 
sults, but without increasing the political stability 
of the country ; science, which in recent years has 
been eagerly studied by the £lite of the younger 
generation, and is the strongest revolutionary force. 
All this has gone on without the political training 
which Rome afforded in the ancient world and 
England has given to India and other parts of the 
modern world. 

Mr. Curtis deals briefly but fairly with the Man¬ 
churian question and the claims and recent actions 
of Japan. He stands firmly for the essential unity 
of China, and holds that Japan will live to regret 
her ‘ gunboat * policy. The two definite suggestions 
which he makes for British policy are: that we 
should set up our legation in close contact with 
the Chinese government, the place being somewhere 
in the Yangtze valley; secondly, that we should 
send out some one of full diplomatic standing and 
the highest personal qualifications to advise and 
co-operate with the Chinese central authorities. 
Cromer and Milner suggest to him the desirable 
type among English administrators ; Dwight Mor¬ 
row, whose work in Mexico had no proconsular 
touch, seems a nearer analogy. But the problems 
of Mexico are child’s play in comparison ; China 
is an ancient world thrown into chaos. 

F. S. Marvin. 


Short Reviews 

WiUvaiersrand Mining Practice. By Prof. G. A. 
Watermeyer and S. N. Hoffenberg. (Published 
by the Transvaal Chamber of Mines, Gold 
Producers’Committee.) Pp. xxxii +895. (Johan¬ 
nesburg : Hortors, Ltd., 1932.) 45*. 

The Mines of the Witwatersrand have produced 
gold worth more than £1080 millions sterling, and 
their annual output is half the annual world pro¬ 
duction of gold. The underground practice of so 
important a field, which contains some of the 
deepest mines of the world, is of interest to all 
mining engineers, especially as within the last 
decade great advances have been made in under¬ 
ground working methods, as a result of exhaustive 
research by the mining groups. 

This volume contains up-to-date descriptions of 
all branches of Rand underground practice. The 
aim of the authors has been to provide a work 
which would serve both as a reference book to the 
mining engineer and a textbook for the student. 
The first objective has been achieved, for the 
abundant technical data, the clear illustrations, and 
good index make the volume of great service to 
those wishing to keep abreast of modern under¬ 
ground practice on the Rahd, without the in¬ 
convenience of consulting the transactions of a 
number of different technical societies. In order 
to serve as a textbook of mining with special 
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reference to Witwatersrand practice, many of the 
chapters have been provided with introductory 
matter to treat each subject in a connected manner, 
It is difficult to combine the amount of detail 
desirable for a handbook of reference with the 
breadth of treatment needed for a textbook. From 
the point of view of a textbook, the chapters on 
underground methods of working could have been 
improved by a broader review of the methods 
described. T. P. 

Merchant Venturers in Bronze . By H. Peake and 

H. J. Fleure. (The Corridors of Time, 7.) Pp. 

viii + 168. (Oxford : Clarendon Press ; London : 

Oxford University Press, 1931.) 5s. net. 

In “ Merchant Venturers in Bronze ” the authors 
of “ The Corridors of Time ” have now come to the 
early and middle bronze age. At the beginning of 
this period, somewhere about 1900 B.O., the fall of 
Hissarlik, as they interpret the evidence, caused a 
dislocation of the trading activities radiating from 
the Troad, but by no means interrupted the spread 
of a knowledge of bronze. The argument for the 
localised development of culture already put for¬ 
ward, in the case of outlying areas visited for the 
supply of metal, is here carried further in its appli¬ 
cation to western Europe. 

The period covered, which extends over the 
greater part of the second millennium, is one of 
special interest, as it comprises not only the exten¬ 
sion of the use of bronze in central Europe—of 
which the account given here may, perhaps, appear 
to make light of difficulties, though with some 
success—but it also embraces the great racial move¬ 
ments of the Aryans into India, the Kassites into 
Mesopotamia, and the Hyksos into Egypt. It has 
also to deal with the foundation of the Mycenaean 
civilisation and with the numerous problems to 
which the origin and early development of that 
civilisation gives rise, such as, for example, the 
chronological and cultural relation of the tholos 
tomb and the shaft-graves of Mycenae, a problem 
for which an ingenious solution is suggested. The 
period is a maze of difficulties ; and if the size of 
the volume precludes very detailed treatment, it 
does at least serve as a guide along the darker 
stages of the way. 

Engineering Mechanics . By Prof. F. L. Brown. 

Pp. xi + 477. (New York: John Wiley and Sons, 

Inc. ; London : Chapman and Hall, Ltd., 1931.) 

20s. net. 

The book is written from the point of view of the 
engineering student, and the applications of the 
principles of mechanics are treated conformably 
with engineering practice. Thus the examples 
are drawn from roof trusses, bridge girders, jour¬ 
nal bearings, pump impellers, automobile engines, 
and the like. Applications in other directions are 
ignored as inappropriate. The subject matter is 
clearly expounded, with many well-executed dia¬ 
grams which should render the text easy to assimil¬ 
ate, The usual ground is covered in two parts, 
the first dealing with statics and the second with 
kinematics and kinetics. The author makes a 
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point of omitting any reference to the term * mass ’ 
in the development of the last-named subject until 
after he has restated and explained Newton’s Laws 
of Motion independently of it. Indeed, he avoids 
the use of the word throughout, urging that it is 
not essential to the elucidation of problems which 
particularly concern the engineer. Appended to 
each section of explanatory text is a selection of 
^illustrative examples, with solutions or answers. 
With its modern instances, the book is thoroughly 
up to date, and should prove useful to the engineer¬ 
ing student. - B. C. 

A Practical Manual of Lac Cultivation. By P. M. 
Glover. Pp, iv + 81 + 16 plates. (Nankum, 
Ranchi : The Indian Lac Association for 
Research, 1931.) n.p. 

In view of the importance of the lac industry to 
the Indian Empire, it is obviously desirable that 
the best practical information should be readily 
accessible to all who seek it. Mr. P. M. Glover, 
entomologist to the Indian Lac Research Institute 
at Ranchi, has produced an up-to-date guide to 
the subject, embodying the results of recent in¬ 
vestigation carried out under the auspices of the 
Lac Research Institute, which will doubtlessly be 
welcomed by all the more progressive growers. 
The yield of the lac crop responds enormously 
to judicious inoculation and skilful cultivation, 
coupled with proper pruning of the host trees. 
Unfortunately, the lac insect itself has numerous 
enemies, and some of the most destructive are other 
insects of several kinds. The counteraction of the 
activities of such enemies is one of the most urgent 
problems that have to be faced, since they are 
responsible for the destruction of about sixty per 
cent of the crop produced in each year. These and 
other aspects of lac cultivation are discussed by 
Mr. Glover in his very practical guide to the subject, 

Check-List of Birds of the World . By James Lee 
Peters. Vol. 1. Pp. xviii + 345. (Cambridge, 
Mass. : Harvard University Press ; London : 
Oxford University Press, 1931.) 17s. 6d. net. 

A single work giving a complete list of the birds 
of the world had not been published for more than 
thirty years, during which time very many new 
forms had been described and much revision had 
been made in classification and nomenclature. The 
list which Mr. Peters, of the Harvard Museum of 
Comparative Zoology, is compiling, and of which 
this is the first of ten volumes, will therefore be 
an invaluable work of reference for ornithologists 
if the remainder of the task can be accomplished 
without too great delay. The information given is 
restricted to the names of the genera, species, and 
sub-species, the authorities for these, abbreviated 
synonymies, and summaries of the distribution of 
each form. On many controversial points of nomen¬ 
clature and validity the author has necessarily had 
to follow his own judgment, but apart from differ¬ 
ences of opinion in this regard, there is likely to be 
little criticism of the way in which he has begun his 
great labour. The arrangement and the typography 
are admirably clear. 
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The Total Solar Eclipse of Aug. 31, 1932 

By Prof. F. J. M. Stratton 


T HE belt of totality of the solar eclipse of Aug. 

31, 1932, starts north of Siberia, and, after 
passing within about 300 miles of the north pole, 
crosses Canada and New England, and ends in* 
the middle of the Atlantic Ocean. In Canada the 
track runs from the southern end of Hudson Bay 
south-east across Quebec, the central line crossing 
the St. Lawrence River at Yamachiche, where there 
is a Marconi wireless station (Fig. 1). The south¬ 
westerly boundary of the belt of totality passes 



Fio. 1.—Truck In Canada and New JEniiland of the total solar 
eclipse of Aug. 31, 1932. 

through Montreal, and reaches the Atlantic coast 
between Salem and Gloucester; Boston is outside 
the belt, Cape Cod within it; the north-eastern 
boundary reaches the coast close to Boothbay in 
Maine. 

Observations of the weather conditions between 
Aug. 16 and Sept. 14 at the hours of the eclipse 
have been made for a number of years at more 
than a hundred stations. Prof. F. Slocum, follow¬ 
ing Prof. D. Todd, has organised this work for 
the past five years and discussed the results (see 
Nature, May 3, 1930, p. 673). There is no 
very marked difference between conditions in 
different sections of the track, and everything 
. points to equal chances at any station that may 
be selected. 
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No details are available of the plans of the various 
American eclipse parties which will be distributed 
through Vermont, New Hampshire, and Maine, but 
it is understood that Prof. S. A. Mitchell, of the 
Leander McCormick Observatory, will be stationed 
at Magog in southern Quebec. Three British ex¬ 
peditions are being sent to Canada under the aus¬ 
pices of the Joint Permanent Eclipse Committee of 
the Royal Society and the Royal Astronomical 
Society. Dr. J. Jackson and Mr. C. R. Davidson, 
from the Royal Observatory, Greenwich, will join 
Prof. Meldrum Stewart, of the Dominion Observa¬ 
tory, Ottawa, at Parent, a station on the Canadian 
National Railway north of the St. Lawrence River ; 
Prof. H. Dingle, of the Imperial College of Science, 
will work at the Macdonald Physics Laboratory of 
McGill University in Montreal, on the edge of the 
eclipse belt; Prof. F. J. M. Stratton, Dr. R. 0. 
Redman, and Mr. C. P. Butler, of the Solar Physics 
Observatory, Cambridge, with Prof. J. A. Carroll, 
of the University of Aberdeen, will be stationed at 
Magog in southern Quebec. They will be joined 
by Dr. J. S. Foster and Miss Douglass (and pos¬ 
sibly several others) from McGill University, Prof. 
G. H. Henderson, of Dalhousie University, Dr. 
C. S. Beals, of the Victoria Observatory, and by 
several of those who are making the preliminary 
tour of Canadian and American observatories, 
organised by the assistant secretary of the Royal 
Astronomical Society; among others, the master 
of Caius, Dr. F. W. Aston, Dr. W. Hall, Dr. 
Haughton, Dr. H. Knox-Shaw, Dr. W. J. S. Lockyer, 
Dr. W. H. Steavenson, and Mr. A. D. Thackeray 
are expected to join the Cambridge party, and to 
help in the observations of the eclipse. 

The programmes of the three British expeditions 
are as follows ; 

(1) The Greenwich expedition will take photo¬ 
graphs of the corona with the 6-inch lens of 45 ft. 
focal length lent by Mr. Worthington for use at 
the eclipse at Alor Star in 1929. Objective prism 
spectra of the chromosphere and of the corona will 
be secured with a telescope of 7 in. aperture and 
21 ft. focal length, with a 45° prism plaoed be¬ 
fore the object-glass. The range of spectrum on a 
curved film will be from A3800 to A6800. A fourth 
attempt will be made — the previous attempts 
having been frustrated by bad weather conditions 
—to obtain a comparison of the intensities of the H 
and K lines with those of the Ca+ triplet at A8600 
at different heights in the chromosphere. The re¬ 
maining instrument is to be a grating slit spectro¬ 
graph , which will be used for a study of the speotrum 
of the chromosphere and corona from A4500 to 
A9000—the dispersion will be 17 A. to the mm. All 
the four instruments will be fed with beams from 
ooelostats. 

(2) Prof. Dingle’s objects at this eclipse are to 
study the bright line spectrum at the cusp with 
high dispersion, and the Fraunhofer speotrum at 
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the limb just before and just after totality. Prof. 
H. F. Newall and Prof. A. Fowler, from observa¬ 
tions made in England at the eolipse of April 1912, 
showed what interesting results might be expected 
from observations of a nearly total eclipse or from 
observations at the edge of the belt of totality, con¬ 
firming suggestions made by Mr. Evershedin 1903. 
Hitherto bad weather has frustrated all attempts 
to carry out such investigations, while the interest 
of the problem has only been increased by the study 
of spectral changes in wave-length at the sun's 
limb. Prof. Dingle is using a Littrow spectrograph 
with two 60° prisms backed by a plane Rowland 
grating (used in the first order), working with a 
4 in. lens of 16 ft. focal length. The region of the 
spectrum to be examined will be AA4200-4400, with 
an average dispersion of 0*6 A. per mm. The limb 
will be studied for about five minutes each side of 
totality, and the cusp for about half an hour before¬ 
hand and half an hour afterwards. 

(3) The programme of the Cambridge expedition 
will be mainly a repetition of investigations pre¬ 
vented by clouds at the eclipses of 1927, 3 929, 
in Norway, Siam, and Kedah. The polarisation of 
the corona will be studied by a double tube camera 
of 54 in. focal length, with a large nicol prism 
placed in front of one tube. The dependence of 
the polarisation on wave-length will be examined 
by a double-image one-prism spectrograph fed by 
an image-forming lens of 2 ft. focal length. The 
Hills quartz Bpectrograph will be used for a study 
of the ultra-violet spectrum of the chromosphere, 
with especial reference to the intensities at varying 
solar levels of the lines of the Balmer series and of 
the continuous spectrum at the head of the series. 
In the case of the corona, the chief study with this 
instrument will be the distribution of the radiation 
of the continuous spectrum. The results obtained 
with thiB spectrograph will be checked by a spec¬ 
trum of different dispersion obtained from a 6 in. 
concave Rowland grating, used in the stigmatic 


position with a reflecting collimator. Thef range 
of spectrum to be covered will be AA3200-4600. 

Tne continuous spectrum of the outer corona 
will be studied with a 19-inch Common mirror of 
50 in. focal length and a one-prism speotrograph 
with Aldis collimator and camera lenses of aper- 
turo 4 in. working at //3. An objective interfero¬ 
meter will be used to study the wave-length of the 
green coronal line and movements in the coronal 
gases, in particular the rotation of the corona. 
The latter problem will also be attacked with the 
4-prism spectrograph mounted on a polar-heliostat 
and used for that purpose by Prof. Newall in 
Sumatra in 1901. 

A moving plate objective grating spectrograph 
with a slit in the focal plane radial to the sun’s limb 
will be used for speetrophotometric study of the 
flash spectrum at different levels over the range 
AA4100-4700. The grating will be a 6 in. plane 
grating fed by a Cooke photo visual lens of 6 in. 
aperture and 20 ft. focal length. A second ob¬ 
jective grating will, it is hoped, be used for plates 
stained with xenoeyanin and sensitive over the 
range ^A8600-10600, while a slit grating spectro¬ 
graph will be used with plates stained with meBo- 
oyanin for the region centred at A8600. The 
various instruments are being fed with beams from 
two ccelostats and Sir Francis McClean’s 21-in. 
siderostat. The Hills siderostat will be used by 
the observers from McGill University for a grating 
speotrograph of high light-gathering power. 

Finally, the 8 in. ccelostat of the Royal Irish 
Academy will feed the 4 in. lens of 19 ft. focal 
length lent by the same body, to secure direct 
photographs of the corona, and the 4 in. direct- 
vision prism of the Royal Observatory, Edinburgh, 
will be placed in front of the lens at the beginning 
and end of totality for objective-prism spectra of 
the flash, whilo Dr. Lockyer will take direct photo¬ 
graphs of the corona with a camera lens of 4 in. 
aperture and 28 in. focal length. 


The Lucasian Professors at Cambridge 


HPHE Lucasian professorship of mathematics at 
J- the University of Cambridge, from which 
Sir Joseph Larmor retires at the end of September 
after holding it with distinction since 1903, is the 
third oldest chair of mathematics in Great Britain. 
The chair of geometry at Gresham College, London, 
was founded in 1596, the Savilian professorship of 
geometry at Oxford dates from 1619, while the 
Lucasian chair was founded in 1663, the same year 
in which the Royal Society received its second 
charter. It was founded through a bequest by 
Henry Lucas, who had studied at St. John’s College, 
Cambridge, and after having served as secretary 
to the Earl of Holland, chancellor of the Uni¬ 
versity, was elected to represent the University in 
Parliament. In his will he directed his executors to 
purchase land to the value of £100 a year to provide 
for the stipend of a professor of mathematics. 
Luoas died in London on July 22, 1663, and that 
same year the deeply learned and much travelled 
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Rev. Isaac Barrow (1630-1677), already professor 
of Greek and Gresham professor of geometry, and 
afterwards master of Trinity, was elected first 
Lucasian professor. 

Barrow took his duties seriously from the first, 
and immediately after his appointment,“ the better 
to secure the End of so noble and useful a Founda¬ 
tion, he took Care that himself and his Successors 
should be obliged to leave, yearly, to the Univer¬ 
sity ten written lectures ”. His opening oration 
was delivered on March 14, 1664, and the lectures 
be gave during the next five years formed the sub¬ 
stance of his “Lectiones Opticas et Geometric® ”, 
1669, and his “ Lectiones Mathematic® ”, published 
six years after his death. But divinity had stronger 
claims for Barrow than even mathematics, and 
having already seen and acknowledged the superior 
abilities of his pupil Newton, in 1669 he resigned 
in his favour. 

Newton was twenty-seven years of age when 
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ho became Lucasian professor, and he held the 
chair for thirty-four years, until in 1703 he became 
president of the Royal Society. It is unnecessary 
to say that it was during his years at Cambridge 
that all his greatest discoveries were made and his 
greatest works published. Some of his discoveries 
were first made known through his lectures. 
“During his tenure of the professorship”, says 
Ball, “ it was Newton’s practice to lecture publicly 
once a week, for from half an hour to an hour at a 
time, in one term of each year, probably dictating 
his lectures as rapidly as they could be taken 
down. * . . tie never repeated a course, which 
usually consisted of nine or ten lectures. . . . 
The manuscripts of his lectures for seventeen 
out of the first eighteen years of his tenure are 
extant.” 

Newton was elected Parliamentary representa¬ 
tive for the University of Cambridge in 1(588, and 
after that lectured but little. In 1699 he made 
Whiston his deputy, and four years later Whiston 
was appointed to the chair. 

With Newton’s resignation and his removal 
to London, mathematical studies in Cambridge 
suffered a loss which the University felt for very 
many years. “ Newton’s burst of illumination ”, 
wrote the late Prof. H. H. Turner, “ was followed 
by a dark century in Cambridge mathematics which 
is painful to contemplate.” Yet in spite of this, 
the chair on which Newton had shed so much lustre 
continued to he held by men who at least had a 
deep reverence for his character and his work, and 
each of whom in his turn did something to advance 
the progress of science. 

William Whiston (1667-1752), the first of the 
five occupants of the Lucasian chair during the 
eighteenth century, had graduated at Clare Hall 
and at the time of Ins appointment was rector 
of Lowestoft. Something of his activities can be 
gleaned from his own whimsical memoirs. As 
Lucasian professor he was instrumental in getting 
Roger Cotes (1682-1716) made the first Plmnian 
professor of astronomy, declaring that in mathe¬ 
matics he “ was but a child to Mr. Cotes ”, and in 
1707 with Cotes he began a course of philosophical 
experiments. But Whiston’s period of office was 
cut short through his religious views being held 
obnoxious by the authorities, and on Oct. 30,1710, 
he was expelled from the University. The loss of 
£100 a year was, no doubt, felt severely, but thanks 
to Addison and Steele he was able to give astro¬ 
nomical lectures “ at Mr. Button’s Coffee house, 
near Co vent Garden, to the agreeable entertainment 
of a good number of curious persons and the pro¬ 
curing me and my family some comfortable support 
under my banishment ”. 

The choice of a successor to Whiston fell on 
Nicolas Saunderson (1682-1739), who through small¬ 
pox had been blind from the age of one, but who 
was described by one of his students as “ a pro¬ 
fessor who had not the use of his own eyes, but 
taught others to use theirs ”. He was one of the 
earliest exponents of the Newtonian philosophy 
and, it is said, spent seven or eight hours a day in 
teaching. His “ Elements of Algebra ”, compiled 

No. 3273, Vol. 130] 


during the last six years of his life, has been referred 
to as “ a model pf careful exposition John Col¬ 
son (1680-1760), who succeeded Saunderson, was 
already fifty-nine when appointed to the chair; 
he had had as a competitor Demoivre, the intim¬ 
ate of Newton, who, however, was seventy - two, 
“ almost as much fit for his coffin ; he was a mere 
skeleton, nothing but skin and bone In 1736, 
Colson had published a work on fluxions, and 
during the twenty-one years he held the Lucasian 
professorship he translated Nollet’s work on ex¬ 
perimental philosophy and Maria Gaetana Agnesi’s 
“ Istituzioni analitiche”, but, said Cole, the Cam¬ 
bridge antiquarian, “the University was much 
disappointed in its expectations of a professor that 
was to give credit to it by his lectures 

When Colson died in 1760 at the age of eighty 
years, the example of Barrow and Newton was no 
longer followed, and neither Edward Waring (1734- 
1798) nor Isaac Milner (1751-1820), his successors, 
gave lectures or enriched the University with their 
writings. Waring was only twenty-five years of age 
when given the Lucasian chair. Afterwards he 
qualified in medicine and obtained a seat on the 
Board of Longitude, but his European fame was 
due to his “Miscellanea Analytica ” and his con¬ 
tributions to the Philosophical Transactions of the 
Royal Society, for which in 1784 he was awarded 
the Copley Medal. Milner was both man of science 
and a divine, and became president of Queens’ 
College, Cambridge, and Dean of Carlisle. Born in 
1751, he was senior wrangler and Smith’s prizeman 
in 1774, studied chemistry under Watson, and in 
1783 became the first Jacksonian professor of 
natural philosophy. Resigning this post in 1792, 
“ henceforth ”, it is said, “ he gave up science in 
general except as an amusement ”. He had written 
works on motion, equations, the precession of the 
equinoxes, and natural philosophy, but after being 
appointed to the Lucasian chair on Waring’s death 
in 1798, he contented himself with carrying out 
the minor duties of the post without doing any 
teaching. 

It was while Milner held the chair that the writ¬ 
ings and methods of the continental mathema¬ 
ticians began to be studied seriously at Cambridge, 
and with this came the reformation of mathematical 
studies not only in the University but also in the 
whole country. Foremost among the reformers 
was Robert Woodhouse (1773-1827), fellow of Caius 
College, who in 1803 published his “Principles 
of Analytical Calculations ”, and was chosen as 
Milner’s successor in 1820. He held the chair for 
only two years, and within the next few years the 
chair was held by three different incumbents. 
From 1822 to 1826 it was ocoupied by Thomas 
Turton (1780-1864), a senior wrangler, who became 
professor of divinity, Bishop of Ely, and Dean 
of Westminster; during 1826-28 it was held 
by George Biddell Airy (1801-92), who vacated 
it to become Plumian professor of astronomy, a 
post he held until he was made Astronomer Royal; 
and in 1828 it was given to Charles Babbage 
(1792-1871). 

With Herschel and Peacock, Babbage in 1813 




July 23, 1932J 


NATURE 


119 


had founded the Analytical Society at Cambridge, 
and in 1810 had translated Lacroix’s “ Traitc 
61($mentaire du calcul differentiel et du calcul 
integral ”, thus ably furthering the movement 
begun by Wood house. It was the combined efforts 
of these four which paved the way for what has 
been called “ the golden age of mathematics and 
physics at Cambridge”. But, by 1828, Babbage was 
too deeply engrossed in his calculating machine to 
devote much time to the duties of a professor, and 
though he was sensible of the honour conferred 
upon him, 'the only honour”, he wrote, “I ever 
received in my own country ”, he contented himself 
with performing his duties as an examiner. As 
such he exerted considerable influence, and among 
the winners of Smith’s prize examined by him was 
William Cavendish, afterwards Duke of Devon* 
shire, chancellor of the University, and the founder 
of the Cavendish Laboratory. 


Babbage held office for eleven years, vrf en he 
was succeeded by Dr. Joshua King (1798-1857), 
who from 1832 until 1857 was president of Queens’ 
College. By this time the new school of Cambridge 
mathematicians included many who were destined 
to become famous, and during the ten years Dr. 
King held the Lucasian chair, among the names of 
the senior wranglers and Smith’s prize-winners were 
those of Ellis, Cayley, Adams, Todhunter, Kelvin, 
and Stokes, the last of whom in 1849, at the age of 
thirty, was chosen to succeed Dr. King. On the 
work of Sir George Gabriel Stokes (1819-1903), the 
immediate predecessor of Sir Joseph Larmor, it is 
unnecessary to dwell. During the fifty-four years 
of his tenure of the chair, he re-established the 
fame of the office once held by Barrow and Newton, 
and on the occasion of his scientific jubilee be was 
hailed as *‘the Newton of the nineteenth 
century *\ 


Centenary of The British Medical Association * 


f|^HE British Medical Association, which is cele- 
A bra ting the centenary of its foundation at its 
annual meetings in London on duly 21-29, is fortun¬ 
ate in having secured a chronicler worthy of the 
occasion in the person of Mr. Muirhead Little, who 
is not only a distinguished orthopedic surgeon but 
is also a well-known and accomplished writer on 
medical history. His work contains a very full and 
well-written description of the history of the British 
Medical Association and its multifarious activities 
during the last hundred years, together with an 
account of the leading personalities connected there¬ 
with. 

Mr. Muirhead Little begins with a sketch of the 
medical profession in 1832, a year memorable not 
only for the foundation of the Provincial Medical 
and Hurgical Association, as the British Modical 
Association was first called, but also for the first 
epidemic of Asiatic cholera in England, the Anatomy 
Act, and the First Reform Bill. In the absence of 
statistical information, the scienoes of epidemiology 
and public health did not then exist, and indeed, 
until the passing of the Registration Act in 1836, 
there were no national statistics to justify any trust¬ 
worthy conclusions. The profession as a whole was 
not organised, for there was no hard and fast line 
between the qualified and unqualified practitioner, 
and it was not until the Medical Act of 1858, which 
Was almost entirely the work of the Association, 
that the great body of practitioners first received 
official recognition of their existence, and their 
importance to the State was acknowledged. The 
average medical practitioner in 1832 was a man of 
little culture or education, and there seems to have 
been ample justification for the unattractive pic¬ 
ture of the contemporary medical student drawn 
by Dickens in “ The Pickwick Papers ” and by 
Thackeray in “ Pendennis 

Dr. Charles Hastings, on the other hand, the 


. 'JFtatcwy of the British Modicnl Association, 1832-193 
Bp. vifl+342+29 plate* 
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founder of the Association, who was knighted in 
1850, was a man of considerable abilities, some 
originality of mind, and great industry. At the 
early age of thirty-four years, he became the leading 
physician in Worcester, as well as being an emin¬ 
ent naturalist. In 1828 he founded the Midland 
Medical and Surgical Reporter and Topographical 
and Statistical Journal , which came to an end in 
1832, being succeeded in 1840 by the Provincial 
Medical and Surgical Journal , the organ of the 
Association, which during the period 1832-40 had 
published only an annual volume of Transaction *. 
It was not until 1856 that the Association, which 
had hitherto been known as the Provincial Medical 
and Surgical Association, received its present name, 
while its organ, which had been renamed the 
Association Medical Journal in 1853, was given its 
present title of the British Medical Journal at the 
beginning of 1857. 

The scientific work of the Association, of which 
Mr. Muirhead Little gives a very full description, 
has formed an important part of its activities since 
its foundation. This work includes the discussion of 
scientific topics distributed over fourteen to twenty 
sections at its annual meetings; the dissemina¬ 
tion of information in the British Medical Journal 
and the special journals, the Archives of Disease in 
Childhood and the Journal of Neurology and Psycho¬ 
pathology ; the appointment from time to time of 
special committees to consider particular aspects 
of medical science; the arrangement of collective 
investigations throughout the profession; the award 
of scholarships, grants, and prizes; and the organisa¬ 
tion of lectures, both among members of the pro¬ 
fession and the lay public. Moreover, the local 
units, of which there are several hundreds, devote 
a great part of their energy to the consideration of 
scientific questions. 

The work carried out by special scientific com¬ 
mittees of the Association during the last fifty years 
includes reports on chloroform, the action of various 
drugs, the prevention of ophthalmia neonatorum, 
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the early recognition of uterine cancer, the treat¬ 
ment of fractures, the question of rheumatic heart 
disease in childhood, maternity and child welfare 
work, tests for drunkenness, the causation of puer¬ 
peral morbidity and mortality, psychoanalysis and 
mental deficiency. The subjects chosen for collec¬ 
tive investigation have t>oen chloroform, pneu¬ 
monia, chorea, rheumatism, diphtheria, puerperal 
fever, the incidence of cancer and the history of 
its after-treatment. 

As regards the work of the local units, it is note¬ 
worthy that whereas previously the formulation of 
a memco-political policy occupied most of their 
attention, of recent years they have devoted most 
of their energies to the consideration of scientific 
and clinical matters. 

An important part in the scientific work of the 
Association is played by the library originally 
started by Mr. Ernest Hart, a former editor of the 
British Medical Journal , who made a nucleus col¬ 
lection of books from those sent him for review. 
Until fourteen years ago the library was available 
only for reference purposes, but since 1918 members 
have been allowed to oorrow books and periodicals. 

Although the account of the work of tne Associa¬ 
tion in relation to medical reform, contract practice, 
and national health insurance may appear some¬ 
what wearisome to the profane and even to some 
members of the profession not engaged in general 
practice, it should be borne in mind that it was 
mainly by the agency of the Association that not 
only the status and dignity of the profession in 


Great Britain were established, but also the interests 
of the general public were safeguarded. 

Among other matters with which Mr. Muirhead 
Little deals are the work done by the Association on 
behalf of its members in the Services; its organisa¬ 
tion of the profession in the War of 1914-18; its 
campaign against quackery, in which the publica¬ 
tion of “ Secret Remedies ” and “ More Secret 
Remedies ” with their analyses of expensive but 
worthless nostrums was an important event; 
schemes of medical benevolence, and medical ethics. 
Short biographical sketches are included of some 
of those who devoted their energies to the growth 
and welfare of the Association, among the most 
notable being the two eminent surgeons, Sir Victor 
Horsley and Mr. Edmund Owen; the last two 
editors of the British Medical Journal , Mr. Ernest 
Hart and Sir Dawson Williams; Dr. Elizabeth 
Garrett Anderson, who took a large part in the 
admission of women to membership of the Associa¬ 
tion, and Prof. W. E. Dixon, the well-known phar¬ 
macologist, whose death we have recently had to 
deplore. 

Mr. Muirhead Little has also included numerous 
excellent portraits of those who have deserved well 
of the Association during the last hundred years, 
including two of the founder, and views of the 
different buildings occupied by the Association in 
London and elsewhere. A list of the places of the 
annual meetings of the Association, with the names 
of the presidents and other principal officers, forms 
a useful appendix. 


Obituary 


Baron G. J. be Fej^rvary 

HE death at Budapest of Baron de Fejerv&ry 
from heart-failure on June 2, after an opera¬ 
tion for gall-stones on May 28, too early deprives 
zoological science of a worker rich in both ac¬ 
complishment and promise, and his colleagues of a 
charming and helpful friend. He is mourned above 
all by a widow and two young children. 

Geza Julius Fej&vary de Komlds-Keresztes was 
born at Budapest on June 25, 1894. On the com¬ 
pletion of his university course, he entered the 
Hungarian National Museum in October 1916, and 
took up the study of reptiles and amphibians ; in 
1923 he was made curator of the herpetological 
section in the department of zoology, a post which 
he held until his death. Taking the degree of 
Ph.D. at Budapest in 1917, he became privatdozeni 
for zoogeography at the R. Elizabeth University, 
P6es, in 1921, and in February 1930 was appointed 
professor extraordinarius of zoology in that Univer¬ 
sity. When the International Congress of Zoo¬ 
logists was held at Budapest in 1927, he served 
as recording secretary and afterwards edited its 
proceedings, tasks for which he was eminently 
fitted by his knowledge of the world, his courteous 
manners, and his facility in languages, which ex¬ 
tended beyond the five world-tongues to Russian, 
Latin, and Greek. His own writings appeared in 
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Hungarian, German, English, French, and Swiss 
publications. 

While based naturally on his herpetological 
studies, Fejdrv&ry’s contributions to science, with 
their clearness and precision of statement, gave 
evidence of a wide philosophical outlook and a keen 
insight. He was interested in various problems of 
evolution and particularly in the question of its 
reversibility ; thus in 1920 he published '‘Observa¬ 
tions sur la loi de Dollo, * . ” (Bull. Soc. Vaud. 
Sci. Nat.) ; in 1924, “Remarks on Nopcsa’s paper 
on Reversible and Irreversible Evolution ” (Arch. 
Naturgesch.) ; in 1925, “ t)ber Ersoheinungen und 
Prinzipien der Reversibilitkt, ...” (Paldont. Z .); 
also, in 1929, he criticised Sir Arthur Keith’s presi¬ 
dential address to the British Association (Biol, 
generalis ). Among the more important of his 
systematic and morphological papers were : “ Con¬ 
tributions to a monograph on fossil Varanidae 
and Megalanid® ” (Ann. Mus. Nat. Hungar., 16; 
1918), “ Die phyletisohe Bedeutung des Praehallux 
und vergleichend-osteologische Notizen fiber den 
Anuren-Tarsus ” (op. cit 26 ; 1925), "... on the 
primary and secondary dermal bones of the skull ” 
(Arch. Naturgesch 60, A ; 1924). 

In 1028, Fej&v&ry organised an expedition to 
Malta and the neighbouring islands to study 
questions of zoogeography; Ms report on this in¬ 
vestigation was left incomplete, as also was an 
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extensive work on general zoology. It is to be 
hoped that some of the large mass of notes that 
remain may be in a state capable of publication. 


Baron Erland Nordenskiold 

We regret to record the death of Baron Nile 
Erland Nordenskiold, the Swedish ethnologist and 
explorer, which took place at Goteburg on July 5. 
Baron Erland Nordenskiold, who was fifty-five 
years of age, was a member of a family already 
distinguished in the annals of exploration. He 
was the son of Baron Adolf Nordenskiold, who 
discovered the North-East Passage, and a cousin 
of Prof. Otto Nordenskiold, who led the Swed¬ 
ish Antarctic Expedition of 1902-3, He himself 
specialised in the investigation of the aboriginal cul¬ 
tures of America, and had travelled extensively 
among the native tribes, especially the less well- 
known, of both Central and South America, upon 
whom he had for long been recognised as the first 
authority. 

The results of Nordenskiold's investigations were 
embodied mainly in a series of “ Comparative 
Ethnographic Studies ”, published in English, of 
which the first nine volumes, some in two parts, 
had appeared and others were in course of prepara¬ 
tion. Of these, the most important was “ The 
Copper and Bronze Ages in South America ’*. Yet 
in dealing with the origin of American cultures and 
the problems of diffusion, the essential quality of 
his mind and its strict insistence on logical proof 
based upon a meticulous examination of the 
detailed evidence were best seen in his later 
publications, such as vols. 8 and 9 in the series, 
“ Modifications of Indian Culture through In¬ 
ventions and Loans '' and “ Origin of the Indian 
Civilizations of South America ”, the latter pub¬ 
lished in February last, in which he effectually 
vindicated the indigenous origin of oertain im¬ 
portant elements in Indian culture. He dealt 
with other aspects of the same problem in the 
Huxley Memorial Lecture delivered to the Royal 
Anthropological Institute in 1929, for which he 
received the Institute's Huxley Memorial Medal. 


Mr. G. H. Hallam 

The death is announced of Mr. George Hanley 
Hallam, whioh took place at Tivoli on July 12. 
Mr. Hallam, who was in his eighty-sixth year, was 
a brilliant classical scholar. He was educated at 
Shrewsbury School and St. John's College, Cam¬ 
bridge, where he was bracketed Senior Classic in 
1869, was Craven scholar, and won the Browne 
medals for a Greek ode twice and for a Latin ode. 
He was thereupon elected to a fellowship at St. 
John's College, and was appointed a master at 
Harrow in the following year. He retired in 
1906 * * 

Ur. Hallam had lived in Italy for many years 
wd waa keenly interested in the work of the 
Britieh Schools of Archaeology in Athens and in 
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Rome, keeping in close touch with the latter through 
his friendship with the former director, the late 
Dr. Thomas Ashby, and the present director, 
Mr. Ian Richmond. He himself had a profound 
knowledge of the antiquities and topography of 
the Roman Campagna, and was a contributor to the 
Journal of Roman Studies. His most recent com¬ 
munication to that journal dealt with the tomb of 
a vestal virgin discovered at Tivoli in 1930; while 
another discovery, also at Tivoli, a fresco found 
in an underground tomb, was made the subject 
of interpretation in a contribution dealing with 
the cult of Hercules. Mr. Hallam's own resid¬ 
ence at Tivoli was itself of considerable interest 
to archfieologists, for it was a convent erected on 
the site of a Roman villa, reputed to be the actual 
villa which was a gift from Maecenas to the poet 
Horace. On excavation, however, it proved to 
be more extensive than had been thought, and 
is now generally held to be the villa of Maecenas 
himself. 

Mr, Hallam’s continued interest in Harrow and 
his belief in the educative value of a knowledge of 
Italian and Roman culture were recently shown by 
the foundation of an annual prize to enable an 
Harrovian to spend a few weeks in Italy. 


Mr. Thomas Bat’a 

Thomas Bat’a, the distinguished and enlightened 
Czechoslovak manufacturer who met a tragic death 
in a flying disaster on July 12, just as he was leaving 
his aerodrome at Otrokovice in Moravia on a 
journey to Germany and England, was a leading 
Central European personality. From humble be¬ 
ginnings he built up one of the largest and most 
progressive leather goods concerns in the world. 
Through hard work, skill, and a thorough know¬ 
ledge of all the details of the industry, he evolved 
the model establishment at Zlin, which has grown 
tenfold since the War, in order to accommodate 
his ever expanding undertakings. He was also 
responsible for the new educational buildings for 
the young and adult employees, and also for the 
up-to-date hospital and clinics which were at the 
disposal of townsfolk and others. Whilst he ex¬ 
pected his workers to give their best service, he 
studied their interest in every way. He limited 
their duties to five days a week and encouraged 
them to improve their knowledge in their leisure, 
and anyone who showed ability or initiative 
obtained rapid promotion. He believed in strict 
discipline, but never expected anything from 
a worker that he was not prepared to accept 
himself. 

Although Mr. Bat'a's energies seemed to be 
wholly devoted to industry, lie found time for 
cultural pursuits and was an expert linguist- 
Czechoslovak educational and scientific institutes 
frequently received handsome donations from Mr 
Bat'a, and he provided funds for the excavations 
in Moravia which, a few years ago, revealed relics 
of a prehistoric settlement. Mr. Bat'a Was flftyv 
six years of age. 

x>2 
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News and Views 


Jean Antoine Claude Chaptal, 1766-1832 

When on July 30, 1832—a century ago—Chaptal 
died at the age of seventy-six years, France lost a man 
of science and statesman who had, perhaps, dono 
more to further the progress of the arts, industries, 
and manufactures of the country than any of his 
contemporaries. The son of a pharmacist, he was 
trained as a doctor, but it was chemistry which ab¬ 
sorbed his attention, and it was as a chemical manu¬ 
facturer that he first made a reputation. Bom on 
June 4, 1760, at Nogaret, in the Department of Loz^ro, 
he graduated at Montpellier in 1777, and four years 
later was appointed to a newly founded chair of 
chemistry at the University there. With the fortune 
left by an uncle he established works for the manu¬ 
facture of acids, alum, white-lead, and other com¬ 
modities, and his success was such that in 1793 
the Committee of Public Safety employed him with 
Berthollet and Monge to superintend the manufac¬ 
ture of munitions. Under Chaptal, the output of the 
Crenelle powder factory was raised to 1J tons a day. 

Chaptal became one of the first professors at the 
Ecole Polyteohnique, reorganised the Paris school of 
medicine, and after being made a Councillor of State, 
became Minister of the Interior. As such he energetic¬ 
ally promoted trade schools, industrial exhibitions 
and chambers of commerce, and the construction of 
roads and improvements in public health. It was to 
Chaptal that Napoleon one day said, “ I intend to 
make Paris the most beautiful capital in the world ”, 
and it was at Chaptal’s suggestion that a canal was 
Out for bringing water to Paris from the River Ouroq. 
Though his loyalty to Napoleon afterwards led to his 
name being removed from the list of peers, he con¬ 
tinued to work for the common good until loss of 
fortune and old age overtook him. Among his many 
books, that on chemistry applied to the arts, published 
in 1806, was translated into most of the languages of 
Europe, and long remained a valuable work of refer¬ 
ence. His tomb is in the P6re Lachaise, where so 
many eminent men of science are buried. He was a 
member of the Institut de France from 1816 onwards, 
and his Uoge was delivered before the Academy of 
Soienoes by Thenard. 


Centenary of the British Medical Association 


The annual general meeting of the British Medical 
Association, which marks the official opening of the 
centenary meeting of the Association in London, will 
take place on July 23 at the Association's house in 
Tavistock Square, London. On July 24 a pilgrimage 
to Worcester has been arranged. In this city, in 1832, 
the project for an organised alliance of medical practi¬ 
tioners first took shape, under the guidanee pf Charles 
; Hastings, who was bom at Ludlow on Jan. II, 1794. 
In the morning. Dr. W. G. Willoughby will unveil a 
plaque on a house in which Sir Charles Hastings for¬ 
merly lived, the Mayor of Worcester assisting at the 
ceremony. An original portrait of Hastings {1899), 
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by G. F. Faulkner, from the Board Room of the City 
Infirmary, will be handed over to the Association. 
From the house there will be a robed procession 
to the Cathedral to participate in a commemoration 
service, at which the sermon will be preached by Dr. 
E. W. Barnes, Bishop of Birmingham. A memorial 
window wifi b© unveiled by the Right Hon. Lord 
Dawson of Penn. Lord Dawson will deliver his presi¬ 
dential address on July 26, at Queen's Hall, Langham 
Place, London, W.l. Next day the Lord Mayor and 
Corporation of London will hold a civic reception at 
Guildhall. A centenary dinner will take place at the 
Albert Hall, on July 28 ; Lord Dawson will preside 
and H.R.H. the Prince of Wales will be the principal 
guest. The clinical and scientific work of the meeting 
will be divided among twenty-four sections. In that 
devoted to the history of medicine (president. Dr. 
Charles Singer), in a discussion on various aspects of 
British medicine during the past hundred years. Sir 
Edward Sharpey- Schafer, the veteran physiologist, 
will open a discussion on the physiology of the period* 
while Dr, P. H. Manson-Bahr will open another deal¬ 
ing with tropical medicine. Personal letters and relics 
of British pioneers of tropical medicine will be shown 
by Dr. Manson-Bahr. A large number of Dominion 
and foreign guests is attending the centenary meeting. 

Vienna Academy of Sciences 

At meetings of the Vienna Academy of Sciences 
held on May 80 and 31, Dr. Hans Molisch, emeritus 
professor of plant anatomy and physiology in the 
University of Vienna, was elected a vice-president, and 
Dr. Anton Eiselsberg, emeritus professor of surgery 
in the University of Vienna, was made an honorary 
member of the Academy. In addition to various 
Austrian members, the following foreign elections were 
made: Dr. Franz Kossmat, professor of geology in 
the University of Leipzig ; Dr. E. B. Wilson, pro¬ 
fessor of biology at Columbia University ; Dr. Miohoel 
Rostovtzeff, professor of ancient history and Classical 
archeology at Yale University ; Dr. Hugo Obermaier, 
professor of ancient history at the University of 
Madrid, and Dr. Norbert Krebs, professor of geography 
at the University of Berlin, to be corresponding foreign 11 
members ; and Dr. Friedrich Meinecke, professor of 
history at the University of Berlin ; Dr. Eduard 
Schwartz, professor of classical philology at the Uni* 
versity of Munich, and Dr. Jakob Wackemagel, pro¬ 
fessor of classical philology at the University of Basle* 
to be honorary foreign members. The following 
awards of prizes were also announced i* The Ignaz 
L. Lieben prize, jointly to Dr. Georg Keller for his 
work on the acids of lichens and Dr. Alois Zincke for 
his researches on perylene; the Haiiingar prise to 
Dr. Otto Redlioh for his investigations on the eon* 
stitution of water and aqueous solutions ; the Hana- 
gijg prize to t>r , Hans Krurapholz for his detennma- ; 
Gone of the positions of double stars and comets ; $hb ■ 
Rudolf Wegscheider prize to Dr. Fritz Wesa<dy ^ b5 
work on glucosides, fiavOnes, and natql^co 
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and the Fritz Frogl prize to Dr. Moriz Niessner for his 
mioro-analytical investigations on alloys. 

Imperial Academy of Japan 

At a meeting of the Imperial Academy of Japan on 
May 10, annual medals and prizes were awarded to 
the following : Kyosuke Kindaichi for his studies 
on the Ainu epic “ Yukar ” ; Kiyoo Wadati for his 
investigations on deep focus earthquakes ; Ikutaro 
Hirai for his work on the cause of the meningitis- 
like disease frequently observed among Japanese suck¬ 
ling children ; Tatuo Aida for genetical studies on the 
body colour of Aplocheilus latipee ; Motojiro Mfttu- 
yama for his geophysical investigations on gravity 
anomalies and magnetism of basaltic rocks ; Shin- 
taro Uda for research on ultra-short electro-magnetic 
waves. The Mendenhall Memorial Prize was awarded 
to Seishi Kikuchi for his studies on the diffraction of 
electron rays through thin mica plates. 

Visceral Sense Organs 

Thk fourth Victor Horsley Memorial Lecture was 
delivered on July 20 in the Medical School of Univer¬ 
sity College Hospital by Prof. E, D. Adrian, who dis¬ 
cussed the “ Visceral Sense Organs The action of 
the sense organs in the lungs and in the great blood 
vessels can be studied by recording the nervous mes¬ 
sages which they send to the brain stem, a method 
made possible by the use of valve amplification to 
magnify the electric changes in the sensory nerve 
fibres. The normal sensory discharges in the vagus 
and parotid sinus nerves were demonstrated by gramo¬ 
phone records in which the nerve impulses were con¬ 
verted into sounds varying in pitch with the frequency 
. of the discharge. The sense organs in the lung resemble 
the muscle spindles, giving a rhythmic discharge of 
impulses so long as the tissues are stretched. In nor¬ 
mal breaching the discharge only ocours at inspiration, 
but there are some endings which are excited by 
collapse of the lung, and these may be the cause of 
rapid breathing in pathological conditions. The sense 
organs in the aorta and sinus oarotious behave like 
those in the lung and give a faithful signal of the blood 
pressure. Both systems act as governors to keep the 
respiratory and vascular systems working within safe 
limits, and, as with all sense organs, their effect de¬ 
pends upon messages which are graded by changes 
in impulse frequency and in the number of units in 
action. 

New Motor-Boat .Record 

On July 13, Mr. Kaye Don, piloting Lord Wake¬ 
field's motor-boat Miss England III , twice broke the 
previous world's speed record for motor-boats. In his 
first attempt Mr. Don oovered the measured mile in 
35*4 sec. and 35*2 sec. (117*43 miles an hour), and in 
the second attempt his times were 34*4 sec. and 34-8 
4oe. (119*81 miles an hour). The previous reoord was 
up by Mr. Garfield A. Wood, who achieved 111*71 
milee an hour. Sir Henry Segrave’s record on Lake 
^ttdespi^ whm he was MM in 1330 was 98*98 
hour. Miss England 111 Was designed and 
fcjnlt Thomycroft and Co., Ltd., at 

'It. is a single-step vessel and 


is fitted with two propellers. The boat is fittfed with 
two Schneider Trophy type supercharged Rolls-Royce - 
engines, developing 2200 h.p. and consuming about 
five gallons of fuel a minute. The length of the hull 
of the boat is 35 ft., and the maximum beam is 9 ft. 0 in. 

High Speed and Flight 

A series of comprehensive experiments upon the 
possibilities of high-speed flight has been carried out 
in the Langley Field High Speed Wind Tunnel of the 
National Advisory Committee for Aeronautics in the 
U.S.A. Air speeds up to 800 miles, an hour, which 
is faster than the speed of sound, have been reached. 
It has been definitely established that with the present 
conventional form of wing section there is so great ah 
increase in drag at about 600 miles an hour that it 
will be impossible to carry sufficient power to over¬ 
come it, assuming the present methods of conversion 
of fuel to air thrust. This is confirmed by experience* 
with high-speed propellers, the blade tips of which 
may easily be travelling at a peripheral speed approach¬ 
ing the velocity of sound. In such cases their outer 
portions may be actually exerting a negative effect. 
The delicate mechanisms of the human body do not 
appear to be susoeptible to steady high speeds, but 
they react to accelerations at much lower figures. 
This case arises often during flight, when every turn 
is an angular acceleration. It has been established 
that the maximum speed that the human body can 
stand during an average sharp turn is about 300 miles 
per hour. The present speed record for flight in a 
straight line is an average 408*8 miles an hour, 
although speeds up to 415*2 miles an hour for short 
periods have been recorded. 

Constitutional Tendencies in the Orient 

At a time when a bold experiment in the method 
of governing India is to be made and the details of 
►the new federal constitution are being elaborated, a 
thoughtful paper by Sir Arnold Wilson, in the English ■ 
Review for May, on the relative merits of government 
by means of an executive responsible to an elected 
body and by bureaucratic methods, should be read. 
As is well known, the application of the democratic 
principle to Eastern conditions is by no means new. 

It has already been attempted, not only in the man¬ 
agement of local affairs in India itself, but also in a 
wider field in other countries, such as Turkey, £)gy pt, 
Persia, Iraq, Cyprus, Ceylon, and the Dutch East 
Indies. The results so far obtained are described in 
detail in the paper under review. They make very 
melancholy reading. In these very different localities, 
the introduction of the electoral principle has almost 
without exception either ended in oomplete failure or 
has been disappointing. On the other hand, in the 
overseas possessions of France and Italy, where the 
system adopted is a benevolent autocracy, the people 
are said to be oontented and there is little or no unrest 
of the type now so oommon throughout India. 

The Indian Problem 

It is difficult to resist the conclusion that had the / 
Indiem problem been approached at the very outset ,■ 
by the methods familiar to the man of scienoe, one bf 
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the first tasks would have been a careful study of the 
- literature of the subject and particularly of the results 
already obtained from the experiments in the art of 
ruling which have been made in other coxmtries. This 
procedure, however, does not appear to have been fol¬ 
lowed. Even the Commission which recently worked 
under the able guidance of Sir John Simon was not 
empowered to study constitutional developments in 
other Asiatic countries, otherwise “ they might well 
have hesitated before recommending even a moderate 
extension of the franchise”. The matter, however, has 
gone too far for such studies to be undertaken. The 
new constitution will shortly be established : the re¬ 
sults will soon be clear to all. If it succeeds, all criti¬ 
cism will be laid to rest by the one unanswerable argu¬ 
ment—success. If it fails, a new Indian Civil Service, 
in which it is hoped that science will take its proper 
place, will have to be re-established. 

A High-Efficiency Gaseous Lamp 

Messrs. Philips Lamps, Ltd., are introducing a 
new lamp which has an efficiency of about eight times 
that of a gas-filled lamp taking the same power. A 
description of the lamp is given in the Electrical 
Times for July 14. In the new lamp an electric dis¬ 
charge passes through a rare gas ‘ filling ’ with a small 
quantity of metallic sodium. There is an oxide cath¬ 
ode with one or two anodes. The bulb of the lamp 
is in the shape of a cylinder, which has to be heated 
up to a certain temperature sufficient to vaporise the 
sodium. The lamp is enclosed in a second cylinder, 
which accelerates the heating and keeps the tempera¬ 
ture constant. The discharge and consequently the 
emission of light depend mainly on the sodium vapour. 
The colour of the light is yellow and practically mono¬ 
chromatic. This colour is favourable to good visibility 
and therefore the lamp is very suitable for street 
lighting. A photograph taken at night is shown of a 
long length of road in Holland illuminated by the^ 
new gaseous lamps. It has been noticed that drivers 
of fast oars when entering the newly lighted part of 
the road switched off their headlights unasked. Hence 
there is no ‘ dazzle \ the elimination of which is one 
Of tlie greatest problems of night driving. The candle- 
power of the lamps is 500-600 for the smallest size 
made, which take 100 watts. These lamps will be 
useful where colour is of minor importance. For 
domestic use a whiter light is more desirable. 

Modern Developments in Precision Clocks 

The most accurate timekeepers of to - day are 
divided into two classes, depending on whether the 
restoring force of the oscillator is gravity, as in 
pendulum clocks, or elasticity, as in quartz crystal 
oscillators. In a monograph by A. L. Loomis and 
W. A. Marrison on precision clocks, published in the 
Transactions of the American Institute of Electrical 
Engineers , an account is given of the performance of 
a set of 100,000-cycle quartz oscillators built by 
the Bell Telephone Laboratories for use as a primary 
frequency standard. The frequency of quartz oscil¬ 
lators is practically independent of the amplitude. 
They are not affected by gravity or magnetic fields 
and can be easily shielded from electrostatic fields. 
They are practically unaffected by heavy traffic in 
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1 neighbouring roads or by the vibrations near earth¬ 
quake zones. A crystal clock standard is more costly 
than a pendulum clock of the highest precision, but 
it'can be used for many purposes. For example, an 
absolute comparison of crystal clocks can be made 
with an error of less than one hundred-thousandth 
part of a second, and can be maintained continuously. 
For short timo comparisons an inaccuracy not greater 
than 1 in 10 10 has been obtained. The high accuracy 
of comparison is due chiefly to the fact that the 
number of vibrations is 200,000 times greater than 
with a 1 seconds ’ pendulum. A comparison made 
of the data obtained by observing the difference in 
the rates of a crystal clock and three pendulum clocks 
revealed for the first timo a lunar day variation. This 
is due to the fact that the crystal does not respond 
to variations in the gravitational effect of the moon, 
while the pendulum does. The difference in the rates 
of the clock and tho crystal timekeeper thus contains 
a term depending on the period of the lunar day. 

Jubilee of the Ferranti Works 

Thk late Dr. S. Z. de Ferranti at the age of eighteen 
was the principal founder of the original company of 
Ferranti, Thomson and Ince in Charterhouse Square, 
London, in 1882. It is a little difficult to realise that 
there was then a great demand for electric meters. 
Messrs. Ferranti, Ltd., now of Hollinwood, Manchester, 
held an exhibition at Bush House, London, during 
June to commemorate their jubilee. The fifty years’ 
life-story of the firm shown by the historical exhibits 
is largely a history of the development of public elec¬ 
tricity supply. A particularly interesting exhibit was 
the earliest models of Ferranti meters, some of which 
have only recently been taken out of service. The 
now methods of hardening the pivots and burnishing 
them so as to get the exact shape with the help of a 
micrometer jewel examiner with a powerful microscope 
were shown in action. New devices rendered necessary 
by the 132-kilovolt grid scheme in Great Britain were 
shown in action. An even more recent development 
is the manufacture of electric clocks, which are now 
made quite cheaply, of all sizes and shapes with cases 
of bakelite, wood, or metal. A prominent feature of 
the radio exhibit was a new seven-valve receiving set, 
A full range of water heaters and fires were shown, 
A working model of the Ferranti hot-water system for 
a house employing those heaters was shown. The 
1 Era * fire which Ferranti's make is said to be ideal for 
devices for hatching chiokenB (chicken brooders). The 
machines used at the Ferranti works in Hollinwood 
are of the most modern design, and employ more than 
five thousand workmen. 


Tuberculosis in England and Wales 


The Report on Tuberculosis by Dr. A, S. MecNalty 
to the Ministry of Health (Reps, on Pub. Health 
and Med, Subjects, No. 64. H.M. Stationery Office. 
3s. net.) may be regarded as an 4 audit' of the 
present position of the tuberculosis question in Great 
Britain. Tuberculosis is a disease not only of medical 
interest but also of wide sociological and economic 
importance. Anti-tuberculosis measures oost the 
country a great deal; for example, *ome 2$ mfifion 
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pounds are expended annually on the maintenance of 
residential institutions for treatment. During twenty 
years of anti-tuberculosis campaign, the decline in the 
mortality from the disease has been striking—from 
a total of 63,120 deaths in 1911 to 36,746 in 1930. 
One of the most interesting and important sections 
of this Report deals with the results of sanatorium 
treatment. This ie very difficult to evaluate, for the 
ultimate result depends so much on a variety of 
factors, such as (1) the typo of the disease—some cases 
progress to a fatal issue in spite of all treatment, (2) 
the social position and sex of the patients, (3) the stage 
of the disease when treatment is commenced, (4) the 
age of the patients—pulmonary tuberculosis in the 
young adult tends to shorten life much more markedly 
than when it occurs in or after middle life, (6) the 
circumstances of the patient after discharge—the 
character of his home surroundings, his own care of 
his health, the nature of his occupation, and the like. 
It is concluded that some fifty-sovon per cent of male 
and sixty-seven per cent of female patients in the 
second stage of pulmonary tuberculosis survive, often 
with good working capacity, for five years or more ; a 
result which fully justifies the provision of sanatorium 
treatment. Much important information is embodied in 
this Report upon such subjects as after-care and village 
settlements for the tuberculous, methods of diagnosis, 
and special forms of medical and surgical treatment. 


Science in the 'Sixties 

A pamphlot with this title by Sir Oliver Lodge 
forms one of a series edited by Mr. John Drinkwater 
and addressed to men of letters. In it Sir Oliver con¬ 
trasts the indifference displayed by the public and the 
Press to scientific discoveries made in the ’sixties with 
the universal interest shown at the present time in 
suoh subjects as relativity and tho constitution of the 
stars. For the science of the ’sixtios, Sir Oliver con¬ 
fines himself almost entirely to the theory of the 
electromagnetic field brought forward by Maxwell as 
the mathematical interpretation of Faraday’s lines of 
force. He uses the words 1 juggled with ’ to describe 
the process by which Maxwell evolved the electro¬ 
magnetic theory of light from his mathematical 
expressions. This seems to ua an unfortunate choice 
of words, likely to produce a wrong impression on 
the minds of readers. The steady progress from 
Maxwell to present-day wireless is outlined, and 
Sir Oliver concludes by giving his opinions on 
current theories. The new doctrine of uncertainty 
he summarises in “ the act of observing carries with it 
inevitably an act of perturbing ”, but he denies that 
this renders events unpredictable. By * faith ’ only 
does he aocept relativity, but wave mechanics “ is a 
healthy infant of great promise 


Scientific Apparatus of Historical Importance 
SavnnAit daily newspapers recently published a 
letter from the Institute of Physics over the signa¬ 
tures of Lord Rutherford and others asking for the 
co-operation of anyone possessing pieces of apparatus 
l&cly to be of historical importance. In 1926 the 
Institute of Physios Appointed a committee to advise 
; o£-maedi apparatus. This oommittee 


is anxious to trace any pieces with which fundamental 
research in physical science has been carried but, and 
to arrange for their preservation. The committee has 
also entered upon the task of drawing up a catalogue 
of such pieces. Several pieoes of great historical 
importance have already been secured for the nation 
and are now housed in the Science Museum at South 
Kensington, and the response to the recent letter 
has brought to light several other important pieces. 
Articles describing and cataloguing such pieces are 
published from time to time in the Journal oj Scientific 
Instruments . Many readers of Natum may have such 
apparatus in their possession or under their charge; 
and the Secretary of the Institute of Physics, 1 
Lowther Gardens, Exhibition Road, London, S.W.7, 
will be grateful for any information that will assist 
in tracing such pieces or in completing the catalogue. 
For the benefit of future historians of physical science 
it is desirable to have as complete a record as is pos¬ 
sible of tho work of British physicists, and it is to this 
end that this task has been undertaken. 

Cremation and Population 

Mrs. AlkoTwkedie’s address on “ Cremation the 
World Over” at the Cremation Conference, which 
was held at Brighton on July 18-21, reinforced a 
strong appeal for the wider adoption of this method 
of disposal of the dead by reference to the distribu¬ 
tion of the custom of burning the dead among peoples 
of antiquity and non-European races. She dwelt in 
particular on the practice of cremation among the 
Hindus, contrasting it in detail with the methods of 
burial among the Chinese, and pointing out how 
among the latter reverence for the last resting-places 
of the dead, where land enclosing burial mounds is 
under cultivation, hampers agriculture and is an 
increasing menace to food supply among a teeming 
population which already produces barely enough 
for its needs. The vastness of the population, it 
might be added, makes tho practice increasingly 
detrimental from the point of view of hygiene.’ 
Although Mrs. Tweedie did not hesitate to make use 
of the appeal to the emotion which reflection on the 
conditions and oonsequenoes of inhumation never 
fails to arouse, a marked feature of her address was 
the emphasis with which she stressed the import of 
cremation as a factor in the world’s population 
problem, linking it up with food supply and birth 
control in relation to over-population. As she put 
it in her closing words, “ Without birth control 
and world cremation, what will the end be ? ” Mrs. 
Alee-Tweedie was the first and only woman on the 
council of the Cremation Society of England for more 
than ten years. She is the daughter of the late Dr. 
George Harley, F.R..S., of Harley Street, and her 
brother was Dr. Vaughan Harley. Her brother-in* 
Jaw is Dr. Francis Goodbody, who has done much 
work for the centenary meeting of the British Medical 
Association. 

Population of London 

The volume of the Census, 1931, which covers the 
County of London has been published (London : 
H.M. Stationery Office, 3s. net). The total population 
enumerated in the City of London and the twenty* - 
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eight Metropolitan Boroughs comprising the Adminis¬ 
trative County of London on the night of April 26/27, 
1931, numbered 4,397,003 persons. The males and 
females were respectively 2,044,108 and 2,352,896, a 
ratio of 1151 females per 1000 males. For the third 
doceimium in succession, the County population shows 
a decline, the loss during the past ntercensal period 
being 87,520, a number comparable with the popula¬ 
tion of a good - sized town like Ipswich or Wigan. 
The number of private families has increased by 6*17 
per cent, and the average size of the family has been 
reduced by 8'7 per cent, to 3*46 persons. With the 
reduction in the average size of the family, the average 
number of persons for each occupied room has declined 
from 1*05 in 1921 to 0-98 in 1931; that is to say, on 
an average there is less overcrowding. In Greater 
London, which occupies roughly a circle of 15 miles 
radius with Charing Cross as a centre, 8,203,942 
persons were enumerated, or more than one-fifth of 
the total population of England and Wales% 

Forecasting Mortality 

In a lecture to the Norwegian Actuarial Society 
printed in the Skandinavisk AktuarietidsJcrift , Mr. 
Palin Elderton takes up the fascinating subject of 
forecasting mortality. Most medical statisticians and 
actuaries, if only for their private amusement, have 
tried their hands at prophecy. The most obvious 
lino of approach, when rates of mortality in ago groups 
Are available over a long series of calendar years, is 
to take each group separately and to study the form 
of secular change, then, having more or less success¬ 
fully represented the trend by some mathematical 
function, to extrapolate horizontally. As Mr. Elderton 
points out, this method would be inappropriate if 
changes in mortality at a later age are really deter¬ 
mined by the experience through which the generation 
of which those at the later age are survivors have 
passed. In that case, one should consider not the 
horizontal but febe diagonal progression of the table. 

Prehistoric Chronology 

At the request of the editor of Antiquity , Mr. 
Miles C. Burkitt and Prof. V. Gordon Childe have 
prepared a chronologioal table of prehistory, which 
is published in the June number of that periodical. 
The progress of recent research in prehistory will 
secure a welcome for the chart among students, not 
least perhaps because of the decisive manner necessi¬ 
tated by its form in dealing with controversial points, 
which should at least be provocative of fruitful dis¬ 
cussion. The compilers have found that a task which 
they anticipated would give rise to no great difficulty 
has proved of no little complexity. Failing the ideal 
method of distribution maps, it was found most 
practical to divide the map into several geographical 
areas, eaoh of which heads a column in the list. Even 
so, the area of extent of specific cultures has some¬ 
times been difficult to determine and represent. It 
h&g been found impracticable to give an absolute 
chronology much before 2000 B.c. In glacial chrono¬ 
logy most of the Mousteriau is taken as contempor¬ 
ary wjtty Wtirm ii, Acheulean ,with Hiss-Warm, and 
tmeilean Vith Mindel - Risa, while pre-Chellean is 


definitely pre-Mindel. Even when allowance is made 
for local specialisation and retardation, and when a 
solar chronology becomes possible with the dated 
monuments of Egypt and Mesopotamia, difficulties 
have still to be overoome, as witness the correlations 
here put forward between Egypt and Mesopotamia, 
which, it is admitted, are not universally accepted. 
The chronological chart, with explanatory notes on 
each section and index,' has been reprinted and is 
obtainable separately, prioe 2s. 6d., from the assist¬ 
ant editor of Antiquity, 24 Parkend Road, Gloucester. 

Re-opening of the South African Museum 

On June 1 the Governor-General of the Union of 
South Africa, the Earl of Clarendon, opened the re¬ 
constructed South African Museum in Cape Town, and 
so marked the accomplishment of an instalment of the 
development scheme of the trustees. The Museum, 
founded as a Cape Government institution in 1885, 
was housed in a new building in 1897, but had 
seriously outgrown tho accommodation there. The 
present additions permit of a running sequence in 
the exhibits of different sections, and have given new 
opportunities for the proper display of some of the 
treasures the Museum possesses. The additions, on 
two stories, consist of the old Art Gallery and an en¬ 
tirely new block on the opposite or Avenue side, form¬ 
ing two large halls, 90 feet long by about 36 feet 
wide. The lower of these is devoted to ethnology, 
and here the famous life-casts of native races have 
found a fitting place ; the upper contains the big- 
game collection, and the opening is marked by the 
addition of a new group of springbok. The trustees 
and Dr. Leonard Gill have made a notable contribu¬ 
tion to museum progress in the Union. 

Albinism in Wild Animals 

A very interesting specimen recently received at 
the London Zoological Gardens is a young albino 
reticulated python. Its eyes are pink, but the usual 
markings are present in orange-colour on the white 
skin. Albinism seems to be very rare in cold-blooded 
animals, but a few years ago the Gardens exhibited 
an albino cobra, and many years before that an albino 
common frog. The albino form of the axolotl, of 
which specimens can be seen in the aquarium, is bred 
in domestication like the ordinary black form, but all 
such specimens appear to have descended from one 
albino which came in the first consignment of live 
axolotls received in Europe during the last century. 
Albino or ‘ silver * goldfish are well known, and in the 
Zoological Society’s aquarium can be seen white as 
well as golden specimens of common carp ; but these, 
again, are domesticated. Neither white axolotls, 
white goldfish, nor white carp have pink eyes, and so 
fall short of complete albinism. It has been noticed 
in birds that an albino or lutino specimen, if pink-eyed, 1 ■ 
retains ite abnormal hue, but if normal-eyed, is liable 
to revert to type on moulting. 

Modifying Broadcasting Voices V ! ^ V 

In a broadcast talk giv&i in Axherica by 0« j6j(. 
Caldwell, the editor of fflecfronica, e mOthod of , 
proving We voices of some :ljt 
Vm deacribed. 



NATURE 


July 23, 1932] 


127 


electrical devices in connexion with the microphone, 
it is possible to improve the broadcast voice by 
smoothing out rough and strengthening weak notes. 
Sounds sent over the radio can be varied by placing 
in the broadcasting circuit filters, compensators, and 
amplifiers so that the frequency and volume are 
permanently varied or are left to bo varied at the dis¬ 
cretion of the control engineer. High-pitched voices 
are transmitted much better than deep voices over 
the radio. It waB suggested that by putting different 
compensators in various branches of the broadcasting 
networks it would be possible for a political candidate 
to talk with the appropriate accent in several States 
simultaneously. 

Standardisation at the Ottawa Conference 

The question of industrial standardisation will 
again come before the Imperial Conference whon it 
meets in Ottawa at the end of this month, and Mr. 
C. le Maistre, director of the British Standards Insti¬ 
tution, has been appointed adviser to the delegation 
from Great Britain on British standards. It will 
be recalled that at the last two Imperial Conferences 
very great importance was attached to the develop¬ 
ment of inter-Empire standardisation, and to the 
preparation of national industrial specifications by 
national standardising bodies. In order to fulfil the 
recommendation of the last Imperial Conference, the 
British Engineering Standards Association recently 
widened its scope, and is now known as the British 
Standards Institution. Since last November, Mr. le 
Maistre has been touring the Dominions in connexion 
with the development of this work. 

New Deposits of Tin in the U.S.S.R. 

The expedition of the Soviet Academy of Science 
under the direction of Dr. A. E. Fersman has dis¬ 
covered new deposits of tinstone in Tadjikistan, to 
the north-east of Stalinabad. The Soviet Union so far 
has not had its own supply of tin ore, the working 
of the two deposits in Transbaikalia having only just 
commenced. The discovery of new rich deposits of 
tinstone is of great importance to the national economy 
of the U.S.S.R., particularly in the manufacture of 
tins for preserved foods, in the motor tractor industry, 
in the production of steam engines, etc. 

Announcements 

Thk Rev. J. P. Rowland, S.J ., has been appointed 
director of the Stonyhurst College Observatory, in 
succession to the Rev. E. D. O'Connor, S.J., who has 
been appointed rector of the College. 

At the quarterly meeting of the Royal College of 
Surgeons held on July 14, Sir H. J. Waring was elected 
president of the College in succession to Lord Moyni- 
ham* The Lister Memorial lecture of the College will 
' delivered by Sir Charles Ballance on April 5, 1933. 

Thu following officers have been elected to the 
Council of the Institution of Electrical Engineers for the 
year 1932-33, to take office on Sept. 30 '.—President, 
Prbf. W. Marchanti Fictf-Pre^idtffU, Mr. H. T. 
#0^ Mr. P. Reeling ; Ordinary 

Prof. J, K, i^tteiso^-Smith, 



Mr. A. P. M. Fleming, Mr. H. W. H. Richards, and 
Mr. W. S. Burge. ’ 

At the annual general meeting of the British Associa¬ 
tion of Research for the Cocoa, Chocolate, Sugar Con¬ 
fectionery, and Jam Trades, which was held on July 5, 
Mr. J. G. Mathieson was re-elected president and Mr. 
A. W. Beach and Mr. C. E. Southwell were re-elected 
vice-presidents. 

It is announced that by the will of Mr. James M. G. 
Prophit, a sum of about £120,000 is to be divided equally 
for the purposes of cancer and tuberculosis research. 
The tuberculosis moiety has been allocated to various 
hospitals and coll egos, including the Royal College of 
Physicians, and to two studentships. The cancer 
moiety has been allocated chiefly to the Royal College 
of Surgeons, the Radium Institute, the British Empire 
Cancer Campaign, and also to two studentships. 

The ninth Annual Conference of the Association of 
Special Libraries and Information Bureaux will be 
held at Somerville College, Oxford, on Sept. 23-26, 
The presidential address will be delivered by Sir 
Charles Sherrington on Sept. 23. Among the papers 
to be read at the Conference are: 41 The Relationship 
between Science and the Humanities ”, by Prof. J. L. 
Myers ; “ Classified Subject Indexes to Periodical 

Volumes ”, by Dr. S. C. Bradford and Prof. 4. F. C. 
Pollard ; and 44 History and Sources of Official Vital 
Statistics ”, by Prof. M, Greenwood. Particulars of 
the Conference can be obtained from the General 
Secretary, Association of Special Libraries and In¬ 
formation Bureaux, 16 Russell Square, London, W.C.I. 

Messes. W- Hoffer and Sons, Ltd., have issued a' 
catalogue (No. 390) of publishers* 1 overstocks or 
4 remainders * as they are more generally termed. All 
books are new and are offered at about half the pub¬ 
lished prico or loss. We notice in the section of reference 
books sets of Millais* 44 Mammals of Great Britain and 
Ireland ” and Thorbum's 44 British Mammals ”. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A part- 
time lecturer in the Biology Department at the Ply¬ 
mouth and Devonport Technical College—The Secre¬ 
tary for Education, Education Offices, Rowe Street, 
Plymouth (July 23). A lecturer in mathematics at 
the Portsmouth Municipal College—The Registrar 
(July 29). A resident engineer in the Public Works 
Department, Hydro-Electrio Branch, of the Govern¬ 
ment of the Punjab—The High Commissioner for 
India, General Department, India House, Aldwych, 
London, W.C.2 (Aug. 4). An assistant teacher of 
mechanical engineering and an assistant teacher in 
the Nautical College at the Central Technical School, 
Byrom Street, Liverpool—The Director of Education, 
14 Sir Thomas Street, Liverpool (Aug. 8). A full¬ 
time secretary to the Museums Association — The 
Secretary, Museums Association, 39b Alfred Place, 
South Kensington, London (Aug. 10). A junior 
assistant in the Directorate of Ballistics Research, 
Research Department, Woolwich, S.E.18.—The Chief 
Superintendent. A physics laboratory assistant at 
the Radium Therapy Department, Duke of Ybijc 
Home, Bradford. 
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Letters to the Editor 

[The Editor doe# not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

The Inheritance of Acquired Characters 

In making my final reply to Prof. Haldane, whoso 
letter appeared in Nature of July 2, I am actuated 
mainly by two rnoti ves, namely : (1) to try to dispel the 
mist of mental confusion in which Prof. Haitian e is 
envelopdli with regard to 4 selection and (2) to prove 
to reauera of Nature the baselessness of Prof. Hal* 
dane’s attempts to discredit the evidence for the 
inheritance of habit given in my Royal Institution 
discourse. 

I think that my first object can best be attained by- 
referring to a somewhat similar controversy which I 
conducted some years ago with Prof. Julian Huxley, 
for whom, as a zoologist, 1 have a great respect, 
although I differ widely from some of his conclusions. 
I then stated the case for the inheritance of habit 
somewhat as follows : the ordinary routine experiment 
practised by Mendel ians of crossing the races of 
domestic animals, such as inice and guinea-pigs, is 
one which requires no particular skill to carry out. 
If continued to all eternity it would throw no light 
whatever on the inheritance of habit: to teat this, a 
special form of experiment is necessary, infinitely more 
difficult to carry out than the Mendelian one and 
requiring far more time for its execution. We must 
discover a species of animal sufficiently plastic in its 
Constitution to respond within the period of its life¬ 
time to a change in environment by some observable 
change in structure or behaviour : we must then 
I>reed from the altered individuals and examine 
whether some trace of the alteration is transmitted to 
the next generation, in spite of the fact that this 
generation has been returned to the typical environ¬ 
ment. But Prof. Haldane objects that if we do this 
we are 1 selecting * ; yet what else can we do ? 
The question at issue is whether an acquired habit 
is inherited. How can we test this except by breed¬ 
ing from animals which have acquired the habit ? 
Perhaps Prof. Haldane means that not all of the 
individuals exposed to the new environment respond 
equally to it, and that those which do respond owe 
their power to something queer 4 turning up ’ by 
accident in their constitution. It is in general true 
that whenever we expose animals to any set of new 
conditions we do not get a uniform response on the 
port of all, but a senes of responses graded in in¬ 
tensity. This has been noticed by all workers in this 
field. Long ago Kammerer observed that only his 
most vigorous salamanders responded adequately to 
the colour of the background. This variation in 
response, however, is not duo to mysterious 4 genes ’ 
turning up, but solely to differences in vigour. 

Coming now to my second object, I maintain 
that Prof. Haldane’s assertion that all that Diirken 
obtained was gained by the selection of a race 
of green pup® from a mixed population is without 
foundation. The ‘green pup®’ are merely the end 
terms in a graded series of pigment reduction 
which occurs as a reaction to orange light, and the 
population is not mixed. The critical question is 
whether this reaction affects the reactions of their 
descendants—and this Diirken has proved up to the 
hilt. From 33 to 60 per cent of the next generation 
retain the lack of pigment in spite of an exposure to 
ordinary daylight. As I mentioned in my previous 
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letter, Diirken in one of hie later experiments ob¬ 
tained practically a 100 per cent response from a 
population exposed to an orange light, but this is 
rare. To all those, however, who wish to follow up 
this subject further, I recommend a perusal of the 
relevant passages in Diirken’s book, “ GrundriBS der 
Entwicklungsmeohanik *\ They will there find the 
questions of 4 mixed populations ’ and 4 selection ' 
considered and decided in the negative, and they will 
bo in a position to judge of the exact value of Prof. 
Haldane s statements. 

Wo now come to the experiments of Metalnikoff. 
In my Royal Institution discourse I quoted from a 
review of Metalnikoff’s work in a French scientific 
journal. Since then, however, we have taken up 
seriously the question of repeating Metalnikoff^ 
experiments in my laboratory : we have obtained, 
all Metalnikoff s publications, including the book in 
which he describes his experiments not only with the 
cholera bacillus but also with a number of other 
bacilli, and there is not a shadow of a doubt that 
Metalnikoff did not breed from the survivors of the 
individuals inoculated with the bacillus but from those 
immunised with the vaccine. Refreshing my memory 
the other day, I find that in one culture in the tenth 
generation of immunised insects 77 per cent of the 
individuals inoculated with the bacillus survived. 

Here I should like to put on record my deep feelings 
of gratitude to Dr. Ledingham and his colleagues of 
the Lister Institute who have helped us by supplying 
standardised cultures of bacilli overy time wo wish to 
make an experiment. So far as I could discover. Dr. 
Ledingham and his colleagues wore the only people in 
London who knew of and appreciated Metalnikoff’s 
work. Whether we shall succeed in obtaining the 
same results as Metalnikoff remains to be seen. 

I now come to Prof. Haldane’s comments upon 
Prof. Heslop Harrison’s experiments with the sawfly 
Pontania salicis. He suggested in his discourse that 
Harrison’s strain of sawflies had become contamin¬ 
ated with a strain adapted to the new willow : that 
these individuals survived, and that so a false appear¬ 
ance of the artificial production of a new habit was 
created. To this I replied that the 44 new willow ” 
was a rare hybrid; and that the idea of the sawflies 
becoming contaminated with a strain adapted to this 
willow was mere hypothesis. It must have been 
obvious to ajl readers that I had obtained these facts 
from Prof. Harrison, but in his letter Prof. Haldane 
directly challenges them, which seems a rash proceed¬ 
ing, considering that Prof, Harrison occupies a chair 
of botany and is unrivalled for his knowledge of the 
systematics and ecology of the British flora. Prof. 
Haldane asserts that the so-called rate hybrid is 
economically important and is cultivated in 69 vioe- 
oounties, whereas,the unimportant original host-plant 
only grew in 34 vice-counties. I referred the matter 
to Prof. Harrison, and received from him a reply which 
disposes completely of Prof. Haldane’s objections. 

As I gave a list of eminent authorities who had be¬ 
come converted to Lamarckism, Prof. Haldane quotes 
against me the Boyal Society motto, 44 Nullvus in 
verba ”, As I am a fellow of that Sooiety of twenty- 
seven years’ standing, this was a superfluous attention 
on the part of Prof. Haldane. Of oourse, I accept it. 
Opinions qua opinions prove nothing, but this is not 
a fair way of stating the case. In a subject of the vast 
extent of zoology, the life-long efforts of one investi¬ 
gator can only enable him to cultivate in detail one 
limited part of the field, and yet it is precisely on this 
detailed Btudy that the solution of all the major prob- 
lems of the science depend. In my discourse i 
{ erred to three types of such detailed studies, namely* 
systematics, embryology, end pals^ontolow. Nine* 
teenfch century morphofogy waa only suggestiv^y not 
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demonstrative, because the comparisons on which it 
rested were of too sketchy and remote a character 
and the gaps bridged by hypothesis wore too wide, 
and so morphology was led in many cases to wild and 
ridiculous conclusions, But the opinion of an expert- 
in systematicB is not to be dismissed as mere “ verba”. 
It is really a deduction from thousands of relevant 
facts which the critic has neither the time nor ex¬ 
perience to be able to consider. 

Prof. Haldane concludes with a disquisition on the 
subject of mutations, into which I will not follow him. 
As I said in my previous letter, it would have been an 
easy matter to nave gone over the whole of his dis¬ 
course and applied destructive criticism to every part 
of it, but I determined to confine myself to meeting 
hir objections to the evidence adduced by me. But 
I shall conclude by placing on record my view of the 
nature of mutations and trusting to the future to 
vindicate it. 

Johannsen, who invented the term ‘ gene \ later 
publicly expressed his regret that he had ever done ho, 
and defined mutations (or genes) as 11 superficial dis¬ 
turbances of the chromosomes They have nothing 
to do with tho characters of the natural races of 
animals (or plants). With this opinion I fully agree. 
Mutations begin differently and are inherited differ¬ 
ently from true racial characters. This is the opinion 
of the best systematists whom I know, and surely in 
the long run the opinion of those who really under¬ 
stand what species, sub-species, and biological races 
are will ultimately prevail. 

E. W. MacBridk. 

43 Elm Park Gardens, 

Chelsea, S.W.10, 

July 2, 


Prof. J. B. S. Haldane, in his reply (Nature, 
July 2) to Prof. E. W, MacBride’s letter, once more 
returns to the subject of my experiments with the 
sawfly Ponlania solicit and its transference from the 
foodplant Soliz Andersoniana to S, rubra. As this 
portion of his letter is misleading, and might appear 
convincing to anyone not acquainted with the facts, 
it seems that a statement from me is necessary. 

Actually, owing to Prof. Haldane’s lack of know¬ 
ledge of the geographical distribution of the two 
willows in question, not one of bis remarks is relevant 
to the subject. It still remains a fact that S . rubra 
is a rare hybrid between S. purpurea and S. viminalis , 
and to challenge this on the ground that Druce records 
it fyom sixty-nine vice-counties shows a lack of 
appreciation of the basis of such a list, and of the 
numbers of individuals which represent such a hybrid 
in Nature. Moreover, the introduction of a reference 
to the value of S. rubra as an osier only makes matters 
worse ; osiers are not cultivated here. 

Again, when Prof. Haldane quotes Druce as record¬ 
ing jSoitfc Andersoniana from thirty-four vice-counties, 
scientific accuracy should have caused him to state 
that these thirty-four (exoept for an outlier in Gla¬ 
morgan) lie north of a line drawn across the country 
from N.E. Yorks to Lancashire- The probability of 
S. Andersoniana coming into contact with osier beds 
is thus very remote. Further, his statements imply 
that he does not realise that, in those northern and 
Scottish counties where both plants occur, the favoured 
habitats of &. Andersoniana differ widely from those 
of &. viminalis, &. purpurea, and, consequently, of 
their hybrid. In Durham, for example, S. Ander • 
Sorokina is A plant which grows in profusion on the 
sea banks on the magnesian limestone and then jump 
to subalpme areas well inland, whilst S. vimxnal%s, 
f* 5. rubm occupy the intervening zone. 

VCty rarely indeed do Andersoniana and S . rubra 


overlap ; in fact, in spite of very careful exploration 
to settle this very point, I cannot point to one locality 
which they possess in common ! 

Prof. Haldane ought to have realised that before I 
commenced the experiments I should lake the ele¬ 
mentary precautions of making sure (1) that the small 

? atch of S . rubra selected for the work was free from 
*ontania galls, (2) that no other speoies of willows near 
carried the same species, and (3) that the colony of 
S. Andersoniana from which the transference was 
made was in a district remote from contact with 
S. rubra . J. W. Hkslop Harrison. 

Armstrong College, 

Ne wcast le - upon -Tyne, 

July 4. 


Filtration of Plant Viruses 

The preparation of graded collodion membranes 
has been greatly improved of recent years by W. J, 
Elford, who has developed a technique with which 
he can produce membranes of highly uniform structure 
and easily determinable average pore size. These he 
has used in an investigation of the probable sizes of 
bacteriophage and various animal viruses. We have 
examined a number of plant viruses with membranes 
prepared according to Elford's methods and with his 
generous help and advice ; and a short statement of 
some of our experiences and results may be of interest 
in themselves and of value to others. 

First as to the method of preparation of the mem¬ 
branes. In our hands it has not proved easy to 
obtain consistent results. The eventual pore size is 
dependent on the rate of evaporation from the surface 
of the liquid and is also enormously affected by the 
presence of traces of water ; and very small local or 
gonoral differences in atmospheric humidity, slight, 
currents of air, and the like affect the final product to 
a surprising extent. There may be marked difference 
of pore size between the central area of a membrane 
and the portions lying nearer the rim. Such diffi¬ 
culties are not insuperable, but the most painstaking 
attention to detail is essential, and at present we 
find it advisable to standardise ovory membrane 
individually before use. Standardisation leaves room 
for some degree of latitude in the data, and, leaving 
aside theoretical considerations as to the applicability 
of the formula used to membranes of this structure, 
in our hands repeated standardisation of the same 
individual membrane has shown a progressive diminu¬ 
tion in average pore size. These difficulties are gradu¬ 
ally disappearing, but we mention them as a warning 
of the necessity of checking one’s results with the 
greatest care. 

The virus material we have used consists of juice 
extracted from diseased plants. This juice is very 
complex and may contain tannins, resins, and other 
readily precipitated materials which do not occur in 
animal tissues. As a consequence there is a rapid 
clogging of the pores, especially of the finer mem¬ 
branes, in spite of very thorough preliminary clarifica¬ 
tion by passage first through paper pulp and then 
through a coarse (0-6^ or 0-7^) membrane. With some 
plants, for example, tomatoes, especially if more than 
a very few weeks old, this plugging is so thorough as 
to make the results quite useless as a guide to the 
.size of the particles. With tobacco and certain other 
plants it is much less serious, but it is always present 
to Borne extent. To this is perhaps to be attributed 
the fact that we do not get a sharp endpoint. We 
do not find that the virus passes undiminished in 
quantity through the series of membranes down to a 
definite pore size, at which it no longer passes ; there 
is a progressive reduction in amount all the way down. 
To take one example (where the quantity of viriife 




130 


MATURE tJW 23,: 1932 


present was estimated by the number of spots develop- 
mg on the leaves of 2v. glutinoaa ), after passage of 
paper pulp the number of spots was 407 per leaf; 
after 0*8(i membrane, the number was 220; after 
0*49{i, 38 ; after 0*25^ it was 6, and after 0*lpL or 
less, there were no spots. It may be necessary to 
remove this clogging material before passage of the 
membranes, ancf experiments are in progress for this 
puipose. 

With all qualifications made, the results obtained 
are of interest and significance. As is the case with 
animal viruses, we find that the plant viruses differ 
greatly in size among themselves. The virus of 
tobacco mosaic (Johnson No, 1) passes the 0'51|X 
membrane, though in reduced quantity (only 4 plants 
infected *>ut of'8), and passes the 0154fx easily. The 
virus of yellow tobacoo mosaic (Johnson No. 0) is of 
the same size, passing 0*05Ipt. (2 plants positive of 8). 
Aucuba mosaic virus passes GT2G(x and 0T12fi but 
does not pass 0*1 Op, 0*08 |jl, or 0 051 ft. The virus of a 
Hyoacyamus disease found by Dr. Marion Hamilton 
passes 0-30p but not 0-234p or any smaller mem¬ 
brane : and this is a point of some interest since (as 
she shows in a paper now in the press) this virus does 
not pass through a L.3. Pasteur-Chamberland porcelain 
candle, although its pore size is about 2*5u, 

By Elford’s method of calculation, these figures 
would indicate a particle size of 16pp for the tobacco 
and yellow mosaic viruses, about 40-60pp for auouba 
mosaic, and 150pp for the Hyoacyamua virus. The 
value found for tobaoco mosaic comes midway be¬ 
tween Duggar’s estimate of 30-40mp and the recent 
estimate of 5mp by Waugh and Vinson. 

It is possible by the use of these membranes to 
separate two viruses occurring together in nature in 
the same plant. Dr. Hamilton’s Hyoacyamua virus 
♦was passed through a series of membranes. It passed 
O*04p and 0*30p with characters unchanged ; after 
passage through 0*234p, 0*209p, and 0* l2Gp the disease 
produced was of different type, and further investiga¬ 
tion has shown that the virus passing the smaller 
membranes is entirely different in its properties from 
the other larger virus it acoompamed, and it is 
possible to separate the two by other methods than 
filtration. D. MacClement. 

J. Hbndxbson Smith. 

Bothams ted Experimental Station, 

Harpenden, Herts. 


Constitution of Tantalum and Niobium 

These two elements of the vanadium group have 
properties very unfavourable to mass - spectrum ana¬ 
lysis and all attempts previously reported have been 
completely unsuccessful. I have now been able to 
Obtain their mass lines, owing to the kindness of Dr. 
P. Kronenberg of Berlin, who has prepared for me 
specimens of the pentafluorides. These solids ore 
slightly volatile but their great chemical activity makes 
them troublesome to deal with. If, however, they 
are volatilised in the discharge tube itself, it is possible 
to obtain, at least intermittently, a discharge which 
contains the metallic ions. Under these conditions 
the data are not complete, but one result is beyond 
doubt, and this is, that notwithstanding their frac¬ 
tional chemical atomic weights, both elements are 
essentially simple. 

Tantalum, which was investigated first, gave a 
strong line at 181 followed by a diminishing series 
2CK), 219.. *duetoT&F,T4F,... Neither the expected 
isotope 183 not any other could be detected even to 
one-fiftieth of the main line. The packing fraction of 
tantalum was estimated from the position of the line 
200 among the mercury group to be - 4, Owing to 
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certain experimental difficulties, this is only to be 
regarded as a rough provisional value, but it eliminates 
any possibility of an abnormally high mass. Correct¬ 
ing to the chemical scale, this value gives 

Atomic weight of tantalum = 180*89 a 0*07. 

Niobium behaved in exactly the same way, giving a 
single line at 93 and fluorides at 102, 121 .. . It has 
not been possible to measure the packing fraction of 
niobium with accuracy, but direct comparison of the 
line 93 with line 85 (SiF p ) suggests a large negative 
value, about - 8. This gives on the chemical scale 

Atomic weight of niobium=92-90 ± 0*05. 

The atomic weights of these elements given by 
chemioal methods have always been regarded as un¬ 
satisfactory, and these results suggest that the present 
international values, 181 *4 and 93*3, are considerably 
too high. F. W. Aston. 

Cavendish Laboratory, 

Cambridge, July 11. 


Vibrations in Solid Rods 

In connexion with the study of vibrating metal 
rods, a method of investigation lias been devised 
which promisee to lead to a number of new and inter¬ 
esting results. The experiment consists in tapping 



Jte. 1* 


a rod'at one end with a small hammer* and than , 
mak i n g visible the train of waves which occur as a 
result of rfie impact. This is accomplished in the 
following manner. *1 * 

To the end of the rod opposite that which is tapped 
is cemented a piece of piezo * electric crystal, for 1 
example, quartz or tourmaline, which oonvertsthe 
vibrations at that point to an altera*^ 
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This voltage is amplified and impressed on a oathode 
ray oscillograph, which has in connexion with it a 
properly synchronised time-ax is device. The hammer 
is driven by a synchronous motor and strikes the end 
of the rod ten times a seoond. By proper adjustment 
throughout, each train of waves occurs on the oscillo¬ 
graph screen exactly superposed on the preceding 
tram, so that a steady pioture is obtained representa¬ 
tive of the periodic displacements of the end of the 
rod with time. This graph, as it really is, may bo 
photographed if desired. 

It has been found that in most oases the waves are 
quite complex, being combinations of longitudinal, 
flexural, and possibly other modes of vibration. In 
order to separate these component frequencies, the 
voltage from the amplifier may be passed through a 
tuned cirouit and the selected frequency then im¬ 
pressed on the osoillograph. It is thus possible to 
pick out vibrations of different types. 

In Fig. 1 are shown several examples of waves 
which occur in duralumin rods when they arc struck 
with a hammer. The fourth curve shows the pre¬ 
dominating frequency present in the wave immedi¬ 
ately above it, this analysis being obtained with the 
use of the tuned circuit previously mentioned. 

By measuring the decrement of any desired wave, 
the coefficient of solid viscosity corresponding to that 
frequency may be calculated, and it is believed that 
considerably greater accuracy may be obtained in this 
way than has been possible with previous, more in¬ 
direct methods. From the fourth curve in Fig. 1, 
which corresponds to the fundamental mode of longi¬ 
tudinal vibration for a certain duralumin rod, the 
logarithmic decrement was found to be 0*010, giving 
a value for the coefficient of solid viscosity of 4*0 x 10*. 
Although thik was of duralumin, it is interesting 
to note that in 1922 Dr. R. W. Boyle 1 suggested that 
when the coefficient was accurately determined for 
steel (in many respects similar to duralumin), its 
order would probably be not greater than 10 6 . The 
variation of this coefficient with frequency and ampli¬ 
tude of vibration remains to be determined, but when 
this matter is examiried in greater detail, it is probable 
that a clearer understanding of the nature of solid 
viscosity, including hysteresis, may be forthcoming. 

George S. Field. 

National Research Laboratories, 

Ottawa, June 8. 

* W* Son Sect. IIL, p. 203 ; 1932 . 


Moan Lives Of the Lowest Metastable States in 
'Neutral Oxygen, and Intensities of Lines 
^ 7 Arising therefrom 

. Transitions froth the lowest metastable levels in the 
Oi spectrum are of interest as occurring in nebular 
and auroral spectra. The red lines »P i( 1 - l Z> 8 
(Ue!$ 06 , 6264), which have been . produced in the 
labonitoiy by Hopfield, 1 have been identified by 
Paschen * as occurring m the spectra of some of the 
nebula* sod by Sotamer 9 as occurring in the spectrum 
of th$ night sky, while the line - 1 j 8L (X5577) is 
the well-known auroral green line first identified by 
McLennan. A theoretical calculation of the intensities 
of such transitions and the mean lives of the meta¬ 
stable states is therefore of interest. 

These ‘forbidden’ transitions are evidently due to 
quadripole radiation, for the Zeeman effect in the 
auroral green line has been shown by Frerichs and 
Campbell 9 to be in agreement with the supposition 
of qucuir^le radiation, but inconsistent with the 
hy|K*tteii of perturbed dipole radiation. In a 
forthoommg * paper in. the Proceeding of the Royal 
<X T mode the corresponding calculations 


for Oin with reference to nebular lines, on the assump¬ 
tion of quadripole radiation. 9 The final results are 
expressed in terms of integrals of radial wave func¬ 
tions, thus depending only on the central field of 
force adopted, and these integrals can be calculated 
from a comparison of calculated and observed 
separations between the levels. Now, Heisenberg 9 
has shown recently that the wave equation for the 
lowest levels of an atom in which there are n electrons 
outside closed shells only differs, in first approxima¬ 
tion, from that of an atom in which there are n 
‘holes’ (that is, a closed shell is incomplete by n 
electrons) in that a different central field of force 
must be adopted. This enables the method outlined 
above for Om to be applied immediately to the case 
in hand, thus yielding the following results for the 
2p 4 terms in Ox : 


Line. 

•P t - *£), (X6300) 
■Pj - l D % (X6364) 
*P„ - (\6391 ) 


Relative Intensity (per atom). 

? 1 

4 x 10 -* } 


(X 6577 ) 

J P, - l *S ' 0 (not observed) 


1 

10- 7 

2 x 10** 
0 



Relative intensity of 1 D 1 - LS» 0 to *P, - 1 D 1 = 1400 : 1 
Mean life of 1 <S 0 state -0-02 sec. 

„ „ l D t „ = 100 see. 

The results are, of course, only approximate, the 
figures for l D t - l S 9 and the mean life of the 1 S Q state 
being less accurate than the others. The only direct 
comparison with observation is in the relative in¬ 
tensity of lines with l D t as initial state. The relative 
intensity of •P,, 1 - l D t is about 4 : 1 according to 
Hopfield, 1 while for the nebula N.G.C. 7027 the ratio 
is about 6 : 2 according to Wright. 1 The line 3 P 0 - 1 D 1 
(X0391) is not observed in the nebulas, but was weakly 
observed in the laboratory according to Paschen, 9 
These results are in satisfactory agreement with the 
above. In a subsequent paper, however, Paschen * 

S ves the relative intensity of *P r 1( * - l D t as 6 : 3 : 1. 

this were really the case, it would, of course, be in 
serious disagreement with the theory. 

The figures for the mean lives throw some light on 
conditions in the nebulas and the auroral regions. If 
it becomes definitely established that the red lines 
(XX6300, 6304) occur in the auroral spectrum, the 
observed relative intensity of X5677 to X6300, com¬ 
bined with the above calculated relative intensity per 
atom , would furnish the relative number of atoms in 
the l S 9 and 1 D i states, which would be of interest in 
connexion with possible processes of excitation in the 
upper atmosphere. 

I wish to thank Mr. M. F. Crawford for valuable 
discussion of the experimental data. 

A. F. Stevenson. 

Department of Applied Mathematics, 

University of Toronto, 

May 26. 


1 Hopfield, PAy#. Rtv., 37 , 100 ; 1931. 

* Paachen, Naturwitt 18, 752 ; 1930. 

■ Sommer, ibid. Of. Grofcrlan, Naturwi «„ 30, 85 : 1932. 

* Frerichs and Campbell, Phyt. Rev., 36 , 1400; 1931. 

* Cf. also Bartlett, Phut. Rev., 84 , 1247: 1920. 

* Heisenberg, Ann . Phut., 10, 888 ; 1031. 

* Paschen, Z. Phytik, 86, 1; 1030. 



■ Layer-chain Structures of Thallium Di-Alkyl 
Halides 

During the last year we have been studying the 
crystal structures of a series of compounds RgTlX* 
which prove to be of some interest in view of the 
recent work on the rotation of molecules in crystals. 
The dimethyl thallium halides are tetragonal and the 
others orthorhombic, pseudo-tetragonal, and all show 
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a sodium chloride-like structure. Layers of T1X 
parallel to the ab plane are spaced out at distances 
depending on the length of tne alkyl chains, which 
are attached to the thallium ions perpendicularly to 
these layers. The a and b coll dimensions are almost 
independent of the alkyl group and vary between 
4*29 A. (chloride) and 4*70 A. (iodide). These spacings, 
which, except in the case of the iodide, are much lower 
than the values 4*85 A. (Muller) 1 and 4-70 A. (Bernal) * 
found for the distance between rotating chains, are 
in agreement with other indications that the chains 
in these compounds do not rotate. 

There is evidence that the chains are not of the 
usual zigzag pattern, but are like Muller and Shearer’s 3 
suggested type 3, and the two covalencies of the 
central thallium atom in the chain are at 180°. 

We have also studied the double refraction of these 
compounds, which combine the characteristics of both 
chain and layer structures. The following table shows 
that the sign of the double refraction may be either 
positive or negative according as the influence of the 
chain or layer character is the greater (cf. Bernal’s 
observation, loc. cit., of negative double refraction in 
an alkyl ammonium chloride). 

Sion or Double Refraction 


X 

TIMe.X 

TlEt,X 

TlFr,X j 

I 

Br 

__ 

+ 

1 

Cl 

+ 


+ J 


The variations can be satisfactorily explained by a 
simple extension of the method of Wooster, 4 by taking 
into account the relative importance of the various 
atoms in their contribution to the refraction. 

A detailed account is in preparation. 

H. M. Powell. 

D. M. Crowfoot. 

Department of Mineralogy, 

University Museum, 

Oxford. 

1 NATURE, 189, 436, March IB, 1932. 

• NATURE. 189, 870, Juno 11, 1932. 

• IBS, 3156; 1923. 

-* Z. Krift .. 80, 49ft ; 1031. 

A Metagalactic Cloud between Perseus and 
Pegasus 

During the course of an investigation concerning 
the occurrence of bright metagalactic clusters, I have 
found between the constellations Perseus and Pegasus 
a number of clusters of onagalactic nebulae which 
seem to form subsystems of an extended meta- 

S dactio cloud. This cosmical unit can be traced in 
erscheTs G.C. and is very conspicuous in the N.G.C. 
and I.C. material. On the whole, the supersystem is 
composed of fifteen or nineteen larger and smaller 
metagalactic dusters, situated between a =23 h , 
$ * + 20° and a=3 h 20®, 8=+48°. All the sub¬ 
systems are arranged in a zone reminding one of 
a region of the galaxy. The well-known Perseus 
cluster, discovered by M. Wolf, is involved on the 
north-following boundary, and the Pisces group 
(£. P. Hubble) near the central region of the doua. 
A ©annexion between the metagalactic cloud in ques¬ 
tion and the Pegasus duster is suggested. 

450 N.G.C. objects are situated in the general field of 
Hie cloud, and the main bulk of these objects seem 
to be physical members of the cloud. The density of 
debugs in this part of the sky is remarkable. Thus 
tye count 117 N.G.C. objects in the central region, but 
only 8 and 3 respectively in equal large areas, situated 
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north and south of the said region. Tra&Mlsfiiip 
the literal symbols of magnitudes given in N.G.C. 
into numerical values of total magnitudes, we obtain 
for 312 nebuke, obviously belonging to the cloud, 
a frequency - curve of total magnitudes remarkably 
similar to the corresponding curve for the objects 
in the bright Virgo cloud, discovered and studied by 
H. Shapley. Thus the curve also shows the 1 hump ’ 
in its ascending branch, earlier found by W. Baade in 
the case of the Ursa Major duster. 

The distance of the bright metagalactic supercluster 
(or cloud of galaxies) can be assigned the preliminary 
value of 10 * 10® light-years, the extension and depth 
of the cloud to about 30 x 10* light-years in accordance 
with the distances found for the known clusters of 
faint nebulae involved in the metagalactic cloud here 
considered. W. E. Bkrnheimer. 

Observatory, Lund, 

April 25. 

Energy of Dissociation of Nitrogen 

In Nature of June 11, page 870, A. K. Datta 
gives the energy of dissociation of nitrogen as deduced 
From his measurements of the absorption spectrum 
of nitrous oxide. 

The value — 18*1 appears to have been used for the 
heat of formation of the latter gas. This value is so 
suspect that a redetermination has been made in this 
department, 2 and similar work is in progress at the 
National Physical Laboratory. 3 Using the value 1 
- 20*6, Datta’s figure becomes 9-0 0 volts or 208 
kilocalories. 

The following table includes the more recent values 
obtained by various methods, and shows that the 
energy of dissociation of nitrogen is now compara¬ 
tively well known: 


Birge . 

9*04 ± 0*2 volts 

Nature, 122, 842; 


1928 

T. Faraday Soc., 26, 
713; 1029 

Kaplan 

9*0 volts 

Proc. Nat . Acad., 10, 
220; 1929 

Tate and Lozier 

8*4 ± 0*5 volts 

Phys. Rev., 89, 224; 
1992 

Datta (corrected) 

9*0 volts 

Nature, 129, 870; 
1932 


T. C. Sutton. 

Research Department, 

Woolwich, 

June 12. 

1 T. 0, Sutton, PhU, Afaff. L 1932 (In proa*). 

■ Annual Reports, 1931,13 and 76. 

Fatuoids or False Wild Oats 

Mb. E. T. Jones’s observations 1 are, as he remarks, 
highly important in their bearing on the problem of 
the origin of fatuoids or false wild oats. The con¬ 
clusions to be drawn from these observations are, 
however, in my opinion, precisely opposite to those 
drawn by Mr. Jones. His data, allowing that two or 
more genes are concerned in the production of the 
fatuoia complex in diploid x tetraploid oat hybrids 
surely support my assumption that the fatuoid com¬ 
plex of hexaploids is determined by a number of 
linked genes. Therefore, for fatuoids to arise by gene 
mutation, as he considers they*do, it is necessary to 
assume mutation occurring simultaneously in all these 
genes—a rather improbable assumption. The change 
in dominance, stressed by Mr. Jones, has in other cases 
been shown to be directly attributable to polyploidy* 

As for the absenoe of crossing-over in fatuoids, 
this is a characteristic of chromosome aberratipmi in 
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general, now very widely established. I must confess 
inability to see how it can support the gene mutation 
theory of the origin of fatuoids, but on the chromosome 
aberration theory it is expected, since chromosomes 
B and C are not complete homologues. They are 
considered to be homologous along parts of their 
length, but not in the region bearing the fatuoid genes. 
Hence, complete linkage or absence of crossing-over is 
expected in this region . 

In a paper 2 on the analogous speltoid mutations of 
wheat, I stated that the formula? for fatuoids and 
speltoids there presented, and quoted now by Mr. 
Jones, were provisional and would probably have to 
be modified. Fivo years’ further cyto-genetic work, 
with greatly improved cytological technique, has 
demonstrated the need for modification, but not for 
any fundamental changes in the original hypotheses 
and formula?. Instead of duplication of whole chromo¬ 
somes, it is now clear that only parts of chromo¬ 
somes are duplicated in some mutant strains. The 
hypothesis that fatuoids arise through chromosome 
aberrations is, I consider, now so well established for 
most strains I have studied (including strains of 
Series A ) that it appears to mo unnecessary at present 
to resort to the alternative gene mutation hypothesis 
for those cases in which the evidence of aberration is 
not yet so clear. 

It is, however, impossible hero to summarise ade¬ 
quately the voluminous data upon which this opinion 
is based. They will be assembled for publication after 
the present season’s work is completed. The object 
of the present note is to answer Mr. Jones’s criticisms 
by indicating the very different interpretation which 
it is possible to place upon his observations. The 
observations themselves are certainly very important, 
for their bearing not only on this problem but also on 
the wider problem of the origin of cultivated oats. 

C. Leonard Hoskins. 

McGill University, 

Montreal. 

1 Nature, 129. 617, April 23, 1032. 

• J. Genetic*, 20; 1^26. 

In a letter recently contributed to these columns, 1 
Mr. JL Philp makes certain statements and arrives at 
certain conclusions in respect of the subject-matter 
of a communication made by me to this journal 2 
which require consideration. 

In reading through Mr. Phil p’s letter it appears to 
me that he has not clearly apprehended the facts 
stated in my communication. From my descriptive 
statement that “ Segregates have appeared in this 
cross [A. barbata xA. brevis] in which the basal 
articulation and basal pubescence characters of tho 
A. barbata parent occur in association with the awn 
and grain-apex of A . brevis type . . he concludes that 
I maintain that grain-apex, as well as awn, is linked 
with the fatuoid complex, although in an earlier part 
of the same paragraph I definitely refer to the fatuoid 
complex as consisting of the characters articulation , 
basal pubescence, and awn. I have expressed no view 
as to whether the grain-apex is or is not linked with 
the fatuoid complex. The cross-over types in question, 
so far as the fatuoid problem is concerned, relate to 
the appearance of a weak awn (of A , brevis type) in 
association with a horse-shoe shaped base and dense 
basal pubescence (a combination of characters not 
hitherto recorded); and conversely, the twisted geni¬ 
culate awn (of A . barbata type) in association with a 
1 cultivated * type of base. 

The other misapprehension, and a very fundamental 
relates to a statement (a presumption on Mr. 
part) that my observations are based upon a 
tnploid hybrid. In the second paragraph of my com- 
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munication it is clearly indicated that the cross-over 
types under consideration arc segregates possessing 
the diploid chromosome number. 

As Mr. Philp’s letter is based almost entirely upon 
these two main issues, his criticisms and conclusions 
require no further comment. 

Prof. C. L. Huskins puts forward the view that it is 
possible to explain tho observed cross-over types as 
evidence in support of tho chromosome aberration 
hypothesis. 

The cross-over types in question exhibit a break¬ 
up of the fatuoid complex into two parts. We 
have, therefore, on the basis of the present evidence, 
to examine the case for the probability or improba¬ 
bility of simultaneous mutations occurring in these 
two ‘ units On the basis of the mollified gene- 
mutation hypothesis, the mutations are considered to 
occur not in the B chromosome but in C. This is a 
point of importance when making comparisons of tho 
expectations of crossing-over, or of gene mutations, in 
Series-/l hexaploid fatuoids with the ' diploid ’ cross¬ 
over types of tho diploid-tetraploid cross. In the 
latter, the cross-over affects both the B and C chromo¬ 
somes. The necessity for assuming that the occurrence 
of simultaneous mutation in both ‘ units ’ of the gene 
complex in Series-A fatuoids depends, therefore, upon 
whether the linkage in the corresponding epistatio 
genes in tho C chromosome is of the same degree as 
that between the genes of the B chromosome, which 
are fundamental in the determination of tho fatuoid 
characteristics; and whether the epistatio genes in C 
are numerically similar to those in B . Timm is 
evidence, however, that all mutations occurring in 
6 Y are not of the same degree of complexity, and as 
examples of the divergent mutant types thus pro¬ 
duced, I may mention tho already recorded strongly 
awnod Types A, B y and C , and the fatuoid of Golden 
Ha in. 3 From these observations it may be inferred 
that simultaneous mutation does take place, but not 
always in the same degree. On its extent, therefore, 
depends the appearance of fatuoids, sub-fatuoids, 
semi-fatuoids, or simply st rongly awned types, and 
their relative frequency must depend upon the extent 
to which one gene or set of genes mutates in relation 
to tho others. Probability, therefore, is not so very 
remote. 

With regard to the homology and genic identity 
of the B and C chromosomes, that is, assuming for the 
moment that we are dealing with a oase of whole 
chroinosomo aberration as originally postulated by 
Prof. Huskins, 1 know of no positive evidence which 
proves that the B and C chromosomes carry identical 
genes throughout tho whole of their length, excepting, 
of course, those which determine tho fatuoid complex. 
There is, however,- on the contrary, evidence to show 
that in some oat varieties genes affecting spikolet 
number are present arid also genes affecting the 
morphological character of the awn. 3 As Prof. 
Huskins Has himself put forward the view that the B 
and C chromosomes have had a separate specific 
origin, their identity in gene constitution is on this 
account scarcely to be expected. On the basis of the 
chromosome aberration formulae, it has to be assumed 
that the B and C chromosomes are identical and in¬ 
terchangeable without any apparent phenotypical 
changes other than those appertaining to the fatuoid 
complex. If, however, Prof. Huskins wishes to 
maintain, as now appears to b© the case, that in 
most strains what we have is not whole chromosome 
aberration but a duplication of only parts of the 
chromosome, then surely some fundamental modifica¬ 
tion of the formulae is necessary. This, in his letter, he 
does not permit. As, however, tho critical details of 
the application of this modified interpretation of the 
Chromosome aberration hypothesis have not yet been 
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published, to comment upon this aspect of the problem 
would be purely hypothetical. 

Genetieal data showing the inadequacy of the 
chromosome aberration hypothesis to explain Series-A 
fatuoid phenomena have already been published. 3 
Recently, on the basis of eytologioal investigations of 
material supplied by Prof. Huskins, Nishiyama 4 lias 
corroborated my conclusions in respect of Series-A 
fatuoids, namely, that they arise by mutations occur¬ 
ring in the C chromosome. 

The validity of the chromosome aberration hypo¬ 
thesis as such does not necessarily arise in these 
discussions ; the point at issue is its applicability as an 
explanation of the origin and behaviour of Series-A 
fatuoids, ^ub-fatuoids, and semi-fatuoid types which 
show regular and simple Mendelian segregation and 
possess normal (2 n— 42) chromosome numbers. 

A theoretical case for opposite conclusions can very 
probably be made out, based upon the assumption of 
some form of chromosome duplication, but until the 
occurrence of the latter is substantiated, there are no 
convincing reasons why wo should depart from the 
principle of complex gene mutation as first postulated 
by Nilsson-Ehle. 5 

E. T. Jones. 

Welsh Plant Breeding Station, 

University College of Wales, 

Aberystwyth, .lime 24. 

1 Plillp, J., XiTURK, 129, 706, Mav 28, 1032. 

■ Jones, K. T., NATURK. 189. 617, April 23, 1932. 

• Jones, E. T., J. Genetks, 29; 1930. 

4 Nislilyuma, [., Jajvtneae J. Genet icn, 7 ; 1931. 

* Nilsson-Elile, 11,, Hrrerfitcui, 11, 401 ; 1921. 


Inheritance of Fluorescence in Rye-Grass 

X am engaged on the cytology anil genetics of 
perennial rye-grass ( Lolium perenne L.) and Italian 
rye-gross {L. multiflorum Lam.). It is commonly 
believed that many plants intermediate botweeti these 
two species arc a result of hybridisation, and it was 
the object of the work to investigate this hybridism. 
In the course of the investigations, the inheritance of 
fluorescence of roots under ultra-violet light 1 has been 
studied. The fluorescent character which ib found in 
Italian rye-grass and strains of ‘ false ’ perennial but 
not in true perennial rye-grass offered an opportunity 
for rapid classification of type*. 

Twenty-eight parent plants were tested for fluor- 
escenceaft-er allowing tillers to growroots on filter paper, 
Sixteen of these were ‘ non-nuorescent 1 and twelve 
were ‘ fluorescent \ These plants were self-pollinated 
by using cellophane bags, and the work was carried 
out under controlled conditions in the glasshouse, 
The seedlings resulting from the self-pollination were 
examined for fluorescence. Of 1459 seedlings tested 
from the 1 non-fluorescent ’ plants, all except one 
(probably a contamination) were ‘ noil-fluorescent 
Nino of the ' fluorescent ’ plants gave 100 per cent 
‘ fluorescent * seedlings, the total number tested from 
these plants being 885. The remaining three 1 fluor¬ 
escent ’ plants produced both ‘fluorescent’ and ‘non- 
fluoroscent * seedlings. One of these gave 191 
‘ fluorescent ’ and 65 ‘ non-fluorescent ’ (a ratio of 
SM)4 : 1), another 126 and 40 (a ratio of 315 : 1), and 
a third 8 * fluorescent ’ and one ‘ non-fluorescent \ 
Insufficient seeds to give a significant result were 
obtained from this plant. The first two results, how¬ 
ever, appear to indicate that fluorescence depends on 
a single Mendelian factor, and that the two parent 
plants are heterozygous for this factor. 

The relationship betwoen fluorescence and some 
botanical characters of the plants is of interest. The 
flowering glumes of the ‘ non-fluorescent * plants were 
awnless and the leaves con duplicate in the bud. The 
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flowering glumes of the plants which produced 100 
per cent * fluorescent ’ seedlings were awned and the 
leaves convolute in the bud, although, as is usual in 
L. multiflorum , the basal flowering glumes of the lower 
spikolets were often awnloss. The three parent plants 
which produced both 4 fluorescent ’ and * non-fluor- 
escont' seedlings differed from one another in awn 
characters, .One was awnless, in the second there 
wero a few flowering glumes with very short awns, 
while in the third some of the flowering glumes 
produced either short or well-developed awns. They 
wore similar, however, in that in each case the leaves 
in the bud were couduplicate. 

This work is being continued. 

L. CORKIEL 

(Macmillan Brown Agriculture 
Research Scholar). 

Botanical Department, 

Massey Agricultural College, 

Palmerston North, 

New Zealand, 

May 16. 

1 G (miner. " Prak. Bit*. f. Pflanr.enbau mid TMlunxeiirtehutai", 1929; 
Linelian ami Mercer, Sci, Droc. Roy. Dublin Soe., 1931 ; Fay, N.Z.J. 
Ayr., 1931. 


A New Method for Mitochondria 

I have recently found that quinone (parabonzo- 
qiiinonc) has an intense fixative action upon mito¬ 
chondria. It is best to treat tissues for an hour with 
ouinone dissolved in saline first, and then to transfer 
them to any fixative one may choose. I have found 
this much preferable to using quinone-saline alone or 
mixing it with any other fixative. The quinone may 
be at any concentration from 0-05 per cent for delicate 
tissues (Such as kidney) to 0*5 per coni for liver. 
Plenty of fluid should bo used. The saline should be 
roughly isotonic with the blood of the animal used, 
but if the quinone is used at 0-5 per cent, it is as well 
to make the saline 0*1 per cent less concentrated than 
usual, so as to avoid having the fluid hypertonic. 
Surprisingly enough, Camoy’s fluid is one of the 
best fixatives to use after quinone. I have used the 
formula without chloroform. 

It is remarkable that one hour’s treatment with 
such a weak solution as 0*05 per cent of quinone 
should render the mitochondria msolublo in the fixa¬ 
tive which is regarded as the most destructive of 
them. Bouin’s fluid is also excellent after quinone- 
saline. One may stain with iron heematoxylin, or by 
Altmann’s or Benda’s method. In using Altmann’s 
method, a convenient differentiator is one part of 
absolute alcohol saturated with picric acid to seven 
parts of 30 per cent alcohol, used cold. If one uses 
Carnoy’s fluid and follows with Altmann’s method, 
one may fix one’s tissue in the morning and have 
finished slides of mitochondria in the evening. No 
special mordantage is required for subsequent staining 
in Benda’s alizarin and crystal violet, which gives 
good results after Camoy’s fluid. 

The technique has been worked out mostly with 
the liver of the newt and the liver and kidney of the 
guinea-pig. No advantage has been found in substi¬ 
tuting other quinones for parabenzoquinone. 

Full details of the technique, with an account of the 
research leading up to it, will be published in the 
Quarterly Journal of Microscopical Science . 

I wish to thank Prof. E. S. Goodrich and Dr. H. M. 
Carleton for helpful criticism of my slides, and Mr, 
C. E. J, Crawford for chemical advice. 

John R. Baker. 

Department of Zoology and Comparative 
Anatomy, 

University Museum, Oxford, May 30. 
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Research Items 


Indian Village Godlings.—In (in account of the cult 
of B&ro Bhaiyti, a form of * demon worship * prevalent 
in Eastern Bengal (J. and, Proc. Asiatic Society of 
Bengal, N.S., vol. 26, No. 1), Mr. Chintaharan Chakra- 
v T arti points out that no trace of the religious rites of 
the village folk of India, often very interesting, is 
found in any scriptural text, though the people retain 
palpable traces of undoubtedly ancient ritos. In 
the cult of BtLro Bh&iya, or the Twelve Brothers, as 
observed in Kot&llp&da in the district of Farid pur, 
the objects of worship are twelve brothers and their 
sister or mother. It is known also popularly as the 
cult of Vanadurgft (the mother of the twelve brothers) 
or Nisanfttha. The brothers are described as demons 
and terrible in appearance. Any displeasure on their 
part brings disease and calamity. Vanadurga has 
been described as a troe goddess, as her worship takes 
place under a tree and she has no separate image. 
There is no fixed time for the worship of these deities ; 
but it usually takes place on Tuesdays and Satur¬ 
days and in the day-time. Generally no images are 
made ; but there is an effigy of one of the brothers 
in a house in the village of Unatfia. At Kotiillpadti 
the worship is performed at the base of a big Advatt-ha 
tree, the place being known as Ni4ai-khola, or the 
place of worship of Ni4ai. There is no provision for 
daily worship as in the temples. The rites of worship 
follow those laid down in the scriptures with regard 
to worship in general, except that the heads of the 
sacrificed animals are not taken back, but are left 
in the hoi tow of a tree. The mantras used are all in 
Sanskrit, and the whole worship has been made to 
conform to the Tantra form, the deities being 
given Sivaite implements and attributes, rIi owing 
bow a purely popular cult has been affiliated to 
Aryandom. 

Fortifications at Tell el-Ajjul. -Liout.-Col. N. P. 
Clarke offers a reconstruction of the defences of Tell 
eJ-Ajjul, Southern Palestine, so far as revealed by 
excavation to date, in Ancient Egypt f pt. I, 1932. 
On the south-west side the tell is protected by the 
Wady Glmzzeh ; on the remaining three sides by the 
Great Fosse, from which the earth was thrown out 
on the hill to form a slope of 35° ; while the slope of 
the counterscarp is I in 4. The dominance of the 
site over the neighbourhood and its strength were due 
entirely to artificial works. On the north-east the 
ground was undulating and probably afforded cover 
to an attacking enemy. As might be expected, there 
appears to have been a work in this direction to deny 
this ground to an enemy. A pit has been discovered, 
the earth from which, contrary to normal practice, 
haw been thrown outwards to form a bank. This was 
u self-contained outpost, the great depth of which 
gave perfeot cover from archery. A tunnel leads from 
near the main entrance on the north-east side to 
the work, which holds, possibly, one hundred men. 
A sunken road also leads from the tell to the pit. A 
similar pit, which was probably also connected with 
the tell by a tunnel, lies several hundred yards to the 
north. These belong to the earliest system of defence, 
and there is evidence to suggest that they are of the 
copper age (3500-3000 b.c.) or shortly after. The 
northern trenched enclosure includes the pit outpost 
and must be later. A different system of trenches 
runs off the north-east corner; but instead of the 
irregular lines of the pits, the trenches run in long 
straight lines. They strengthen the entrance of 
kbe^jbell itself by outflanking any attack on the 
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The Trunk of a Mammoth.— -Some oight years ago 
a Tungus hunter found a well-preserved mammoth's 
trunk in the Bolshaya Baraniha River in Siberia, the 
first proboscis-tip to have been Reen since the days 
of the paleolithic age (Science Service, Washington, 
D.C.). After various wanderings, the proboscis-tip 
reached the Museum in Leningrad, and it has now 
been described by Dr. G. Flerof. In general, there 
is a resemblance to the trunk-tip of the Indian 
elephant, but the * lip ' is much longer and wider 
than that of any modem elephant and gives the entire 
tip a bilobed appearance. Its adaptation is towards 
the efficient plucking of large bunches of grass or moss, 
at which it would he more adept than Indian or 
African elephants, which feed largely upon the loaves 
of trees and shrubs. An interesting point, the report 
states, is that European cave drawings sometimes 
represent the mammoth as having a hilobod trunk-tip, 
and the recent discovery of the frozen specimen shows 
again how keen was the perception of the artists of 
the old stone age, and how accurate were their drawings. 

Bibliography of the Sardines. -The sardine is of 
enormous commercial importance in both Europe and 
America. But throughout their entire existence the 
sardine fishing, curing, and canning industries have 
always Buffered from disconcerting fluctuations in the 
stocks of the various sardine species. On both sides 
of the Atlantic much research lias therefore been 
undertaken in an as yet more or loss unsuccessful 
attempt to elucidate the life histories of these fishes 
and to understand the causes underlying their erratic 
habits. A vast and scattered literature has therefore 
grown up around them. In order to facilitate 
reference to all the published works on Sardina 
pilch ar dux (Europe), S, mclanoslicla (Japan), S, 
ocellata (South Africa), S. sajax (west coast of South 
America), and S. caerulca (west coast of North 
America), a bibliography has been compiled and is 
now published as Fisk Bulletin No. 36 of the Bureau 
of Commercial Fisheries, California. With few ex¬ 
ceptions, the compiler, or her associates, has consulted 
every paper or publication listed, and a brief summary 
of the contents of each is appended immediately 
following the title. The usual system of listing the 
authors alphabetically and the papers of each author 
chronologically has ‘been adopted. This carefully 
compiled'ami very full bibliography should prove of 
immense benefit to all students of the sardine in the 
spheres of both natural history and of commerce. 
Copies are offered free of charge to interested persons 
ana in exchange for the publications of other bodies 
engaged in marine research. Address : California State 
Fisheries Laboratory, Terminal Island, California. 

Indian Fungi.—Dr. E. J. Butler and Dr. G. R. 
Bisby have recently published a book which attempts 
to collect together our knowledge of the fungi of India 
(The Imperial Council for Agricultural Research, 
Scientific Monograph No. 1 : “ The Fungi of India 
Government of India Central Publication Branch, Cal¬ 
cutta, 1931, pp. 237, 11s.). The authors have con¬ 
sulted more than five hundred scientific papers, and 
have compiled a descriptive Mnt which should help the 
student of mycology in the largo area under review. 
The introduction is perhaps the most interesting part 
for the general student. Comparisons of the fungus 
floras of India and Europe are made, and show that 
more than twenty-three per cent of the total number 
of species are also represented in Europe. This is 
more than the proportion of phanerogams, for only 
six per cent of the number of species of flowering 
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plants occur also in Europe. There are other inter¬ 
esting comparisons of distribution which should in¬ 
terest the ecologist as well as the student of mycology. 
An extensive list of synonyms is given and will go far 
towards clearing up many difficulties of nomenclature. 

Twisted Trees.—Recent observations of trees the 
trunks of which have a clockwise or counter-clockwise 
twist appear to show that this is not produced either 
by the wind or by any reaction to the movement of 
the sun. Mr, F. Knorr (./. Heredity , vol. 23, No. 2) 
has made a number of forth or observations on conifers 
in California. In 1926, search disclosed 486 twisted 
trees, in 44 per cent of which the twist was clockwise, 
56 per c<jnt the reverse. The following year, with still 
larger numbers belonging to six species, 27 per cent of 
the trees were found to bo twisteel, 52 per cent of them 
clockwise. In later yearH it was found that only part¬ 
ed the species in a particular area would show twisting. 
In the giant redwood and in certain deciduous trees, 
secondary growths showed the same twist as the 
parent trees. Examination of conifer seedlings showed 
that the twisting begins with the woody thickening 
both in stem and root, while in older trees the branches 
and twigs show the same twist as the main trunk, 
although the intensity of twist may vary to some 
extent. These observations all suggest that twisting 
of the wood may be a genetic character, and if this 
is the case, the habit of western lumbermen in leaving 
twisted trees for seeding purposes because thoy are of 
less economic value will be very unfortunate in its 
effects. 

Microscopic Determination of Ore Minerals.—The 
optical and microchemical study of opaque minerals 
is now reaching a mature stage in its development. 
The most recent work on the subject in English ( U.S. 
Oeol. Surv ., Bull. 825, 1931, pp. 204) has been written 
by M. N. Short, who has himself been occupied with 
the investigation of improved methods during the 
last four years. From a research point of view, 
the book is noteworthy because, for the first time, 
full determinative tables are given incorporating the 
effects of polarised light on polished surfaces of ore 
minerals. A far-reaching and critical study of quali¬ 
tative microchemioal tests for elements forms the 
basis of another and equally useful set of determina¬ 
tive tables. A combination of these two methods 
with the etching processes devised by Davy and Fam- 
ham, Murdoch, and others brings the whole technique 
up to the level of reliability attained by the better 
known petrographic methods involving the use of 
transmitted light. The work concludes with a list of 
specific tests for minerals, the latter being arranged 
alphabetically. It is obtainable from the Superin¬ 
tendent of Documents, Washington, D.C., at a cost 
of 60 cents. 

Boring for Oil in Egypt.—The third section of the 
Report on “ Boring for Oil in Egypt '* (Cairo : Govern¬ 
ment Press, 1931) deals with the eastern desert and 
adjoining islands. Mr. T. Sutton Bowman gives a 
full and detailed account of his investigations of the 
samples from various wells drilled in this territory, 
and the report is of note as being one of the few 
lengthy expositions on the use of sedimentary petro¬ 
graphy (‘ heavy 1 minerals, etc.) in oilfield (subsurface) 
problems, published outside America. The specialist 
in this subject will profit by reading Mr. Bowman’s 
acoount of his methods and findings, and while some 
of the former are open to criticism, there is little doubt 
that this region has provided yet another case of 
the value of intensive petrological work in competent 
hands. The stratigrapher will find that the prob¬ 
lem of the Nubian Sandstone has been re-attacked, 
and, although admittedly the evidence is at present 
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of local significance and based on work which is inoora- 
lefce, the sharp petrographic distinction established 
etween the Cenomanian on one hand, and the 
Turonian and Santonian and true Nubian Sandstone 
on the other, is indicative of at least a promising 
means of analysing this composite lithology in other 
regions of Egypt. 

Greenland Weather. — The weather of Greenland 
has importance in the institution of a groat circle 
flying route between Great Britain and North America, 
and was investigated by the recent British Arctic Air- 
Route Expedition. Some results are given in a paper 
by Mr. S. T. A. Mirrlees in the Geographical Journal 
for July. During summor, visibility on the cost coast 
was good when once the low fog belt over the pack ice 
was left behind, and during winter, apart from the 
short hours of daylight, it was fairly good. Winds on 
the east coast were light in summer, but gales were very 
froquent in winter and of great violence. They were, 
however, local and might possibly bo avoided if choice 
of landing places were available. The observations 
from the ice cap station are, however, the most im¬ 
portant and cover a period of about eight months. 
Poor visibility showed a frequency of 44 per cent, but 
probably drifting snow accounted for fully half of 
those occasions, and since the drift layer is shallow, 
it would not affect aviation. Strong northerly winds 
were frequent and calms rare, but gales were less 
common than on the coast. The average temperature 
of the air on the ice cap varied from 2° F. in September 
to - 33° in February, and the variation of temperature 
was great from day to day and depended on the direc¬ 
tion and force of the wind. Inversion of temperature 
at heights of 1000-1600 ft. was found to bo common, 
and the lowest temperature recorded at those heights 
was - 14° F., but there are no records for Juno, July, 
Octobor, and November. Cloudiness at the ioe cap 
station was small. Flight-Lieut. D’Aeth concludes 
that a summer flying route over Greenland would 
be entirely practicable, but that winter flying would 
be difficult and necessitate an efficient ground 
organisation. 

Structure of Atomic Nuclei.—Now that neutrons 
have been detected as probable products of the 
artificial disintegration of light elements, it will be 
necessary to accommodate them in some way in the 
scheme of nuclear structures. An attempt at this 
has been made by F. Perrin (J. Physique, May, 
p. 96, 8.). In his first scheme, the particles employed 
for the light elements aro helium nuclei (at), neutrons 
(o>) and protons (re). The scheme explains nicely the 
strong emission of neutrons, without protons, in the 
artificial disintegration of beryllium, the structure of 
which becomes 2a lo>, and is otherwise fairly satis¬ 
factory, except in the case of nitrogen, which, written 
as 3a 1 eo lrc, should apparently be capable of giving 
neutrons as well as protons, whereas the former 
are not emitted. Largely on this account, a second 
scheme, which is highly suggestive, has also been 
proposed, in which the protons are supposed linked 
up with neutrons to give ’ demihelions 1 (tq), particles 
of mass 2 and unit charge, whioh are in fact known now 
through the discovery of the heavy * hydrogen* isotope 
spectroscopically. On this scheme beryllium remains 
the same as before, but nitrogen becomes 3a lij. The 
important implication of this second scheme is that 
the particles produced in artificial disintegration 
which have been generally supposed to be protons may 
actually be demihelions. The experimental evidence 
already extant should be adequate to deoide this 
point, but it is noted that it could at least account 
for certain features of Blackett’s photographs of the 
artificial disintegration of nitrogen. Perrin also gives 
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schemes for the nuclear structure of the elements from 
neon to potassium, analogous to his second scheme 
for the lighter elements, but- with the modification 
that the maximum number of a-particles which could 
occur on purely numerical grounds is not employed, 
to obtain agreement with the results of disintegration 
experiments. It is interesting to note that there is 
some indication from this of why potassium (41) 
should have a natural radioactivity. 

The Bleaching of Cellulose Materials.—In 1927, 
Oiibbens and Ridge, of the Shirley Institute, carried 
out some important work on the action of chlorous 
bleach liquors on cotton, and revealed the surprising 
fact that in such cases the degradation of the cellulose 
was most rapid at a pH value of about 7, that is, at 
the neutral point. Subsequent work by Kauffmann, 
Weiss, and others, along different lines, has led to 
the same conclusions, although none of the theorios 
advanced in explanation is entirely satisfactory, 
since they ignore the effects of variations in tho con¬ 
centration of cellulose. The problem has now been 


attacked from tho point of view of the bleaching of 
wood cellulose by F. H. Yorston, of the Canadian 
Forest Products Laboratory (Proc. of the Canadian 
Pulp and Paper Assoc ., p. 31 ; 1932), who lias found 
that an experimental bloaohing mixture may be 
buffered to a pH value of 8-8-9-2 by addition of light 
magnesia, increase in acidity by neutralisation of the 
free lime by carbon dioxide being thereby avoided. 
In addition, it was possible to follow the rate of reduc¬ 
tion, at pH 9, of hypochlorite by pulpH which had 
already consumed various amounts of bleach, and to 
show that this reaction is monomoleeular with respect 
to hypochlorite. It is concluded that the propor¬ 
tion of those substances present in the pulp in rela¬ 
tively high concentrations (for example, celluloses and 
pentosans) is probably little changed by the action of 
the hypochlorite, especially if allowances are made for 
the effect of tho oxidation of soluble lignins on tho 
apparent rate of reduction of hypochlorite and for 
tho autodocomposition of the hypochlorite itself. 
An additional observation of interest is the superior 
colour of pulps bleached in an alkaline medium. 


Astronomical Topics 


Comets.—It is now established that there was a 
nebulous object near Newman's comet on the evenings 
of June 25 and 29. C.A JXJirc. 392 contains a letter 
from Dr. Schmitt stating that ho observed the object 
visually on June 29 with the Algiers equatorial, and 
also found it on his plates ; he then examined the two 
exposures made on June 25, and found two images 
that indicated nearly the same motion as that of 
Newman's comet, which was registered on the same 
plate. On the first four days of July, observers 
at Bergedorf, Neubabolsberg, Heidelberg, Norwood, 
Yerkes failed to find any companions to Newman’s 
cornet, but on July 6 and 7, M. Delporte photographed 
two companion bodies at Uccle. Computations by 
Dr. M. Davidson make it unlikely that either of those 
is identical with the object of June 25 and 29. 

A plausible conjecture is that Newman’s comet lias 
been expelling a series of vaporous masses, which have 
remained visible for a few days and then dissipated. 
The following table gives the distances of the three 
objects from Newman’s comet:—First Object, June 
25, E.100-43** N.1F 44*8*; June 29, E.114-42** 
N.7' 29-9*: Second Object, July 0, E.49-17**, 8.3' 34-9"; 
July 7, E.47*09**, S.l' 45*4*': Third Object, July 0, 
AV. 05 WC, N,7'; July 7, W.68**, N.5\ It will be recallod 
that the great comet of 1882 expelled several portions. 
A sketch by C. L. Prince on Oct. 23 showed 4 nuclei 
(see Chambers’ " The Stoiy of the Comets ”, page 152, 
which also records that “ on one occasion the comet 
seems to have thrown off a mass of matter which be¬ 
came, and for several days was observed as, a distinct 
comet ”). 

Haward Cards No. 224, 225, 227 give the following 
positions of oomet 1932 g (Geddes). They are for tho 
equinox of 1932*0. The observers at Cordoba were 
Dr. Bobone and Mr. Tretter; at La Plata, M. 
Dartayet. The magnitude was 9. 


u.tr, 

June 25*9006 
27*0300 
27*9847 
29*0740 


&.A. 

10* 43® 13*5* 

10 55 10*7 

11 4 30*4 

11 13 28’8 


B.Decl. Place. 

81° 43' 38* La Plata. 

80 53 25 Cordoba. 

80 7 46 Cordoba. 

79 14 40 La Plata. 


An erroneous position was given in Card 226; it is 
corrected in Card 227, 


Hydrogen Content of the Stars, —Sir Arthur Edding- 
^ pointed out some years ago that the discordance 
between the calculated and observed brightness of 
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the stare (tho calculated one boing about ten times 
too bright) could be removed by supposing a larger 
proportion of hydrogen in the stars than at that time 
seemed probable. He now gives reasons for believing 
that the proportion of hydrogen is actually large 
enough to remove the discrepancy Not. jR.A.S., 

April), Ho shows that there are two solutions for 
the percentage of hydrogen, one 33 per cent, the other 
99*5 per cent. Ho regards the smaller value as more 
probable, but does not absolutely rule out tho larger 
one ; five cases are worked out ; tho sun, Oapella, 
Krueger GO, Algol, V Puppis. The agreement is close 
except in the ease of the last star ; it is suggested 
that the proportion of hydrogen may be greater in 
very massive stars. 

Sir Arthur notes that a paper by Dr. B. Stromgron, 
which ho did not receive until his own was nearly 
finished, deals with the same problem and readies 
results in very good agreement with his, Tho exist¬ 
ence of the second solution with the very high per¬ 
centage of hydrogen was noticed by both investigators. 
Incidentally, Sir Arthur notes that ho has changed 
his adopted value of the sun’s absolute bolometric 
magnitude from 4*85 to 4*00. 

A Hebrew Zodiac,—Mr. Moses B. Cotsworth, the 
well-known advocate of oalendar reform, reproduces 
in his Pamphlet W , issued last yoar, a photograph of 
a zodiac, executed in mosaic work, which was dis¬ 
covered in 1929 under the ancient synagogue of Beth 
Alpha, in the valley of Jezreol; the date is conjectured 
to be the reign of the Emperor Justin, a.o. 518-527. 
Several of the figures depart considerably from the 
usual types. Tlve Lion has its head towards the 
Virgin, the Scorpion towards tho Archer, the Scales 
are in a man’s hand (possibly to correct the anomaly 
that the Scales, being an inanimate object, break the 
circle of living things). The Hebrew names of the 
constellations are inserted, and several of them are 
distinctly legible in tho reproduction : Shor the Bull, 
Ariyah the Lion, Bethulah the Virgin, Aqrab the 
Scorpion, Qesheth the Bow ; the others are indistinct. 
Mr. Cotsworth states that a similar zodiac has since 
been discovered near Jericho. The late Mr. E. W. 
Maunder, in his “ Astronomy of the Bible ”, collected 
several passages in the Old Testament that might be 
alhisions to the signs of the zodiac ; but this is the 
first distinctly Hebrew zodiac that has come under 
the notice of the writer of this note. 
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Annual Conference <>f the Museums Association 


FpHE forty-third Annual Conference of the Museums 
-t Association was hold at Birmingham on June 27- 
July 2, by invitation of the Lord Mayor and Corpora¬ 
tion. This is the first time that the Association has 
visited the City. The University authorities very 
kindly placed lecture and office accommodation in 
Mason College, Edmund Street, at the disposal of the 
delegates, and here some two hundred members of the 
Association mat under the presidency of Sir Henry 
Miens. 

Owing to tho prevailing financial conditions, the 
number of delegates was somewhat smaller than 
usual, but the Conference was noteworthy in that 
the social side was reduced, to a minimum, and the 
numerous papers provoked animated, if not always 
ap pro j iria tc, <1 isc ussiori. 

In his presidential address, Sir Henry Miers gave an 
encouraging account of the past year's work. With 
the assistance of the Carnegie United Kingdom Trus¬ 
tees, grants have been made to certain municipal 
museums for the reorganisation of their collections, 
and short training courses for curators were held in 
London and Edinburgh. With the generous co¬ 
operation of the Carnegie Corporation of New York, 
surveys of museums in Canada and Africa were carried 
out by Sir Henry Miers and Mr. S. F. Markham, in the 
Mediterranean by the honorary t reasurer and honorary 
secretary of the Association, and of the museums of 
Montreal by l)r. Cyril Fox, director of the National 
Museum of Wales. As a result of these surveys, 
directories of museums in Canada and Africa are in 
preparation which will contain data hitherto im¬ 
possible to obtain even from the statistical departments 
of the appropriate governments. 

Other matters of importance concerning museums 
which Sir Henry dealt with were co-operation between 
the national and provincial museums, and the ex¬ 
pressed desire on the part of the national museums 
to assist so far as possible the small museums: the 
Board of Education pamphlet on “Museums and the 
Schools" ; the work of the federations and the recent 
formation of a new federation, the South-Western 
Group of Museums and Art Galleries ; co-operation 
with the British Broadcasting Corporation; and the 
improved status of the curator which is likely to 
result from the adoption of the diploma scheme. Hir 
Henry also commented on the increased usefulness of 
the Mmeunis Journal, and reported that the member¬ 
ship of the Association had increased (luring the year 
from 516 to nearly 800. 

At the conclusion of the address, the honorary 
treasurer (Alderman Charles Squire) presented Sir 
Henry with two bronze pieces of sculpture by Allan 
Howes, as a mark of the Association’s appreciation of 
his services as president during the last four years. 

Following the presidential address. Dr. G. F. Hill, 
director and principal librarian of the British Museum, 
opened a discussion on “ Co-operation between 
National and Provincial Museums He deplored 
the splitting up of collections and their subsequent 
distribution to different centres, as well as the reten¬ 
tion locally of unique or historical specimens which fit 
properly into the series of our great national museums 
but obviously are out of place, unsafe, and lack true 
appreciation in the local museum. He also dealt with 
loan collections and the presentation of duplicates 
or oasts and electrotypes to smaller museums by the 
larger institutions. 

Subsequent speakers from the London museums 
elaborated these points, and their views appeared to 
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meet with approval from their provincial colleagues. 
The remainder of the morning was occupied by Miss 
M. H. Keating’s description of a travelling exhibition 
which she has prepared to illustrate child welfare 
work, and later in the day the delegates were able to 
inspect part of Miss Keating’s exhibition. 

Wednesday provided a varied programme of great 
interest. Dr. Alexander Scott described the work and 
methods of the British Museum laboratory in cleaning 
and restoring metal objects, and the results obtained, 
as illustrated by lantern-slides, aroused the enthusi¬ 
asm of the audience and provoked numerous inquiries. 
Mr. S. L. Davison, of Port Sunlight, described the 
objects and methods of tho Regional Federations of 
Museums, basing his remarks on his experience with 
the Lancashire and Cheshire Federation. " Modem 
Methods of Examining Pictures ” was the subject of 
a delightful and practical exposition by Prof. A. P. 
Laurie, who made difficulties seem easy and constantly 
captured the admiration of his hearers by his wide 
knowledge of the history of pictures and artists. In 
the afternoon. Dr. L. J. Spencer explained how he 
illuminated the cases and specimens in the Mineral 
Department of the British Museum, and thus provoked 
a discussion of primary importance to the delegates. 
From tho consideration of the lighting of museum 
cases to that of the illumination of a child’s mind is 
no mean step, but the audience accomplished the 
transition safely and pleasantly under the guidance 
of Miss M. Champness, who described her work in tho 
Newbury Museum. 

From the subsequent discussion it appears that 
most curators are agreed that the handling of speci¬ 
mens by the child is of primary importance, while the 
* once upon a time ’ method of telling a story, the 
provision of seats for the small listeners, and, if 
possible, the use of a special room away from adult 
interference, all contribute to the success of the 
instructional classes. 

Most of Thursday morning was devoted to the 
annual business meeting, but the Association welcomed 
Mr. R. A. Kendall, of the who inaugurated 

a discussion on broadcasting and museums. Mr. 
Rendall outlined the educational policy of the Corpora¬ 
tion, and hoped that the art galleries and museums 
might assist the broadcast of talks by arranging 
cognate exhibits, or by installing a loud-speaker in the 
institution for the benefit of organised discussion 
groups. 

The morning of the last day of the Conference was 
devoted to a summary, by Mr. G. H. Hill, of publicity 
methods and extension work as at present practised 
by museums, and to Mr. D. Payler’s description of his 
work in the Birmingham Museum in preparing eco¬ 
nomic and other exhibits. Dr. Cyril Fox, as chairman 
of the Education Committee, outlined the newly 
prepared scheme for a diploma to be awarded to 
curators after examination. Space does not permit 
the explanation here of the detailed proposals, but 
the scheme found favour, as it is definitely practicable 
and is based on a high enough standard to ensure the 
recognition of the diploma as a sound educational and 
curatorial qualification. 

An official visit was paid by the Conference to the 
Museum and Art Gallery, where the delegates enjoyed 
the magnificent art collection and the pleasing habitat 

S oups of birds and mammals under the guidance of 
r. 9. C. Kaines Smith, the keeper, and Sir. Donald 
Payler, respectively. An unusually large trade 
exlrfbition was also staged in the Art Gallery. 
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Chemical Societies 

f 'N his presidential addreRS to the Society of Chemical 
Industry at Nottingham on .July 13 under the 
title “ Ourselves and Kindred Societies ”, Prof. G. T. 
Morgan discussed various aspects of the problem of re¬ 
union or co-operation among societies concerned with 
the furtherance of the professional and scientific wel¬ 
fare of chemists. The original territorial organisation 
of the Society of Chemical Industry in local actions 
holding their own meetings ami other activities has 
in recent years been supplemented by the inception 
of subject groups, commencing with the Chemical 
Engineering Group in 1918. 

Two such groups, the Food Group and the Plastics 
Group, have been formed during the past year, and this 
development alone is one which induces consideration 
of the relations of the Society with certain specialist 
societies and the possibility of such fusions or federa¬ 
tions as was witnessed in 1882, when the New- 1 
castle Chemical Society throw in its lot with the 
Society of Chemical Industry, and again this year, 
between the Food Group and the Society of the Food 
Industry. 

An analysis of fourteen out of the sixteen separate 
societies concerned with the scientific and professional 
interests of chemists shows that the societies in 1930 
had a total membership of 23,905 and a combined 
income from subscriptions of £49,557. Ignoring the 
fact that many individuals were members of several 
societies, the average annual subscription is thus about 
£2, the expenditure of which is divided as follows : 
32*5 per cent for scientific literature, 9-5 per cent on 
social amenities, 0 per cent on library facilities, and 
55 per cent on administration. This latter high pro¬ 
portion is attributed to the reluctance of chemists to 
assume such functions, and while paying tribute to the 
efficiency of administration of the societies generally, 
Prof. Morgan suggested that an important means of 
reducing this proportion of expenditure would be 
found in the societies drawing closer together and 
centralising or simplifying office appointments as losses 
from the staffs occurred through retirement, resigna¬ 
tion, or other causes. 

So far as the publication of scientific literature is 


and Co-operation 

concerned, the main burden is shared by the Chemical 
Society and the Society of Chemical Industry, and the 
formation of the Bureau of Chemical Abstracts already 
represents a measure of co-operation between the two 
Societies which, by eliminating duplication, adoption 
of a single format anil index, etc., has enabled them to 
deal with the increasing volume of literaturo which 
requires abstracting. Attempts to organiso an Anglo- 
American scheme have so far fallen through, but if the 
fourteen societies could collaborate in technical publi¬ 
cation and pool their financial resources, there appears 
to he every prospect of the Bureau being ublo to deal 
effectively with the steadily increasing number of 
original memoirs in all branches of chemistry, un¬ 
embarrassed by financial anxiety. 

Following this step of co-operation in abstracting, 
Prof. Morgan suggested that the publication of joint 
in place of individual transactions would be a further 
economy. The steps recently taken by the Faraday 
Society and the Chemical Society for publishing ordin¬ 
ary contributions to the Faraday Society and physico¬ 
chemical papers of tho Chemical Society as a new joint 
journal is an example that might well be followed. 
Similarly, the possibility of a joint chemical newspaper 
which would replace the more ephemeral part of 
Chemistry ami Industry might, also be well worth ex¬ 
ploring. This journal would be able to present a wide 
survey of current topics of personal interest to English- 
speaking chemists, as well as including progress re¬ 
ports and summaries of scientific researches, and 
affording a suitable medium for tho publication of the 

i 'ubiloo lectures or the lectures now arranged by the 
nst.itute of Chemistry on modem development# in 
the main branches of chemistry. 

Improvement of library facilities, research facilities, 
and vocational education in chemistry are other 
matters that might bo expected to follow the reunion 
or rationalisation of the profession. Effective action 
can, however, only be expected when, as Prof. Morgan 
>ointed out, tho members of the individual societies 
ace the problem from the point of view of the well¬ 
being of the profession as a whole and not of the 
interests of an individual society* 


Sunset Glows and the Andean Eruptions 


ATTENTION was directed in Natukk of Juno 25, 

p, 932, to a report from Johannesburg of sunset 
afterglows in South Africa following the eruptions in 
the Andes last April. Two other correspondents have 
been kind enough to send further extracts from letters 
from the same place. Mr, A. Stanley Pye-Smith, 
51 Wickham Road, Beckenham, Kent, sends the fol¬ 
lowing extract from a letter dated May 3 : “We are 
having very wonderful sunrises and sunsets, as a re¬ 
sult of the volcanic dust from South America. The 
glows red long after the sun is visible, while there 
are no clouds at all to catch the light, as far as one 
can see. It is a pleasant ehange to have prolonged 
light in this latitude where darkness falls so quickly.’* 
Miss Cecilia F. O’Connor, 402 Milton Road, Cam¬ 
bridge, has sent extracts from a letter, dated May 4, 
loceived from her brother, Mr. E. R. O’Connor, 
Germiston, Transvaal, which give more precise de¬ 
tails, stating that “ at sunset the colours are magnifi¬ 
cent, but it is about an hour later when they are best. 
Normally at that time it is pitch dark. But now the 
western sky is lit a flaming red light to the zenith— 
as though there were a huge volcano belching out 
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volumes of fiery smoke. The red light is so powerful 
that everything catches a reflected tint, but yet you 
can see stars shining through, even to the west ! 
What clouds there are, are etched in flame, and, 
towards the zenith, the real shades through purple to 
the ink blue of night.” The same writer in a further 
letter, dated May 18, describes the sunsets as appear¬ 
ing to get finer, possibly because of the unsettled 
weather. 

A letter, dated May 20, since received from Dr. E. 
Kidson, director of the Meteorological Office, Welling¬ 
ton, New Zealand, suggests that the volcanic dust had 
travelled on with the prevailing westerlies to New 
Zealand early in that month ; it is probable therefore 
that the complete circuit of the southern temperate 
zone has long since been completed. Dr. Kidson de¬ 
scribes the sunset afterglows that began about the 
end of the first week in May as verv beautiful, ranging 
in colour from pale pink to yellowish pink in the 
western sky, the appearance showing a certain amount 
of structure suggestive of thin high smoke. Several 
reports of unusual manifestations of halo or corona 
have been received by his Department. 
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A particularly interostinc point to which Dr. Kidson 
directs attention is that daily determinations of the 
intensity of the solar radiation at noon, made with the 
aid of an Angstrom pyrheliometei 1 , showed a sudden 
decrease of about ten per cent on May 5 and a slight 
recovery since. As an effect of this kind is likely to be 
general over the region affected by volcanic dust at 
high levels, it appears probable that the excess of 
solar radiation now being received by the earth’s sur¬ 
face over the northern os compared with the southern 
hemisphere, on account of the season, iH distinctly 
greater than usual. Although some effect on the 
weather is probable, it would be unsafe to refer ab¬ 
normal vteather at a particular place to this source, 
and there are not enough meteorological observatories 
at present to allow of a comparison between average 
weather conditions in the two hemispheres before and 
since the eruptions, in order to trace their effects. 

E. V. N. 


The Laboratory for Fresh Water Biological 
Research on Windermere 

N Great Britain, research on fresh water biological 
problems has, for many years, suffered from the 
lack of adequate laboratory facilities—a curious fact 
since so much valuable pioneer work has been done 
in the British Isles, particularly on the lakes. The 
opening, last September, of a laboratory under the 
control of the Fresh Water Biological Association of 
the British Empire has removed this drawback, and 
investigators wishing to pursue the various branches 
of fresh water research can now be assured of obtaining 
the requisite facilities. 

The laboratory is situated in Wray Castle, about 
three miles from Ambleside and on the north-west 
shore of Windermere. The lake reaches its maximum 
depth, just over seventy metres, about, a quarter of a 
mile from the boat-house, and different types of inflow¬ 
ing streams and of shore lines are within a convenient 
distance. There is also a large number of streams and 
of smaller bodies of standing water within a short 
distance of the laboratory, these including examples 
of very diverse types, while almost the whole range 
of British fresh water habitats can be found within 
a distance of fifteen miles. There is thus abundant 
scope for biologists interested in plants or animals 
of special groups or in their habitat conditions. 

The laboratory is equipped for most of the usual 
types of biological research. It contains ample facili¬ 
ties for microscopical and for experimental work, both 
purely physiological and also chemical, Gas for heat¬ 
ing purposes is provided from a petrol-air installa¬ 
tion. There is a large range of basement cellars which 
or© used for aquaria or for storage purposes, while dark 
rooms are also available. The usual equipment for 
plankton investigation is provided, and for this and 
other forms of lake work a motor launch is available, 
as well ais a smaller boat. This launch is a twenty- 
four-foot sea-going pinnace, fitted with gears so 
that very low speeds can be maintained for dredging 
operations. It also has a derrick and a winch driven 
by the motor for lifting heavy apparatus. The launch 
is provided with electric light ana navigation lights for 
flight work. 

Persons working in the laboratory can obtain a 
variety of accommodation in Ambleside, and simple 
accommodation is available in the Castle itself, rooms 
having now been fitted up for this purpose. Inquiries 
about working places and research facilities may 
be made to the Naturalist-in-charge, Wray Castle, 
Ambleside, Westmoreland, or to the Honorary Direc¬ 
tor, Dr, W. H. Pearsall, The University, Leeds. 
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The Neutron 

A GROUP of three important papers on the pro¬ 
duction and properties of neutrons has appeared 
in the June number of the Proceedings of the Royal 
Society. The first, by J. Chadwick, is an account of 
his own experiments and a general discussion of the 
problems involved. 

The experiments are in principle quite simple. 
Beryllium or boron is exposed to the a-partiolos of 
polonium, and the resulting penetrating radiation, 
probably a mixture of y-rays with neutrons, examined 
with an electrical particle counter. The neutron has 
the property, otherwise only associated with radiation 
quanta, of being recorded by the secondary ionising 
action of Home particle with which it has collided—-in 
this case usually, if not invariably, the nucleus of an 
atom. Apart from the use of one of the new forms of 
electrical counters, the main point of the experiments 
sooms to be that a very strong preparation of polonium 
is required. 

Amongst the interesting questions which are touched 
upon in Dr. Chadwick’s survey are the effective colli¬ 
sion area which various nuclei offer to a neutron and 
the allied problem of the nature of the interaction. 
Dr. Chadwick finds by direct experiment that both for 
light and heavy nuclei the effective area is not much 
different from the usually quoted values for the size 
of the nucleus, and since experiments with lead indi¬ 
cate that neutrons are scattered about equally well in 
all directions, he suggests that the interaction may 
occur well inside the nucleuH, which is in accord with 
the very limited region throughout which a neutron 
would be expected to have an appreciable field. 

The other papers; by N. Feather and P. I. Dee, are 
concerned with the application of the Wilson cloud 
chamber to the problem. Dr. Feather has obtained 
a number of photographs of the collisions between 
neutrons and nitrogen nuclei, in which, on account of 
its negligible interaction with electrons, the neutron 
itself does not give a trail. The collisions appear 
to be of several types. In some, presumably elastic, 
there appears only the short, heavily ionised trail of 
the fast nitrogen nucleus which has been set in motion. 
The inelastic collisions were of two main types, in the 
first of which the neutron is captured and an a-particle 
liberated, whilst in the second the neutron is not 
captured but probably a proton liberated. 

Mr. Dee’s contribution is a search for visible evi¬ 
dence of the interaction of neutrons with the electrons 
of molecules in the air, using a most carefully ad¬ 
justed Wilson chamber. This was not found, and the 
quantitative formulation of his results shows that the 
probability of interaction of a neutron with an elec¬ 
tron, with the production of a recoil electron track, is 
less than one per cent of the probability of similar 
interaction witn a nitrogen nucleus. The ionisation 
along the path of a neutron is given as less than one 
ion pair in three metros of air. 


University and Educational Intelligence 

Aberdeen.— The University Court has decided that 
in future the professor of surgery shall devote the 
greater part of his time to the duties of the chair, and 
that his private practice will be limited to cases seen 
and treated in Aberdeen—with rare exceptions. It is 
understood that preference will be given to those candi¬ 
dates of wide experience of clinical surgery and aeknow* 
lodged power of teaching who, by their special training 
and record, have given evidence of their capacity for 
and interest in research. The appointment to the 
chair is made by the Crown on the recommendation of 
His Majesty’s Secretary of State for Scotland, 
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Tkjc following appointments have been made at 
Armstrong College, Newcastle : Dr. H. L. Riley to be 
professor of inorganic and physical chemistry ; Prof. 
G. R. Clemo to be director of the Department of 
Chemistry. 

A Chelsea Polytechnic Old Students' Association 
is to be inaugurated at a meeting to be held on Nov. 
4, on the occasion of the opening of the Polytechnic 
extension by the Parliamentary Secretary to the 
Board of Education, Mr, H. Ramsbotham, M.P. 
Old students wishing to be present at the meeting, 
or who desire particulars of the Association, should 
address communications to the Honorary Secretary, 
Chelsea Polytechnic Old Students* Association, Man- 
resa Road, Chelsea, S.W.3. 

Db. C. B. Mabson has been appointed head of the 
Chemistry Department of the Hull Municipal Tech¬ 
nical College. Dr. Marson received his early training 
as an analytical chemist with Capt. J. A. Foster of 
Hull, and was for some time in the laboratories of tbo 
British Thomson-Houston Company at Rugby, After 
War service, he took a course in fuel and metallurgy 
at the University of Leeds, leading up to the B.So, 
degree, and for two yeara held the gas research 
fellowship of the Institution of Gas Engineers, work¬ 
ing on the influence of inorganic constituents on 
the properties of ooke. He was then appointed on 
the staff of the Joint Research Committee of the 
University of Leeds and the Institution of Gas 
Engineers, from which he proceeded to the position 
of chief chemist to the Northern Coke Research 
Committee. 


helped to develop a new concept: government by 
science. By humanising scientific knowledge/ they 
have, it is said, immeasurably improved the social life 
of millions of citizens who otherwise would tend to 
isolation from more favoured groups. The aggregate 
amount of their annual budgets exceeds ono hundred 
million dollars, and their student enrolment exceeds 
three hundred thousand. Obviously they must have 
been and still are a potent factor in American culture, 
but os for the claim that they have achieved Morrill's 
object, this cannot easily be reconciled with Prof. John 
Dewey’s contention in “Philosophy and Civilisation” 
(reviewed in Nature of March 5) that the “ disorder, 
confusion, and insecurity ” characteristic of American 
social life are due to “ our half-way and accidental use 
of science ”, In the same bulletin are summarised the 
results of another important national survey, that of 
negro colleges and universities, and a description is 
given of the purpose and organisation of three others 
now under way, those of secondary education, the 
education of teachers, and school finance. 


Calendar of Geographical Exploration 

July 24, 1862.—Central Australia 

J. M. Stuart reached the coast of north Australia 
at the mouth of the Adelaide River near Port Darwin,' 
thus achieving his aim of a land journey from south 
to north of the continent, Stuart’s explorations began 
in 1858 in the country north of Lake Gairdner ; in 
1860 he discovered the Alberga and Finke Rivers and 
the MacDonnell range of mountains. 


School buildings obviously condition the efficiency 
of school work just as factory buildings condition 
industrial efficiency in ways that admit of exact 
measurement, and the methods of investigation which 
the National Institute of Industrial Psychology has 
applied with notable success in the latter field are now 
being applied, on the initiative of the National Union 
of Teachers, in the former. The N.U.T. has issued a 
pamphlet containing a report, presented at a recent 
conference of local education authorities, on the 
progress of the enterprise. The problems dealt with 
include lighting, ventilation, heating, seating, staff 
rooms, workshops, playgrounds,cloakrooms, and black¬ 
boards, but the report is concerned chiefly with light¬ 
ing. Exact measurements have demonstrated the 
supreme importance of good illumination, owing to its 
twofold influence in decreasing the time required for 
perception and in decreasing nervous and ocular strain, 
with consequent improvement in both quantity and 
quality of work. The value of window cleaning (so 
justly emphasised in a less enlightened age by that 
underrated educationist. Dr. Squeers) assumes a new 
importance when exhibited in graphs and percentages, 
and surprisingly good results are shown to be obtain¬ 
able by attention to the amount of light reflected from 
furniture and walls. Some of the diagrams used are 
reproduced from 11 Seeing ”, by M. Luckeieh, director 
of the Lighting Research Laboratory, Cleveland, 
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July 26, 1529.—Discovery of Peru 

Francisco Pizarro was appointed governor of the 
newly discovered regions in Peru (Now Castile). 
Pizarro had accompanied Balboa in the discovery of 
the Pacific and had there heard of the gold of Peru. In 
1524 he had sailed from Panama and after three years 
of hardship reached the River San Juan. From that 
river ono of his officers, Bartolom6 Ruiz, set out in a 
small ship, crossed the equator, and sighted Peru. He 
brought back glowing reports of its gold and silver, 
and this led Pizarro to return to Spain to obtain help 
from the Emperor, Charles V. He started hiB return 
journey from San Lucar in 1530 and at the beginning 
of 1631 was en route for Cajamarca. By the end 01 
1533, Pizarro, like Cortes, sent out numerous exploring 
parties, the marches of which opened up much of the 
interior of South America. 

July 27, 1767.—Discovery of Tahiti 

Capt. Samuel Wallis left Tahiti (Otaheite), which 
he had discovered and where he made a long stay, 
sending an exploring party to the interior which 
reported on its great fertility. Various other small 
islands were discovered by Wallis on this voyage, 
which lasted from 1766 until 1768. 

July 30, 1774.—South Russia and Siberia 

p, g, Pallas returned to St. Petersburg after a 
journey which had lasted sinoe June 21, 1708. He, 
first investigated South Russia and the Caspianrejgioa, 
Lhter he wintered at Tobolsk, and then carried out 
researches into the morphology of the Altai Mountains 
and the region of the Upper Irtish. In 1772 he crossed 
Lake Baikal and explored the Upper Amur, and in 
the following year worked in the region of the Lower 
Volga. His observations helped to elucidate the 
problem of the origin of mountain tangos; he also / ; 
collected much information about the natural history 
and economic conditions of the regions he studied* 
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Societies and Academies 

London 

Mineralogical Society, Juno 7.—J. E. Drugman and 
Max H. Hey : Legrandite, a new zinc arsenate. A yellow 
transparent mineral on a single specimen of blende 
proved to be a new zinc arsenate. Chemical, optical, 
goniometric, and X-ray measurements were made, and 
the name legrandite is proposed for the new mineral, 
the formula of which is Zn u (As0^) a 0H,12H a 0.— 
W, F. P. McLintock : The metamorphism produced by 
the combustion of hydrocarbons in the Tertiary sedi¬ 
ments of south-west Persia. At various localities in 
aouth-w^it Persia, the escape and combustion of gas or 
oil have resulted in the brecciation, partial fusion, and 
crystallisation of calcareous marls with the formation 
of crystalline rocks consisting of pyroxene (diopside, 
aigirine-augite, and rogirino), wollastonite, pseudo-wol- 
lastonite, bytownit-e, melilite, and leucite, with glass, 
recrystallised cal cite, and anhydrite. In the field, the 
rocks resemble vesicular igneous types, but microscopic 
examination and chemical analyses, accounts of whioh 
are given, prove them in all oases to be metamorphosed 
sediments,—F. A. Bannister : The determination of 
minerals in platinum concentrates from the Transvaal 
by X-ray methods (with chemical analyses and syn¬ 
theses by M. H. Hey). X-ray rotation photographs 
‘have been used to distinguish and select for chemical 
analysis the various platinum- and palladium-bearing 
minerals present in the concentrates of Bushvela 
platinum ore. The name oooperite is retained for PtS, 
tetragonal, Bpaee-group I>* A . The face-centred unit 
cell with edges a = 4*91, c = 6-10 A., contains 4Pt6. 
The atomic co-ordinates for platinum in this cell are 
4 4 0; | 4 0 ; 4 i 4; 1 4 4> and for sulphur : 0 0 4 ; 
0 0 J ; J 4 4 1 4 4 4* The structure is a simple type 
of fourfold co-ordination built up from plane PtS 4 
groups and tetrahedral SPt 4 groups, the Pt-S distance 
being 2-32 A. Synthetic PtS has been prepared and 
is identical with the mineral cooperite. Laurite (RuS a ) 
occurs in small pyritohedral-oubic crystals and has 
the pyrite structure with unit-cell edge a- 5 *59 A. 
The third mineral, PtPdvS a , containing about five per 
cent Ni, is also tetragonal with unit-cell edges 0 = 0 '37, 
0 = 0-58 A. The unit coll contains 4PtPdS a and the 
space group is li} A . The name braggite is proposed 
for thiH mineral as being the first discovered by X-ray 
methods.—John Parry, Alpheus F. Williams, and F. E, 
Wright: Bultfonteinite, a new fluorine-bearing hy¬ 
drous calcium silicate from South Africa. This new 
mineral was found in the Bultfontein and Dutoitspan 
diamond mines at Kimberley and in the Jagersfontein 
mine in Orange River Colony. It forms pale pink 
globular aggregates of radiating needles, and has much 
the appearance of natrolite. Analysis gives the for¬ 
mula zCa(OH,F) a .SiO a . From the manner in which 
the mineral is decomposed bv water and by dilute 
acids, a formula written as Ca(OH).SiO a ,Ca(OH f F) a 
is suggested. Goniometric and optical examination 
of the minute crystals shows them to be triclinic, but 
much complicated by polysynthetic twinning. The 
mineral is related to afwillite with the addition of 
Ca(OH) a and CaF a , and the nearest ally is custerite 
[CaO. Ca(OH,F) a ,8iO a ], 

Geological Society, June 10.—L. R. Wager: Geo¬ 
logical work in Bast Greenland during the British 
Arctic Air-Route Expedition, 1930-31. The winter 
base of the expedition was in the Angmagsalik district 
and most of the geological work was carried out there 
and also in the course of two journeys. The first 
journey was northwards for 300 miles along the coast 
to* Kangerdlugsuak, and the second along the edge of 
the ice-cap to Mount Forel. The Angmagsalik district 
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consists of gneisses and schists for which the name 
Metamorphio Complex is used, since the Arolifflan age 
of these rocks cannot be proved. The coastal zone 
between the ice-cap and the sea north of Angmagsalik 
consists of high mountains and includes Mount Forel, 
the highest mountain within the arctic. These moun¬ 
tains have been cut from a raised peneplain which 
passes without interruption from the Metamorphio ' 
Complex to the Tertiary basalts and plutonio in¬ 
trusions. The peneplain has a gentle dip to the 
south-east or east-south-east, and to this is due the 
general trend of the coast and of one group of valleys 
and fjords. The inland ice haB recently receded, and 
its present action may be studied side by side with 
its effects on the recently uncovered mountainous 
surface. 

Physical Society, July 8.—J. J. Manley : On the 
determination of refractivity temperature coefficients 
for liquids. Attention is directed chiefly to the 
problems of measuring with precision the changes in 
the refractivity of a liquid for small alterations in 
temperature. An elaborated Jamin interferometer 
is described, with auxiliary apparatus necessary for 
setting up and maintaining differences in the tempera¬ 
ture of the two interferometer tubes. Further, thore 
is given a plan for measuring by means of platinum 
resistance thermometers differences in the tempera¬ 
tures of the two tubes.—N. W. McLachlan : (1) The 
axial sound-pressure due to diaphragms with nodal 
lines. A formula is found for the axial sound-pressure 
due to a disc having a nodal circle, and vibrating in 
an infinite rigid plane. Beyond a oertain axial dis¬ 
tance, when the nodal circle occurs at r ^a/y/2 the 
pressure vanishes owing to interference caused by 
the inner and outer portions of the disc vibrating in 
opposite phase. The case of n nodal circles of arbitrary 
radii is treated by an approximate method. A rigid 
disc is imagined to be severed around each nodal circle, 
whilst contiguous annuli vibrate with equal amplitudes 
in opposite phase. Finally the pressure on the axis 
of a conical shell having nodal circles is treated as in 
the previous case. When the semi-apical angle of 
the cone is Jn and there are no nodal circles, the 
formula reduces to that for a rigid disc.—(2) The 
accession to inertia of flexible discs vibrating in a 
fluid. Formulas are obtained for the velocity-potential 
at the surface of a free-edge disc vibrating with nodal 
lines in a fluid. These formate are used to ascertain 
the accession to inertia due to the fluid when the disc 
is set in an infinite rigid plane. The equivalent mass 
and the mass coefficient of the disc vibrating in vacuo 
are also found ; and the influence of the fluid on the 
frequency of vibration with (a) one nodal circle, (6) 
one nodal diameter, (c) stationary centre, is evaluated. 
—A. J. Bradley and A. H. Jay; A method for de¬ 
ducing accurate values of the lattice spacing from 
X-ray powder photographs taken by the Debye- 
Scherrer method. The usual circular type of camera 
is employed; and there are two stages in the pro¬ 
cedure, (a) the calibration process, (t>) the extrapola¬ 
tion process.—G. Millington: Ionisation charts of the 
upper atmosphere. Prof. Chapman's theory of the 
ionisation of the upper atmosphere by solar radiation 
has been applied to construct a set of charts giving 
contour lines of equal ionio density over the surfetoe 
of the earth. A simple approximate method of solving 
the fundamental differential equation of the theory 
by a rapid arithmetical process is described.-^ A. ft. 
Rao : Further investigations of the arc spectrum Of 
arsenic. By photographing the spectrum of arsenle 
by the method of the hoflow cathode discharge m 
helium and in neon about a hundred new lines nave 
been recorded. The analysis qf A&I publiflhed by 
previous investigators has boon considerably 
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and extended. New levels have been added and the 
higher members of the chief groups of the series of 
m# terms have been identified. A mean value of 
85,000 cm." 1 has boen suggested for the deepest term 
4 p 4 $ a which leads to a first ionisation potential of 
approximately 10-5 volts for arsenic. 

Edinburgh 

Royal Society of Edinburgh, June H.—L. M. Davies : 
The genera Dictyoconoide# Nuttall, Lockhartiu nov., 
and Rotalia Lamarck. The original types of Carter’s 
Dictyoconoide# [Conulite w] cooki f which have recently 
boen found after having been lost for nearly thirty 
years, are described and figured; also the original 
types of Lamarck’s Rotalia trochidifomd a, from the 
Defranee collection at Caen. The characters and 
relationships of these species are discussed; and a 
certain number of other species, hitherto referred to 
Dictyoconoidea , are removed to a new genus Lock- 
fuirtia. —E. B. Bailey and J. Weir: Submarine faulting 
of Kimmeridgian date. During Kimmeridgian times 
a submarine fault scarp was maintained by inter¬ 
mittent movement of the sea floor of the Helmsdale 
district of East Sutherland. Unconsolidated Mesozoic 
rocks on the upthrow side of the fault dissipated 
without yielding boulders, but Old Red Sandstone 
exposod in the fault scarp furnished repeated land¬ 
slips, carrying boulders that in exceptional coses 
measured 100 feet in length. Earthquakes were 
frequent, for the landslips are almost always spread 
out into graded boulder bods in a maimer indi¬ 
cating co-operation of tunamis (* tidal waves ’). 
The Helmsdale movement can be brought into 
relation with the general history of contemporary 
Britain, more particularly with the Assuring of Kim¬ 
meridgian at Ethie on the Moray Firth and the de¬ 
velopment of the Camasunary fault in Skye.—T. 
Johnson : The Tertiary plants of Ireland and Scot¬ 
land : a comparative account—(1) Thallophyta to 
Gymnospermce. The paper deals with collections of 
fossil plants from the north-east of Ireland, including 
those found at various depths (780-930 ft.) in the 
core of a bore made at Washing Bay at the south-west 
comer of Lough Neagh, and with collections of more 
or leas contemporaneous plants from the Hebrides, 
including a small collection from the Isle of Canna 
and another from a site discovered by Mr. I. A. IngliB in 
the Isle of Skye.— Mary H. Latham; Scottish Carbon¬ 
iferous Ostraooda. The specimens come from one 
hundred and forty different localities in the Carbon¬ 
iferous of Scotland and England. Most of the species 
appear to have quite a long range, few of them being 
restricted to one horizon, although some occur only 
in the Upper Limestone Series of the Scottish Carbon¬ 
iferous and others are confined to the Lower Limestone 
Series.^ — Ian m. Robertson : A study of the tyrosinase 
of potato tubers. With p-cresol as substrate, the 
tyrosinase present injltotato tubers produces a bright 
orange-red colour. The kinetics of the reaction have 
been studied by treating tuber sections with aqueous 
solutions of p-cresol in caustic soda and measuring 
the colour clwmges by means of Lovibond colour stan¬ 
dards. The oourse of the reaction is monomolecular, 
Jnth initial and final linear periods. The activity of 
the enzyme is independent of such factors as soil and 
Environmental conditions of growth, season, and stor¬ 
age, bust is dependent upon tuber maturity, disease, 
variety. The test has been applied successfully 
towards the determination of thilfariety of healthy, 

feature thbera. ^ 


Paris 


T jr-v of Sciences (vol. 104, pp. 1993-2092), 
W * n i An attempt at a oo-ordinative 
woor? of the constitution of organic compounds.— 


C. Camichel, P. Dupin, and M. Teiseii-Sofier; The 
non-turbulent regime beyond the criterion of alternate 
vortices.—Lucien Daniel : New researches on the 
descent of certain grafted Composite.—Ehresmann ; 
The integral invariants and the topology of ruled pro¬ 
jective space.—D. V. Jonesco : Certain curves which 
generalise conics. —Rud. Fueter : Hermit© forms* 
Picard group, and tho theory of quaternion ideals.— 

M. Ghermaneaco ; The problem of Riquier.-—Arnaud 
Den joy: The characteristics of the torus. -- Alex. Froda; 
The vertical measurability of functions of real vari¬ 
ables.—J. Le Roux: The differential invariants of 
groups of relativity.—J. Haag : The general theory 
of the elastic suspension of pendulums.—G. Siadbei : 
The measurement of the resistance opposed by a 
viscous medium to the movement of bodies.—J. 
Rossignol : The problem concerning cylindrical vor- 
ticoH of finite section.—Andrd Douillet : An apparatus 
with elastic coupling for measuring and recording 
graphically rotation couples.—Emile Belot: The 
original and present orientation of the orbits of the 
minor planets and of Jupiter in relation with the 
causes of the primitive eccentricities.— D. Eginitis ; 
An error of Posidonius and its influonce on the dis¬ 
covery of America.—L. Ndel : The magnetic sus¬ 
ceptibility of sulphur vapour. The diatomic molecule 
of sulphur is paramagnetic, and its properties aj*e 
clearly different from those given by the theory applic¬ 
able to oxygen,—J. Lecomte ; An attempt at the 
co-ordination of the infra-red absorption bands of 
some hydrocarbons with nucleus.—Maurice Curie and 
Jean Saddy : Phosphorescent sulphides. Extinguish¬ 
ing action of the motals of the iron group. Traces of 
cobalt or iron reduce or prevent the phosphorescence 
of zinc sulphide. Lead is without influence.—Marcel 
Cau : The interpretation of a magneto-optical effect. 

— Jacques de Lassus Saint-Genies ; A partial solution 
of integral photography.— W. Broniewski and K. 
Wesofowski : The gold-silver alloys as a type of con¬ 
tinuous solid solutions. A study of 15 physical pro¬ 
perties of gold-silver alloys as a function of the com¬ 
position of the alloy. The results are given graphic¬ 
ally. —A. Michel-Ldvy and H. Muraour : Certain sub¬ 
stances modifying the double refraction of the nitro- 
celluloses.— F. Bourion and Mile. O. Hun : The cryo- 
scopic study of ether and acetone in solutions of 
potassium chloride.— Destnaroux and Mathieu : Re¬ 
marks on the structure of films of nitrocellulose with 
high nitrogen content.— Paul Renaud ; A mineral 
india-rubber. Phosphorus chloronitridea of the con¬ 
stitution (PNCl a )„ on heating in sealed tubes to 
270° C. polymerise, giving rise to substances possessing 
some of the properties of india-rubber.— G, Darzens 
and Andrd Ltvy ; A new synthesis of eudaline (methyl- 
isopropylnaphthalene).— A. Hodaghian and R. Levaib 
lant : The action of lithium hydride on benzoyl 
chloride. The main primary product is probably 
benzaldehyde, but this is polymerised, giving benzyl 
benzoate as the main product. — Marcel Godchot 
and Max Mousseron ; 2-Aminocyolopentanol arid its 
resolution into its optical antipodes.— Lucian Semichon 
and Michel Flanzy : The application of chromic acid 
oxidation to some diacids.— L. Falfray, S. Sabetay, and 
Mile. Denise Sontag : a-Vinylhaphthalene and the 
polyvinylnaphthalenic resins.— CharJes Dufraisse and 
Robert Vieillefosse : The application of the anti- 
oxygen effect to the problem of fighting fire. The 
extinction of charcoal in the presence of oxygen. 
The Vapours of carbon tetrachloride or phosphorus: 
oxychlqride have a real anti-oxygen effect on burning, 
charcoal.—Georges Laude : The synthesis of cyaipc 
acid and of urea by the ammoniacal oxidation Of, 
carbonaceous substances. A modification of tho - 
methods previously described, giving higher 
of urea and oyanic acid.—R. Bureau: Goaiomet^ 

; I*' 
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researches on atmospherics.—Pierre Gavaudan : The 
identity of the metachromatic vacuome and of the 
leucoaine of the Monadinete and Chrysomonadineae.— 
A. Damiens and Mile. S. Blaignan : Normal bromine 
in plants : edible plants and fruits. Bromine is a 
normal constituent of plants, the amount in 100 grams 
of dry material varying between 0*17 and 2-02 rngm. 
The amount in the fruits is less.—Ph. Joyet-Lavergne : 
The r61e of the chondriome in the manifestations of 
cytoplasmic sexualisation.—A. Magnan and A. Sainte- 
Lagu£ : Flight by wing beats at a fixed point.— 
Philippe Fabre : The exciting efficacy of condenser 
discharges below the rheobase.—Mme. Phisalix : The 
reciprocal vacoinating action of the poisons of the bee 
and Vipera a#pi*. —R, Legroux, Kemal-Djemil, and 
Mme. Colette Jdraraec : The immunisation of guinea* 
pigs against glanders.— J. Lignidres: Paradoxical 
phenomena of the immunising property of the 
aphthous virus. A local aphthous lesion does not 
always confer immunity. 


Forthcoming' Events 

TUESDAY, July 20 

British Medical Association — Centenary Meeting 
^(Presidential Address at the Queen's Hall, Langham 
. ' Place, London).—The Right Hon. Lord Dawson of 
Penn : “ A Hundred Years and After ”, at 4 f.m. 

FRIDA Y t July 29 

British Medical Association — Centenary Meeting 
(Popular Lecture at University College, Gower Street, 
W.C.l).—Prof. Julian Huxley : “ The Biology of Human 
Nature ”, at 8 p.m. 


Official Publications Received 

Hurries 

Department of Scientific and Industrial Research. Summary of Progreaa 
of the Geological Survey of Great Britain and the Museum of Practical 
Geology for the Year 1981. Part 1, with Report of the Geological Survey 
Board and Reportof the Director. Pp. ill+81. (London : H.M. Stationery 
Office.) 3 a tW. net. 

Proceedings of the Royal Irish Academy. Vol, 41, Section B, Noe. I 
and 2 : Some Derivatives or Dlooumarln, by Dr. Joseph Algar, Anne K. 
O'Reilly and Mary Joy ; Derivatives of Benzo-Difurfurane, by Dr. Jowph 
Algar, Vincent 0.' Barry and Tiulhg F. Twomey. Pp. 14. (Dublin : Hodges, 
JFWIh and Co. ; London : Williams and Norgate, Ltd.) 6<1. 

University of Durham : Committee of Senate on Entrance Tests and 
Bachelor*' Degrees. Report, rp. 17. (Durham.) 

British Standards Institution. No, 467, 1932: British Standard Specl- 
fimfclon for the Identification of Chemical Pipe Lines. Pp. 8. (London ; 
British Standards Institution.) 2s. neb. 

Department of Scientific and Industrial Research. Building Science 
Abatract*. Vol. 6 (New Scries), No. 6, May. Abstract* Noe. 747*983, 
Pp. 141-176. (London: H.M. Stationery Office.) It. net. 

Madras Fisheries Department. Administration Report for the Year 
IftSO-SL By Dr. B. Suudara Raj. (Report No. I of 1982, Madras Fisheries 
Bulletin, Vol. 2(i.) Pp. v+U2. (Madras: Government Press.) 14 annas. 

India: Meteorological Department. Scientific Notes, VoL 4, No. 43; 
On the Extreme Dryness observed at Kodalkaaol during the Winter 
Months, By S. L. Malurkar. Pp. 137*144 +11 plate*. (Calcutta; Govern¬ 
ment of India Central Publication Branch.) 1.8 rupees ; 2s. fld. 

- Proceedings of the Geologists' Association. Edited by G, S. Sweating. 
y«\ 48 V Pwt 2 * 24th June ‘ p P* e7 * 200 - (London: Edward (Stanford, 

■m Mi / W» 

Th* Kent Incorporated Society for Promoting Experiments in Horti¬ 
culture. Annual Report (Nineteenth Year) 1981, But Mailing ReeeSh 
January 1081 to 81st December 1931. Pp. 69 + 6^Ut«. 

rthe Indian 
Conducted 


Indian Journal of Physics, Vol. 7, Part 1, and Proceedings of t 
Association for the Cultivation of Science, Vol. 10, Part 1. C 
by Sir C. V. Raman. Pp. 106. (Calcutta.) 1.8 rupees; 2». 

’ Report by the Financial Commissioner (Lord Mayne) on certain 
^UWiiona In Kenya. (Cmd. 409f.) Pp. vl+m. (London; H.M. 
scapofiery Office.) 8 a 

The London School of Economic* and Political Science (University of 
'London), Houghton Street, AJdwycfa, W.C. 2 . Department of Business 
Administration,Session 10H-3R Pp 28. TratolngferBurinS*Ma£S£ 
ment Pp, ll. (London.) ^ 

Air Ministry; Aeronautical Research Committee; Reports and Memo, 
ijnda. No. 1440 CT. 313$, 3U7); Sfreeae* In a WlreTheel with Ntm* 
Radial 8pokea_ under Him Load a Part by Prof. A. J, Sutton PipparS 


£*dllk* M. J. White: Part*, byFrofi i. I SuttonPipmOand wTs. 
Frauois, Pp. 19+19 plates. 1 a 3d. net. No. 143$ (Ti 3291)• Sideslip 

vSM AtpAwmMnn nf WnlM.UndMMt aIwmuV-. Q> « ^ JOpSA P{>, 6 + 4 


abd Performance of Multi-Engined. Alrtoralt. 
/W*te*. ud.net. (London: £m. Station* 

v No. 8273, Yol. 1S0J 
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Experimental Researches and Report* published by the Department of 
Gloat Technology, tb* University, Sheffield. VoL 14, I98L Pp. iti+174. 
(Sheffield.) 7s. ttd. 

The North of Scotland College of Agriculture. Guide to Experiment* 
and Demonstration Plots at Craibstons, 1932. Pp. xif + 04. (Aberdeen.) 

City and Guilds of London Institute. Report of the Counoil to th* 
Members of the Institute, 1982. Pp. xllx+76. (London: Gresham 
College.) 

Committee on Bird Sanctuaries in Royal Parks (England). Report for 
1931. Pp. 18, (London: ILM. Stationery Office.) 6o.net 

Mines Department Tenth Annual Report of the Safety in Mlnea 
Research Board, including a Report of Matter* dealt with by the Health 
Advisory Committee, 1931. Pp. 93 + 9 plates. (London : H.M. Stationery 
Office.) 2 a net. 

Proceedings of the Royal Society of Victoria, Vol. 44 (New Series), 
Part 2. Pp. 103*326 +plates 15-26. (Melbourne.) 

Transactions of the Optical Society. Vol. 83, 1981*32, No. 8. Pp. 
li+78-130. (London: Optical Society.) Ida. 

Society of Biological Chemists, India. Biochemical and Allied Research 
in India In 1931. Pp. 42. (Bangalore: Indian Institute of Science.) 

Proceedings of the Royal Irish Academy. Vol. 41, Section B, No. 3: 
Some Legendary and Historical References to Irish Woods, and their 
Significance. By A. C. Forbes. Pp, 15-36, (Dublin; Hodges, Figgis 
and Co.; London : Williams and Norgate, Ltd.) 6d, 

Kobe ion 

Bulletin of the American Museum of Natural History, Vol. 64: Th* 
Distribution of Bird Life in Guatemala; a Contribution to a Study of the 
Origin of Central American Bird-Life. By Ludlow Griscom. Pp. ix + 439. ■ 
(New York City.) 

U.S. Department of Agriculture. Technical Bulletin No. 894; The 
Biology and Morphology of the Braconid Chtkmvt an nuHpet Wesm* * 
Parasite of the European Corn Borer. By Arln M. Vance. Pp. 48. 
(Washington, D.C. r Government Printing Office.) 

University of California Publication. Bulletin of the Department of 
Geological Sciences, Vol. 21, No. 7: The Fossil Passerine Birds from the 
Pleistocene of Oarpinterla, California. By Aklen H. Miller. Pp. 111 + 
169-194 +plates 12-14. (Berkeley, Calif. : University of California Press.) 
35 cents. 

University o. California Publications in Zoology. Vol, 38, No. 8 : Type 
Localities of Birds described from California. By Joseph Grinnelh Pp. 
248-324. 1 dollar. Vol. 88, No. 4: New Pocket Gophers from Nevada. 

By E. Raymond Hall. Pp. 825-338. 25 cents. VoL 86, No. 6 : Three New 
Rodents from Lava Beds of Southern New Mexico. By Seth B. Benson, 
Pp. 885-844+plates 8-4. 26 cents. (Berkeley, Oallf. : University of Cali¬ 
fornia Press.) 

New York Academy of Sciences. Scientific Survey of Porto Rico end 
the Virgin Islands. Vol. 12 (Supplementary Part): Insects or Porto Rico 
and the Virgin Islands. Supplementary Report on the Heterocera or 
Moths of Porto Rioo. By W. T. M, Forbes, Pp. 66+0 plates. (New 
York City.) 

Field Museum of Natural History. Zoological Series, Voi. 18, No. 7; 
Reptiles and Amphibians of the Mandcl Venezuelan Expedition. By Karl 
P. Schmidt (Publication 309.) Pp. 167-163. 26 cents. Zoological 

Series, Vol. 18, No. 8: Notes on New Guinean Crocodiles. By Karl P. 
Schmidt (Results of the Crane Pacific Expedition.) (Publication 010.) 
.Pp. 166-172+plates 6-7, 26 cents. Zoologtoal Series, Vol, 19 : The Birds 
of Chile. By Charles E. HeUmayr. (Publication 808.) Pp, 478. 2.60 
dollars. (Chicago.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 366-867: Hyperflne Structure of Mercury, V,, byKlyosfttf Murakawa; 
Hyperflne Structure of Lead, by Kiyoahi Murakawa. Pp. 177*204. 80 
sen. Nos. 868-869 : Forest Fires and Weather*, by Torahtko Tereda and 
Tyokurd Utigasaki; Diffraction of Cathode Raya by Single Crystals, 
Part 1; P*Patterns,'by Ken'loh) Shiuohara. Pp. 205-286+plates 4-9. 
46 sen. (Tdkyfl: Iwanamt Shoteu.) 

Smithsonian Institution; United States NaUooal Museum. Bulletin 
162: Life Histories of North American Gallinaceous Birds, Orders Galli- 


(Kuala Lumpur.) 1 dollar, 

U.S. Department of th* Interior: Geological Survey. Water-Si 
Paper 638*1): Quality of Water of th* Colorado River in 1928-1980. ^ 

U 8. Howard. (Contributions to the Hydrology of the United States, 
1931.) Pp, U+145-162. . Water-Supply Paper 688; Surface Water Supply 
of toe United States, 1929. Fart 3: Ohio Rlv*r Basin. Pp. riii+272, 
Water-Supply Paper 692: Surface Water Supply of the United States, 
1929. Part 18; North Pacific Slope Drainage Haste*. A; Pacific Slope 
Basina In Washington and Upper Columbia River Basin, Pp. vll+lm, 
26 CftHtfl. Water-Supply Paper 696: SurflU Water Supply of the United 
States, 1930. Fart 1 ; North Atlantic Slope Drainage Basins. Pp. 
vtii+280. Water-Supply Paper 701: Burftoe Water Supply of the United 
States, 1930. Part Si Missouri River fiaetn. Ppt ix+toS. 00 cents. 
Water-Supply Paper 703; Surface Water Supply of the United State*, 
1990* Part 7 : Lower Miaaissippi River Been. Pp. v+UA. 30 oente, 
(Washington, D.C.: Government Printing Office.) _ 

U.S. Department of the Interior; Geological Sumy. Bulletin 881: 
Mineralogy of Drill Gores from the Pot*# Field of New Mexico and 
Texas. By Waldemar T. Sbhaller and Edward P. Henderaftm 1W, 
vm+124 + 89 pis tee. 60 ornt*. Bullet** $98; Nitrate Deposit* of the 
United States. ByG. R. Mansfield and Leona BOerdman. Pp. rt+l0T 
+ 11 plate*. 40 cent*. (Washington, D.C.; Government Printing 
Office.) ■ 
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Economic Problems of Native Communities 


T HE East African group of British colonies and 
dependencies has, during the last few years, 
had to endure a series of Government commissions, 
all undertaken with great pains and conducted by 
able chairmen. One of their main objects has been 
to determine the course of the political evolution of 
these regions, and the net results have been alter¬ 
nately to excite and depress the political aspira¬ 
tions of the resident European and Asiatic com¬ 
munity, hut the reflex effect on the more sophistic 
cated section of the overwhelming black population 
cannot have been to its advantage. 

The commissions culminated in a prolonged in¬ 
quiry carried out by a Joint Committee of both 
Houses of Parliament sitting in London and pre¬ 
sided over by the late Lord Stanley of Alderley, 
and after his lamented death, by Lord Onslow. 
This was a momentous business ; it went on for 
some months and issued a monumental and well- 
balanced report. But inquiry was not yet to cease, 
for arising out of this Joint Committee is the report 
by Lord Moyne which is now before us ; * one on 
railway economics, one on the financial position 
of Tanganyika Territory, and the Morris-Carter 
Land Commission are yet to come as sequelae of 
the Joint Committee. 

After the considerable expenditure of public 
funds involved by these extensive inquiries, it waa 
pleasing to hear the Secretary of State for the 
Colonies recently declare, at the annual East African 
dinner, that inquiry had been overdone and would * 
henceforth cease. Lord Moyne's report is, how- . 
ever, an admirable document; it is short, and it 
goes to the heart of things, namely, the economic 
position of the Colony. The old country, the heart 
of reserves of centuries of capital accumulation, has 
been shaken to its foundations during the last two 
years ; the marvel therefore is that the colonies, 
all dependent on the production of raw materials 
which have slumped below cost of production, can 
have survived at all. 

The main objects of Lord Moyne's inquiry were 
to ascertain the contribution made to taxation By 
the different racial communities, to review railway 
freights and import duties, and thus discover the 
extent to which each community in the colony r 
benefits or suffers. Further, to ascertain as nearly 
as possible the amount of public money expended 
on natives and non-natives, and to what exteiwt • 
financial responsibility should be conferred ^ 

* Report by the Financial Commissioner (Lord Moyne) on Qnrtafa 
Questions in Kenya. (Crod. 4003,) Fp, vl +122. (London-JSOE^:^ 
Stationery Office, 1082.) 2s. 
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" Native Councils. Lastly, to oonsider the general measure of equality of sacrifice in taxation even 
and economic situation in Kenya. more difficult of assessment. Lord Moyne frankly 


Lord Moyne approached his inquiry in an un¬ 
biased fashion, and conducted his mission with 
great rapidity ; he has produced a document which 
it is impossible to controvert, and which should 
do much to dissipate a cloud of misinformation 
which has of late tended to obscure the situation. 

Lord Moyne deals in detail with the incidence of 
the Hut and Poll Tax, which has up to now been 
the somewhat rough-and-ready way by which the 
native population of the country has made its con¬ 
tribution to the revenue. He puts his finger on 
the weak points of this system, and demonstrates 
how increasingly difficult it has become, particu¬ 
larly in some of the more remote districts, for 
natives to obtain the cash since the great slump 
in the values of produce occurred. He goes on to 
demonstrate how this fall in values has crippled 
the purchasing power of the natives, and so trade, 
generally, has greatly declined. The inequality, 
the inelasticity of this form of taxation, its lack of 
relation to prices of raw material, produced a con¬ 
siderable impression upon his financial mind, and 
he, moreover, pertinently remarks that “ natives 
pay their tax not out of a fixed income but by 
means of additional production in the Reserves 
or alternately they may choose to earn the money 
by work in settled areas For these reserves 
Lord Moyne recommends that the hut tax should 
eventually be replaced by a cultivation tax, that 
the poll tax should be a fixed sum, and in addition, 
there Bhould be a live stock tax. There is much to 
be said for these proposals, but he does not appear 
to have considered fully the great increase of fiscal 
machinery these changes will involve when dealing 
with vast numbers of small cultivated plots. He 
next analyses the railway rates policy, and comes 
to the conclusion that their incidence is generally 
fair as between the racial communities. The same 
conclusion is also arrived at with regard to the 
incidence of import duties. 

Perhaps the most difficult part of Lord Moyne’s 
survey was the attempt to assess the amount of 
money expended in the interests of each community; 
and the impossibility of carrying out this aim with 
a great degree of accuracy is freely acknowledged. 

; It is pointed out that the ooets of various services, 
such as, for example, military and police, must be 
shown under general heads, for they benefit all 
communities. The plan of making two arbitrary 
divisions was thus adopted, namely, divisible and 
indivisible services. Even when this has been done, 

?l;*Kmtra8fo between racial standards of life make the 
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admits that he has formed the opinion that in 
the development of the undivided services in 
Kenya there has been a bias towards the con¬ 
veniences of a civilisation in which the native so 
far shares little of the direct advantages But 
he goes on to make it clear that there is no sug¬ 
gestion that the European community has taken 
unfair advantage of their opportunity; it was, 
however, only to be expected when on one side we 
find a well-organised, politically-minded body of 
Europeans and on the other a mass of Africans only 
faintly articulate and with a weak representation 
on the Legislative Council. But after considering 
every factor in the case, as Lord Moyne realises, 
it is not even then easy to assess a fair proportion 
of expenditure for each section. 

In 1931 each European contributed nearly £29 
to the revenue of the Colony and each native con¬ 
tributed 5 shillings ; the individual gap is immense. 
The aggregate contributed by some 17,286 Euro¬ 
peans is £066,780 and that contributed by some 
2,960,000 natives is £791,100, and the amount 
spent directly on the European community is 
about £171,260 and on the African £332,000. The 
difficulty of comparison is due to the fact that the 
bare standard of service necessary for Europeans 
can bear little relation to that necessary for 
Africans. 

The greatest problem at present in all Afrioan 
countries is to raise the culture level of the native; it 
was rising slowly up to the occurrence of the world¬ 
wide depression, and was mainly due to the pro¬ 
gress of the activities resultant on white settlement; 
and when prices rally this progress will be resumed. 

A rise in the culture stage of the native, however, 
cannot be delayed, and it is essential to educate 
him to the widest extent in the practical art of life, 
so that he may obtain a better yield from hie land 
and conserve and improve its agricultural value, 
instead of ruining it as he is doing at present. If 
this can be achieved, we shall fully justify our 
presence in Africa. At the same time, with the 
progress of the prosperity of the village the native 
cannot fail to develop sociologically. The African 
to-day is avid for education, but too often oonfines > 
himself to a desire to read and write. 

In order to ensure a definite provision for sta&dy 
progress in education, agricultural training, and 
medical hygiene, we find the recommendation 
that one-half of the revenue obtained from native - 
direct taxation should be placed each year' in. 
is termed a Native Betterment Fund, to jbe 
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tered by a special committee, with which natives 
are to be closely associated, anti also representatives 
of the European colonists. This, if carried into 
effect, is a proposal which will be welcomed by native 
opinion and do much to demonstrate the solicitude 
of Government to give the natives a fair deal. The 
Kenya politicians may, however, plead that it is 
unconstitutional, as it will operate independently 
of the Legislative Council. 

The proposal to found a Native Marketing Ad¬ 
visory Council is also one that is long overdue, for 
the victimisation of natives by Asiatic traders has 
for years past been a matter of concern. 

Space forbids reference to many points of interest, 
but it is evident that, quite apart from its special 
reference to one Colony, Lord Moyne's report 
carries many lessons which are applicable to other 
dependencies of a similar class, for it demonstrates 
the importance of far-sighted discrimination in 
regard to local financial demands, and the neces¬ 
sity of firmer control than that which successive 
governors have, owing to political exigencies, been 
able to exercise in the past. C. W. H. 


Recovery: A Scientific Programme 

Secovery : the Second Effort. By Sir Arthur Salter. 
Pp. xvi + 306. (London : G. Bell and Sons, Ltd., 
1932.) 10a. 0d. net. 


T HERE could be few more startling contrasts 
than that between the pedantic platitudes 
of the naval and military experts of the Dis¬ 
armament Conference, their endless splitting of 
hairs, and the balanced and comprehensive survey 
of the events during the last thirteen years that 
have been mainly responsible for the present 
critical world position which Sir Arthur Salter 
gives us in his book “ Recovery ”, Alike in his 
analysis and summing up of the various special 
problems of currency, finance, reparations and war 
debts, tariffs, industrial organisation, Government 
control and security, on which Ms experience as a 
high official of the League of Nations, as first general 
secretary to the Reparations Commission, and active 
participant in most of the international negotiations 
and aota in the first effort at post-war recovery 
render him an expert authority of the highest 
standing. Sir Arthur writes with a vision and a 
«ense*of values which only emphasises the narrow- 
mitidfidness and inadequacy erf the military and 
naval experts. We have been accustomed in 


Britain to admit such experts to positions of high 
adm^tration and authority from which the 
expert is rigidly excluded, When idlow- 
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anoe has been made for Government pressure or 
for the absence of adequate instruction or definite 
policy from the Conference itself, the proceedings 
of the experts at the Disarmament Conference make 
a dismal record which may well endanger the future 
use of the expert in administration, in spite of the 
striking success which under appropriate conditions 
has attended the work of the expert committees of 
the League in health, finance, economics, transit 
and communications, etc. 

The masterly diagnosis which Sir Arthur gives us 
of the causes of the world depression conveys the 
emphatic impression that the main cause of out 
present oritical position is not monetary, economic, 
or political, but the persistent attempt to handle 
world problems on national and sectional lines— 
the same effort wMch, unless public opinion realises 
the danger in time, threatens to defeat the purpose 
of the Disarmament Conference. The whole book 
is an antidote to such small-mindedness. Writing 
with an essentially scientific outlook, Sir Arthur 
conveys not only a sense of perspective in viewing 
the complex reactions of the financial, industrial, 
economic, and political factors involved in the field 
of monetary policy, credit, commercial policy, eco¬ 
nomic organisation, government, and peace, but 
also gives us trenchant and constructive criticism 
which leads him to prescriptions for recovery and 
for a ‘ New World Order ’ set out in his concluding 
chapter. 

To this chapter the majority of readers will turn 
most eagerly, and it should accordingly be noted 
that Sir Arthur reaches his conclusions as a result 
of impartial analysis of the relevant factors and a 
determined attempt to disentangle them from pre¬ 
judice. Only in tMs way can we arrive at a satis¬ 
factory basis for adequate action, and this method 
of procedure will at once be reoognised as funda¬ 
mentally that of science. 

Characteristic of the book is its note of con¬ 
fidence. Difficult as is our task, the problem 
facing us is, as Sir Arthur rightly reminds us, 
capable of human solution. “ Never was Nature 
so prodigal in her gifts; never was man so well 
equipped in skill and scientific resources to utilise 
them.” Or'again, “We are, if we could but 
grapple with our fate, the most fortunate of the 
generations of men. In a single, lifetime soienoe 
has given us more power over Nature, and extended 
further the range of vision of the exploring mind, 
than in all recorded history. Now, and now only, 
our material resources, technical knowledge, and 
industrial skill are enough to afford to every man 
of the world’s teeming population comfort, adequate A 
* ' ■■ ' , ■ ' , . " 
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leisure, and access to everything in our rich heritage 
of civilisation that he has the personal quality to 
enjoy.” This is the spirit in which the triumphs 
of science and of statesmanship alike have been 
achieved, and the book was worth reading if only 
for the reminder it gives us that by bringing to our 
task courage and magnanimity we shall assuredly 
find the wisdom to control our specialised activities 
and the waywardness of our sectional and selfish 
interests t The difficulties and problems created 
by defects in human organisation, planning, and 
direction, or from weakness in our financial and 
distributive systems, are essentially remediable evils 
and removable causes, requiring only for their 
elimination an effort of searching analysis and con- 
structive reform in our western world comparable 
in boldness and determination with that which 
is now being witnessed in Russia, with however 
different a goal or method. 

It is in this spirit that Sir Arthur is led to his 
constructive proposals. Accordingly, he sees the 
need for central institutions to put the credit and 
borrowing capacity of selected classes of those need¬ 
ing capital on the soundest foundation. Such in¬ 
stitutions would be able to securej far more eco¬ 
nomically and efficiently, the necessary experts to 
examine the technical merits of any proposed 
scheme. Suitable mechanism is also required to 
secure that any political factors involved should be 
examined by some agency of the League of Nations, 
to prevent any repetition of the discreditable 
borrowings of 1926-28, with their dangers to world 
peace. 

Discussing commercial policy and tariffs, Sir 
Arthur Salter points out the fallacy of most of the 
so-called scientific tariffs and the way in which they 
tend to direct energy and attention from the im¬ 
provement of industrial efficiency to the corruption 
of governments. The only scientific tariff, in Sir 
Arthur's view, is that offered temporarily and con¬ 
ditionally by a strong and competent government 
to stimulate and assist reorganisation of an in¬ 
dustry. This authoritative comment indicates the 
wisdom of the policy advocated by Capt. Macmillan 
in regard to the functions of the Tariff Commission, 
and is an emphatic warning of the dangers attend¬ 
ing the unregulated introduction of a tariff system. 
The dislocation and gradual stoppage of inter¬ 
national trade is a danger to the world second only 
to the menace of world peace which the conse- 
, quent disintegration into separate units and groups 


presents. 

Part of the support for a tariff policy in Britain 
has come from those who recognise the need for a 

1^:^ 3274, Vol. 130] 


more deliberate and collective planning of our 
economic life; and the existence of such support, 
which is likely to be conditional on an increasingly 
better planning for real public and social benefit, 
constitutes some hope of reform. For similar 
reasons, Sir Arthur, while frankly recognising cer¬ 
tain dangers inherent in the growth of large in¬ 
dustrial organisations, sees in them the means of 
securing the necessary planning of supply over the 
whole range of an industry, and so securing stabilisa¬ 
tion as no national agreement could do except be¬ 
hind prohibitive tariffs. International agreements 
and cartels and National Economic Counoils can in 
fact constitute a basis upon which a World Eco¬ 
nomic Council could effectively discuss, upon a 
world range, questions of finance and control of 
output, resulting in definite industrial planning 
through the world, and in addition, by cutting across 
national frontiers, they create interests and forces 
which will tend to counteract the competitive 
nationalism which is the world's chief danger. 

These National Eoonomic Councils are them¬ 
selves a significant development of the last decade, 
and although at present largely experimental, may 
ultimately prove of great value in the machinery 
of government, which almost everywhere is now 
proving inadequate to the tasks which it has 
assumed. Sir Arthur's natural sympathy with 
laissez faire emphasises the policy of economic 
planning and radical reconstruction to which he is 
driven by facts and not by inclination. Only by 
such a policy can he see the mechanism of central 
direction and restraint sufficiently strengthened to 
control the specialised activities of men and the 
individual energy whether of persons or organised 
sections whioh threatens to destroy and not extend 
the common weal. Delegation of national govern¬ 
ment authority along such lines, drawing into the 
public service the great private institutions which 
represent the organised activities of the country, 
including ohaml>ers of commerce, banking institu¬ 
tions, industrial, professional, and labour organisa¬ 
tions, and simultaneously the integration of the 
national organisation thus developed into an organ 
of world policy through the League of Nations, is 
the way in which Sir Arthur visualises government 
as becoming once more equal to its task. The 
whole framework, first and last, is based upon 
peace, upon the firm establishment of the collective 
system in the confidence of the world, until in tike 
new world order the causes from which war* 
originate are eliminated. 

Here is a programme worthy of earnest oofi- : 

sideration by scientific workers individually and , 

■ . ■, • 
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through their professional and industrial organisa- 


as marking Bucoessive layers in the early Tertiary 


tions. Sir Arthur Salter has given us as it were a 
world map on which the broad lines of advance, 
the practical routes, are plainly marked. The 
details have yet to be filled in if mankind is* to 
advance towards recovery, and that advance de¬ 
pends not more on the contribution of statesmen 
than of scientific workers and other individual 
sections of the community. To that task of sys¬ 
tematic and scientific exploration each must bring 
their contribution in a spirit of adventure, of 
courage, of magnanimity which, for the moment, 
so many in this apprehensive world seem to have 
abandoned. 


Some Extinct Horned Mammals 

Department of the Interior : U.S. Geological Survey . 
Monograph 55: The Titanotheres of Ancient 
Wyoming , Dakota and Nebraska . By Henry 
Fairfield Osborn. Vol. 1. Pp. xxiv + 701 + 
plates 1-42. Vol. 2. Pp. xi + 703 - 953 + plates 
43-236. (Washington, D.C.: Government Print¬ 
ing Office, 1929.) 9 dollars. 

HE Titanotheres are a group of odd-toed 
hoofed mammals which lived during the 
early part of the Tertiary epooh about the fortieth 
parallel of latitude in North America and Asia, and 
occasionally strayed into eastern Europe. They 
are peculiar in their low-crowned molar teeth, 
which never became sufficiently deepened to be 
useful for feeding on dry vegetation. They are 
also unique among odd-toed hoofed mammals in 
having the forefoot almost like that of the even¬ 
toed hippopotamus, with only a slight tendency 
towards the greatest weight on the third toe. So 
far as known, they first appeared at the end of 
the Lower Eocene period, when they were small 
hornless dwellers in swamps, evidently feeding on 
succulent vegetation. They beoame extinct at the 
end of the Lower Oligooene period, when most of 
them had grown to be as large as rhinoceroses or 
even as small elephants, adapted to live on hard 
ground, with prehensile lips for browsing, and with 
a pair of horns, supported by bony cores, on the 
top of the prominent nose. The fossil remains of 
these large forms were found first, and hence the 
name given to the group. 

A* the Titanotheres completed their evolution 
in so short a period of geological time, and as they 
are now represented in museums by the remains 
of very numerous individuals of many genera and 
species, they are of extreme interest to the pal©- 
bij^igist, They are also of value to the geologist 


rooks where they happen to occur. Science is 
therefore much indebted to the United States 
Geological Survey and to Prof. Osborn for the two 
handsome volumes in which these extinct mammals 
are most exhaustively described and discussed 
from every point of view. The monograph was * 
planned many years ago by the late Prof. 0. C. 
Marsh, who supervised the drawing of numerous 
plates which are now reproduced and used as 
effective illustrations. Prof. Osborn, with the aid 
of his colleagues in the American Museum of 
Natural History, has been engaged on it since the 
beginning of the year 1900. The result is the most 
elaborate work ever devoted to a group of verte¬ 
brate fossils. 

All the known genera and species are described 
in detail in systematic order, with full references to 
the literature of the subject, and beautiful draw¬ 
ings and outline sketches of the fossils on which 
they are founded. The systematic descriptions 
are then supplemented by a valuable chapter on 
the probable muscular anatomy of the Titanotheres 
by Prof. W. K. Gregory, who also discusses the 
mechanics of locomotion both in these mammals 
and in the other odd-toed families. The central 
feature of the monograph, therefore, is a well- 
arranged collection of faots, which will always 
remain available for reference, however much 
opinions may differ as to their interpretation. 

Nearly half of the monograph is devoted to 
general questions and the interpretation of the 
faots, which have already been dealt with by Prof, 
Osborn in preliminary papers during the progress 
of the work. These chapters are a little difficult to 
appreciate, on account of the literary style, frequent 
repetitions, and lack of conciseness; but they 
bring together a remarkable mass of material for 
which both geologists and paleontologists will be 
grateful. The numerous diagrammatic illustrations 
are especially helpful. 

One preliminary chapter gives an elaborate 
account of the various American Eocene and 
Oligooene formations in which remains of Titano¬ 
theres occur, and concludes with a series of photo¬ 
graphs of localities in which collections have been 
made. Another chapter discusses mammalian 
paleontology in general. Other chapters deal 
various aspects of the evolution of the Titado- 
theres and their allies, and the possible ways in / 
which they may have been exterminated dt the 
time when they attained their maximum develop¬ 
ment and apparently maximum strength. It if 
especially interesting to notice that there seem to 
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have been several parallel groups all evolving in 1 authors have shown theip appreciation of this fact/ 


/the same direction but at different rates—a pheno¬ 
menon which is now becoming familiar to those 
who trace the distribution of extinot animals 
through successive geological formations, 

When the monograph had been completed, the 
exploring party of the American Museum of Natural 
History in Mongolia made the first great collec¬ 
tion of remains of Titanotheres from Asia. Prof. 
Osborn ha*s therefore added a very interesting 
appendix on this discovery. It appears that most 
of the genera found in Asia are identical with those 
already recognised in North America, but they are 
represented by species which are about twice as 
large as those already met with in America. There 
is also a new genus, Embolotherium , comprising 
some of the largest Titanotheres known, in which 
the two immense horns are fused into a battering- 
ram. This animal was one of the latest members 
of the race, existing at the end of Lower Oligocene 
time; and when it became extinct, its place was 
taken in the Gobi region by the gigantic Baluchi - 
therium, which belonged to the rhinoceros group. 

Prof. Osborn’s stimulating monograph, indeed, 
leads us to hope that it is only the first of a series 
which the United States Geological Survey will 
publish, when other groups of American fossil 
vertebrates have been studied in equal detail from 
our present point of view. A. S. W. 


Domestic Science 

(1) Everyday Domestic Science and Hygiene . By 
I. C. Joslin and P. M. Taylor. Pp. viii+532. 
(London: Macmillan and Co., Ltd., 1932.) 6s.; 
Part 1, 3s,: Part 2, 3s, 0d. 

(2) Household Physics . By Walter G. Whitman. 
(The Wiley Technical Series for Vocational and 
Industrial Schools.) Second edition, revised. 
Pp. vii + 602. (New York; John Wiley and 
Sons, Inc.; London : Chapman and Hall, Ltd., 

v 1932.) 16s. 6d, net. 

;(1) npHE first of these books has been written 
-L with the objeot of providing a scientific 
foundation for a school course in household science 
jand human physiology up to the standard of the 
Schools Examination. The general plan 
excellent. The elements of physios 
are first dealt with, and the pupils* 
subject is well maintained both 
work and by the numerous 
. shoi ^he application of the principles 
knowledge of food values is 
for the proper planning of meals, and the 
8874 * 1 



by their, very thorough treatment of this section of ; ; 
the subject. The source, preparation, and methods -■ ; 
of cooking of the chief substances used as foods are 
described and many experiments are given. A 
chapter on micro-organisms well emphasises the 
necessity for cleanliness in the preparation and 
storage of foods—a subjeot which in Great Britain 
has, up to the present time, received!ar too little atten¬ 
tion. Human physiology, personal hygiene, and 
first-aid are treated so far as “ they may be studied 
appropriately in a general science course for girls **. 

The authors do not give any indication of either 
the number of periods a week or the number of 
years required to complete the course satisfactorily. 
An examination of the book would indicate that 
three periods a week, one devoted to practical 
work and two to class work, for three years, would 
enable the work to be done in such a way as to 
secure the maximum value in educational training 
and a good knowledge of the subject. The book is 
one of the best dealing with this subject that has 
appeared in recent years ; the sequence of practical 
work and class work is excellent, and the most recent 
developments are included. Among such may be 
mentioned the * Regulo * device for controlling the 
temperature of the modern gas oven, the principles 
underlyingtheworking of the household refrigerator, 
and the importance of vitamins in foods. 

(2) The second of these books aims at presenting 
physics adapted for girls both in general and in 
home economics courses. The method is almost - 
entirely instructional as distinot from educational, 
and every device used in the home, from electric 
lamps to * talking picture * projection, and from 
carpet sweepers to twelve-cylinder motor cars, that 
depends in any way upon physics, is fully described. * 
Most of the subjects are treated in far too great 
detail; for example, it is not necessary, for an intelli- 
gent understanding of the working of electric home 
appliances, to have a knowledge of magnetic fields 
around a solenoid or of the principles underlying 
the use of 4 step-up * transformers. It is difficult to 
justify the inclusion of descriptions of such instru¬ 
ments as compound microscopes in a household 
physios course. The illustrations are numerous and : / ; 
excellent, and the subjeot matter is dealt with in a 
very interesting way* The book is one that would ; 
appeal to all mechanically minded boys, and would 
be a weloome addition to any boys* school 
It will be noticed that though both the books- -' 
have about the same number andekisB 0 of pageisi^&l 
are equally well produced, the price of 
6s, and of the second 16s. fid. " 
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Short Reviews 


(1) Fortedirttfe der Biochemie. Teil 2 (1924-1931). 
Von Prof. Dr. Felix Haurowitz. (Wissenschaft- 
liohe Forschungsberiohte, Naturwiasenschaftliche 
Reihe, herausgegeben von Dr. Raphael Ed. Liese- 

f ang, Band 20.) Pp, x +152. (Dresden und 
Leipzig : Theodor Steinkopff, 1932.) 11 gold 

marks. 

(2) Lee probUmes de la biochimie modeme. Par 
Prof. G. Florenoe et Dr. J. Enselme. Pp. 312, 
(Paris : G. Doin et Cie, 1932.) 45 francs. 

( 1 ) This small book is a comprehensive review of 
biochemical literature during the period 1924- 
1931 ; it is a continuation of Part I, (1914-1924). 
An index mentions 900 authors, and more than one 
thousand papers must have been referred to, so 
that little of importance has esoaped. The size of 
the book has imposed considerable brevity (wave 
mechanics are treated in a single page); henoe it 
is scarcely a continuation of older textbooks, as 
the preface seems to suggest, but rather a valuable 
guide to the reoent literature, which every bio¬ 
chemist should possess. There is even a useful 
final section on methods. Robinson on p. 14 should 
be Robison, and on p. 28 we are referred to a formula 
on p. 00 which does not seem to have been included I 
anjrwhere. 

r (2) The title suggests a resemblanoe to the pre r 
ceding, but a study of the contents reveals con¬ 
siderable differences. The French authors include 
older work and often little that is reoent. Thus 
the section on muscle metabolism does not extend 
beyond 1928, and seems actually based on the 
junior author's M.D. thesis of 1924 ; it is conse¬ 
quently completely out of date. The sections on 
haemin and chlorophyll are likewise antiquated. 
The range is smaller than that of the German book, 
and even those topics which have been selected are 
often treated inadequately, for example, the sterols. 
The section on carbohydrates is among the more 
satisfactory. Sometimes there is considerable 
detail; thus the (old) method of preparing gluta- 
thion (still a dipeptide) is described at great length, 
and the mathematical theory of Svedberg’s ultra- 
centrifuge is included, so that the book has its 
occasional uses. It is marred by numerous mis¬ 
prints, There is not only disregard for the spell¬ 
ing of proper names (Latter-Maser; Deloye and 
Scnerrer in the text, Debye and Sherrer in the 
index); such mistakes are merely inartistic to 
foreign eyes, but when it comes to Year instead 
of Goodyear, and the page of the journal is also 
wrongly quoted, these mistakes become distinctly 
inconvenient* G. B. 

Across the Gobi Desert , By Sven Hedin. Pp. 
Xxu +402+67 plates. (London: George Rout- 
le^geaad Sons, Ltd*, 1931.) 25s.net. 

This volume is the English edition of the account, 
in Sweden, of Dr. Sven Hedin's 
great expedition to the Gobi Desert, or rather of 
the fkefc stage, which in the winter of 1927-1928 
bi ought Mm to Urum The author considers 
W expedition of his life; and it was 


certainly a marvel of organisation and equipment* . 
Unfortunately, it was impossible to carry out one 
part of the programme. At Urumchi the governor 
of the Province of Sikiang refused to allow the 
eight German airmen to fly over the inaccessible 
parts of the desert and they had to return home, 
in other branches of investigation, but especially 
in geology, geography, and archaeology, the expedi¬ 
tion has achieved some remarkable results, of which 
the scope is outlined in this book. 

In the summer of 1928 Dr. Sven Hedin returned 
to Sweden to raise funds for the continuance of the 
work, and the expedition then became a joint Sino- 
Swedish undertaking with a staff of Chinese scien¬ 
tific workers and students collaborating with the 
European members. The author speaks in high 
terms of praise of his Chinese colleagues, both in 
regard to their scientific work for the expedition ; 
and in reference to his personal relations with them. 
Although it may be inferred that there have been 
difficulties in his dealings with the Chinese, Dr. 
Sven Hedin has no criticisms to offer ; and indeed 
in so far as he might be cited as a witness on the 
question of friction between Europeans and the 
Chinese authorities, he would seem to suggest that 
in some cases at least the Europeans rather than 
the Chinese are to blame. He is, of course, referring 
only to matters in which the interests of science 
are affected. 

The interval whioh has elapsed before the puV 
lication of the English edition of bis book has 
enabled the author to add chapters dealing with 
the discoveries whioh have confirmed the fact of 
the diversion of Lop Nor Lake to its ancient bed 
after five hundred years, and to give its exact 
position as determined by members of the expedi¬ 
tion in April 1931. 

An Introduction to the Mathematics of Map Pro - 

jections . By R. K. Melluish. Pp. viii + 145. 

(Cambridge: At the University Press, 1931.)" 

8s. 0d. net. 

This book, in the earlier chapters, traces the history 
of projection, and presents an aooount of the general 
theory, together with deductions. Then follows a 
chapter on the theory of the indicatrix and the 
method of comparing one projection with another ; 
next the question of finite measurements and the 
errors of finite representation. The last chapter , 
is oonoemed with the selection, from mathematical 
considerations, of the best projection for a given 
country. The work is both useful and interesting* - 
although not a complete treatment, even on the 
mathematical aspect of this subject. The title 
must not be taken to mean that the mathematics 
are therein explained. The reader will soon dis¬ 
cover that it is assumed he has a fair knowledge 
of calculus to enable him to work out many details* 
The author has made no concessions to weaker 
mathematicians. 

The book is “ the outcome of a mathematical 
essay on maps written at Cambridge in 192&*C£ 
The author was later influenced by Mr. A. R. ffiiik*/ 
and by the late Mr. A. E. Young’s work on 
** Minimum Error M 
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In view of the interest wliich has recently been 
manifested in this subject of map projections, it is 
Iprtunate that a book dealing “ comprehensively 
with the theories that underlie their construction ” 
j should have appeared. To the geographer with 
a mathematical bias this carefully prepared book 
will be especially welcome. J. E. C. 

Properties and Mechanic8 of Materials, By Prof. 
P. Q. Laureon and Prof. W. J. Cox. Pp. x +353. 
(New York : John Wiley and Sons, Inc. ; Lon¬ 
don ; Chapman and Hall, Ltd., 1931.) 17<s. 6d. 
" net. • 

Whitten for students of American universities and 
based on American standards and specifications, 
this book, within these limitations, constitutes a 
useful introduction to the subject, in that it com¬ 
bines an account of the stresses to which materials 
are subjected in constructional work with the 
description of the materials themselves. It is 
mainly of the nature of a preliminary survey, with 
the emphasis properly laid on fundamental prin¬ 
ciples, which it is desirable that the student should 
grasp thoroughly before allowing his attention to 
be diverted to specialised problems. The English 
; engineering student will find in it a number of 
terms, units, and methods with which he may not 
be altogether familiar, but it will be useful to him 
in widening the range of his knowledge and giving 
him an insight into trans-Atlantic standards and 
practice. At the same time, the references to the 
conditions governing such characteristic American 
structures as the multi-story building, or ‘ sky¬ 
scraper \ are by no means prominent, and one looks 
in vain for information on the subject of founda¬ 
tions. There is a list of references for further 
reading, but it is entirely American ; no British 
or European standard books are quoted. B. C. 

Hydraulic* : a Textbook covering the Syllabuses of the 
B.Sc, {Eng,) } A.Mlnst C.E . and A.M.LMech.E. 
Examinations in this Subject . 'By E. H. Lewitt. 
(Pitman's Engineering Degree Series.) Fourth 
edition. Pp. xii + 372. (London : Sir Isaac Pit¬ 
man and Sons, Ltd., 1932.) 10*. fid. net. 

This is a textbook which has been compiled for 
the specific purpose of covering the examination 
syllabuses of certain universities and professional 
bodies. It is, therefore, somewhat narrow and 
rigid in its treatment of the subject, but that it is 
■ popular with engineering Btudents is evident from 
the fact that the work is now in its fourth edition. 
Indeed, as an examination textbook, it is admirably 
- dear and concise. But as a general review of the 
subject it is, perhaps unavoidably, a little lacking 
in breadth. The chapter on flow through open 
channels, for example, gives the Cfaezy formula 
prith Bazin's values for the coefficient, but takes no 
note of the elaborate, and more generally recog¬ 
nised, expressions of Ganguillet and Kutter, or 
those of Hezen and Williams, Manning, Barnes, 
and‘others. The present edition of the book has 
been enlarged to include new material on the viscous 
resistance of a fluid, and the sections on hydraulic 
machines have been considerably amplified. On 
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page 174, the author is mistaken in attributing to 
the late Lord Kelvin the explanation of scouring 
at river bends: it is to his brother, the late Prof. 
James Thomson, that the credit is due. B. C. 

(1) Operational Methods in Mathematical Physics? 
By Dr. Harold Jeffreys. (Cambridge Traots in 
Mathematics and Mathematical Physios, No. 23.) 
Second edition. Pp. viii + 119. (Cambridge: 
At the University Press, 1931.) 0*. fid. net. 

(2) Cartesian Tensors . By Dr. Harold Jeffreys. 
Pp, vii + 93, (Cambridge; At the University 
Press, 1931.) 5s. net. 

(1) A new edition of this reaHy useful book is to be 
welcomed. The author has returned to Heaviside's 
notation of p for the operator, a distinot improve¬ 
ment. The chapter on Bessel functions has been 
rewritten and illustrated with reference to submarine 
cable telegraphy. 

(2) While vector algebra demands the learning of 
a new notation, the tensor method is only a concise 
way of writing a notation which is already familiar. 
Speoial simplifications are introduced by the use 
of rectangular Cartesian co-ordinates, and tensor 
algebra is then a simple and useful tool for obtain¬ 
ing general theorems in a concise manner. In this 
excellent little book the notation is explained and 
illustrated by applications to geometry, dynamics, 
elasticity, and hydrodynamics. 

The Archceology of Cornwall and Scilly. By Dr. 
H. O’Neill Hencken. (The County Archaeo¬ 
logies.) Pp. xvii + 340 + 12 plates. (London: 
Methuen and Co., Ltd., 1932.) 10*. fid. net. 

Db. Henokbn's volume on Cornwall and Scilly, 
while following the plan of the series, is somewhat 
broader in its method of treatment. For this, the 
material is in part responsible. It was inevitable 
that such topics as the Cornish megalithic monu¬ 
ments and the burial chambers of Soilly, the posi¬ 
tion of Cornwall in prehistoric trade, its tin mining 
industry, and the relation of its legendary history 
to its archaeology after the Roman evacuation 
should call for discussion on broad comparative 
lines. As a result, the book, while no less valuable 
to the archaeologist than its predecessors, is even 
more attractive to the general reader. 

Zoologie biologique . Par Prof. iStienne Rabaud. 
Fascicule 1 : Morphblogie gindrale et systbne 
nerveuz. Pp. xxi + 223. (Paris: Gauthier* 
Villars et Cie, 1932.) 45 francs. 

This is the first of three volumes which deal 
respectively with general morphology in relation to 
the nervous system, nutrition, and reproduction. 
The first volume approaches the problem of general 
morphology by describing the fundamental struc¬ 
ture of all animal forms in terms of the integument* 
organs of locomotion, and the body cavities. 

The relation of the organism to the environment 
is approached by the study of the peripheral nervous 
system, with special attention to the nerve endings 
of ordinary and special sensation. The author has 
succeeded in introducing many of the conceptions 
of modem physiology into morphology. 
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Theories of Hearing* 

By Prof. H. Hartbidob, F.R.S. 


IVALRY still exists between the theories of 
hearing, because the small size, the delicacy, 
and the inaccessibility of the internal ear make 
direct observation and experimentation wellnigh 
impossible. Among the rival theories are the 
telephone theory, the modified telephone theory 
of Boring, the modified telephone theory of Watt, 
the volley theory of Wever and Bray, the pattern 
theory of Ewald, the stationary wave theory, and 
the resonance theory. At the present day, con¬ 
troversy principally centres round the resonance 
theory and some form of telephone theory. 

The Telephone Theory 

According to the telephone theory, the ear be¬ 
haves like a microphone. Variations of air pressure 
in the ears, at the frequencies of sound emitted by 
the source, are followed by the passage of impulses 
up the auditory nerve fibres to the brain. Like 
the electric currents in a telephone wire, these nerve 
impulses are controlled by the frequencies, intensi¬ 
ties, and the phases of the incoming sound waves. 
The temporal lobe of the brain, on receiving these 
nerve impulses, interprets suitably the changes in 
pitch and quality which are heard, and assigns 
them to the musical instruments which are being 
employed. 

The telephone theory encounters the following 
difficulty : experiment shows that the ear can hear 
frequencies up to about 15,000 vibrations per second. 
A telephone circuit transmitting these high fre¬ 
quencies would undergo 15,000 fluctuations in volt¬ 
age per second. The ear, if it were behaving like 
a telephone, should therefore send up the fibres 
of the auditory nerve 15,000 impulses per second. 
But experiment shows that the highest frequency 
at which mammalian nerve fibres can transmit 
impulses is about 1000 per second. A modification 
of the telephone theory, called ‘ the volley ’ theory, 
meets this difficulty by assuming that a suitable 
co-ordinating meohanism exists in the internal ear. 
By means of this mechanism the auditory nerve 
fibres are divided into groups and each group in 
turn is called on to transmit an impulse. If there 
were 15 such groups, a frequency of 15,000 vibra¬ 
tions per second could be conveyed to the brain by 
nerve fibres which individually can only convey 
1000 vibrations per second. 

The Resonance Theory 

According to the resonance theory, the ear con¬ 
tains a number of tuned structures, the natural 
periods of vibration of which correspond to the 
range of audible frequencies. Separate nerve fibres 
convict the sensory organs on these * resonators ’ 
with different parts of the temporal lobe of the 
brain, * In consequence, when sounds of one fre¬ 
quency are received, and one group of resonators 
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vibrates, the sense organs of these resonators are 
stimulated and their nerve fibres convey impulses 
to one part of the temporal lobe. Sound waves of < 
other frequencies will cause different groups of 
resonators to vibrate, and different parts of the 
temporal lobe will thus receive nerve impulses. 

The resonance theory encounters the following 
difficulty : the vibrating structures in the ear have 
lengths of roughly half a millimetre, and the lowest; 
audible frequency is approximately 20 vibrations 
per second. It is at first sight difficult to see how 
it is possible for such very short structures to 
perform vibrations in resonance to such low fre¬ 
quencies. 

The formula for the fundamental frequency of 
vibration of a stretched string is as follows : 

, 1 / tension 

requency- a length x V mass per unit length’ 

If, therefore, tension is suitably decreased at the 
same time as length, then frequency remains the 
same. It is therefore possible to have a fibre 0-5 
mm. in length possessing a natural frequency of 
20 vibrations per second, provided that the tension 
has a suitable value. The vibrating structures of 
the ear satisfy the required conditions. 

Experimental Evidence in Favour 
of Resonance 

Much experimental work has accumulated during 
the last few years which is in favour of the resonanoe 
hypothesis and against the telephone hypothesis. 

(1) When by surgical interference a limited part 
of the internal ear is damaged, not only does deaf¬ 
ness over a narrow range of frequencies result, but 
also the frequencies concerned correspond with the 
part of the internal ear which has been damaged. 
That is to say, if the damaged fibres are short, M 
then high notes are involved ; if, on the other 
hand, the damaged fibres are long, then low notes 
are involved. 

(2) Boilermakers, in course of time, acquire deaf¬ 

ness to high notes. Microscopic examination after 
death shows that the short fibres of the internal 
ear have been pathologically affected. Also, when 
animals are subjected for considerable periods of 
time to loud sustained musical tones, they become 
deaf to the musical tone to whioh they have been 
subjected. A microscopic examination of their 
internal ears after death shows that the fibres 
affected correspond approximately in length to the 
frequency of the tone to which the experimental 
deafness has been produced. * v 

(3) When a musical tone, transmitted by a tele¬ 
hone circuit, is suddenly changed in phase by a 
aU-cycle, the voltage fluctuations in the circuit 

continue almost without interruption. 

When a musical tone, which is causing a tuned 
structure to perform resonant vibrations, is 
denly changed ip phase by a half-cycle, 
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■ vibrations of the tuned structure are first arrested 
and 'are then re-established. On performing a 
similar experiment with the human ear, just 
, alter the change of phase the musical note is heard 
to undergo a short interruption, that is, the ear 
behaves as if it contained resonators, and unlike a 
telephone. 

* (4) When a musical tone is interrupted for short 

.periods of time, similar interruptions can be identi¬ 
fied in a telephone circuit which is excited by the 
sound. When a musical tone, which is causing a 
tuned structure to perform resonant vibrations, is 
interrupted for a short period of time, the vibrations 
*of the tuned circuit are found to continue with only 
a small diminution in amplitude. On performing 
a similar experiment with the ear, it is found that 
short interruptions cannot be detected ; hence the 
ear behaves as if it contained resonators, and unlike 
a telephone. 

(5) When two musical tones differing consider¬ 
ably in frequency, for example, 200 v. per sec. and 
250 v. per sec., are sounded simultaneously into a 
telephone, the voltage fluctuations in its circuit 
are found to correspond to a single frequency of 
225 v. per sec. with periodic increases and decreases 
of amplitude (beats) occurring 50 times a second. 
When tho above two tones are caused to set up 
vibrations in a graduated series of resonators, two 
separate groups of resonators are found to be set 
into vibration, one corresponding to 200 v. per sec., 
the other corresponding to 250 v. per sec. A careful 
examination of the groups shows that neither of 
them is exhibiting appreciable beats. On perform¬ 
ing the experiments with the ear, the two separate 
tones of 200 v. per sec. and 250 v. per sec. are heard 
and no beats are to be observed ; hence the ear 
behaves as if it contained resonators, and unlike a 
telephone. 

(6) When two musical tones having frequencies 
in the ratio of 1 to 3 are sounded simultaneously, 
the voltage fluctuations in a telephone circuit 
excited by them are found to be greatly affected 

. by the relative phases between the two tones. In 
one phase relationship a single sharp peak curve is 
produced. In another phase relationship a double 
hump curve is produced. When the above two 
'tones are caused to set up vibrations in a graduated 
series of resonators, two groups of resonators are 
found to be set into vibration, one group for each 
tone. The careful examination of the groups shows 
that neither their frequency nor amplitude is 
affected appreciably by changing the relative phases 
of the two tones. On performing the experiment 
with the ear, it is foundi that changing the relative 
phases of the tones has no effect on the sounds which 
are produced ; that is, the ear behaves in accord¬ 
ance with the resonance theory and contrary to the 
telephone theory. 

(7) It is well known that resonators exhibit the 
^properties of selectivity (sharpness of resonance) 

and persistence, and that both these properties are 
the frictional losses to which the reson¬ 
ators are subject, in consequence of this, when 
different degrees of selectivity are multiplied by 
degrees of persistence a oonetant 
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value is obtained, as is shown in the following 
table: r 


S (selectivity). 

P (per#i*tenoe).- 

5xP. 

1*5 

40 

60 

2*0 

30 

60 

3-0 

20 

60 

4*0 

15 

60 

6-0 

10 

60 


(Selectivity in the above table is the percentage difference 
of frequency causing one-tenth the amplitude of that 
caused by the intune frequency at the same energy level. 
Persistence is the number of vibrations which correspond 
to the time required for tho amplitude to bo reduced to 
one-tenth its initial value.) 

Now, the selectivity of a graduated series of 
resonators can be ascertained experimentally by 
finding the smallest difference of frequency which 
causes beats owing to the overlap of the two 
vibrating groups of resonators. The persistence of 
a series of resonators can be ascertained experi¬ 
mentally by finding the duration of the longest 
interruption in the incoming sound energy which 
produces no observable decrease in amplitude. 
Both these methods of researoh are applicable to 
the ear, and the table below gives the values I 
obtained. The last column shows that their product 
gives a reasonably constant value, as should be the 
case if the ear resonators are of the kind familiar 


to the physicist. 




Tone. 

s. 

P. 

S x Pi 

128 

12*7 

1*78 

22*6 

256 

10*0 

2*06 

200 

326 

9*45 

2*19 

20*7 

384 

9*07 

2*18 

19*76 

512 

8*45 

2*37 

20*0 

640 

8*15 

2*54 

20*06 

760 

7*82 

2*08 

20*95 

1024 

7*22 

3*01 

21*70 

Bspues to 

Objections to the 


Resonance Theory 


(1) In a piano the wireB are all separated from 
one another and are therefore free to vibrate in¬ 
dividually. It is not difficult therefore to picture a 
small group of wires, or even a single wire, being 
set into resonant vibration. In the internal ear, on 
the other hand, the resonating fibres are seen under 
the microscope to be attached sideways to one 
another. How is it that these attachments do not 
impede or even stop resonant vibrations, or at the 
very least produce an irregular jangling ? 

In replying to this question, two points require 
emphasis; first, that when a group of resonators 
is being set into vibration by inooming sounds, 
those above and those below the frequency of the 
resonator which is strictly in tune with that of the 
sound are performing what are aptly called ‘ forced 
vibrations \ They do not perform vibrations at 
their own natural frequency, but vibrate at the 
frequency of the incoming sound energy. Thus, 
suppose a group of wires of a piano to be set into 
resonant vibration by a strong source having a ; 
frequency of 200 vibrations per second. Then, a 
stroboscopic examination of the vibrating wires 
should show that those on one side of the ihtune - 
resonator are all moving towards or away from the ? 
observer at the same time. v: 
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Secondly, the number of fibres of the internal ear 
set into foroed vibration by a pure souroe of sound 
is muoh more numerous than is usually supposed. 
If, having ascertained the fibre strictly * in tune ’ 
with the musical tone, we count sixty fibres above 
it in pitch, on examining this fibre we should find 
that it is performing vibrations with an amplitude 
which is approximately one-tonth the amplitude 
of the * intune 1 fibre. The sixtieth fibre below the 
intune one is also performing vibrations with an 
amplitude of one-tenth the intune one. Since so 
many fibres are affected, the difference in amplitude 
between one fibre and its next-door neighbours is 
very small; calculations show that they nowhere 
exceed 5 or 6 per cent. The attachments of the 
fibres to one another should therefore not markedly 
impede their vibration, and are therefore not in¬ 
compatible with the resonance theory. 

(2) So long as the incoming vibrational energy 
continues, resonators continue to vibrate ; when 
this energy ceases, they gradually corao to rest in an 
exponential manner. If the ear contained reson¬ 
ators, on the cessation of a musical tone we ought 
to be able to hear a gradual diminution of loudness. 
Everyday experience shows us, however, that silence 
appears to follow the cessation of musical tones 
almost immediately, and this is incompatible with 
the resonance theory. The explanation of this ob¬ 
jection is as follows : If we know the threshold of 
stimulation of the sense organs attached to the 
fibres in the internal ear, and if we know the degree 
of persistence oi the ear, we can readily calculate 
the time taken for the vibrations of the fibres to 
be reduced until ‘ silence ' is reached. The values 
thus obtained for notes of medium loudness are 
given in the following table : 


Tone. 

Time In Seconds for 

Termination of Hearluff. 

128 

0057 

256 

0*036 

512 

0021 

1024 

0012 


We see that these times are very short. Even for 
a tone of 128 vibrations a second, the time of the 
termination of hearing is less than one-seventeenth 
of a second. Our experiences, therefore, are not in¬ 
compatible with the resonance theory. 

(3) Pathological changes in the internal ear are 
sometimes found to produce deafness to .one or 
more groups of frequencies. Whereas most tones, 
both high and low, are heard in a normal manner, 
there is deafness to certain intermediate ranges 
of frequency. It is often found that a frequency 
inside this range can be correctly perceived if its 
intensity be much increased. This finding is held 
to be incompatible to the resonance theory, on the 
following grounds: Suppose a certain number of 
fibres of the internal ecu* to be destroyed, then it is 
dear that the ear will be deaf to tones corresponding 
in frequency to the damaged fibres. If now a tone 
of sufficient intensity be sounded , which corresponds 
in frequency to the oentre of the damaged region, 
normal fibres at the edges of the deaf region should 
he caused to perform vibrations. Provided that the 
Btimulatlng tone be loud enough, the foroed vibra- 
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tions should have sufficient amplitude to stimulate 
their respective sensory end organs. The individual 
should now hear one or more musical tones whioh 
correspond to the frequencies of these normal fibres. 
But experiment shows that what he does hear is a 
tone which corresponds to the frequency of the tone 
which is being sounded. 

An example may make matters clearer. Suppose 
a man to be deaf to frequencies of from 200 to 
240 vibrations per second, owing to complete de¬ 
struction of the fibres which correspond to this 
region. Then on sounding a tone of 220 vibrations 
a second of ordinary intensity, nothing is heard by 
the affected ear. On sufficiently increasing the 
intensity of the sound, however, there should be, 
according to the resonance theory, forced vibrations 
on the part of the normal fibres just below 200 
vibrations per second and just above 240 vibra¬ 
tions per second, and therefore the individual should 
hear two musical tones corresponding to these fre¬ 
quencies, Experiment shows, however, that what 
he does hear is a single musical tone correspond¬ 
ing to 200 vibrations per second, a result which, 
it is claimed, is incompatible with the resonance 
theory. 

The reply to this objection is that its supposed 
pathological basis is unsound. Regions of deafness 
,are not due to clean-cut destruction of certain fibres 
leaving neighbouring fibres intact, but rather to 
localised adhesions and exudates interfering with 
the normal vibrations of the fibres. In consequence,, 
a tone of normal intensity sets the affected fibres 
into such feeble vibration that their sense organs 
receive insufficient stimulation. A more intense 
tone, on the other hand, may cause sufficient ampli¬ 
tude of vibration for the stimulating tone to be 
recognised. The behaviour of an individual with 
islands of deafness is not, therefore, incompatible 
with the resonance theory. 

(4) It is found by experiment that a dog in 
which a limited number of fibres of the internal ear 
has been destroyed by a drill, exhibits afterwards 
deafness to a very small range of frequencies. Now, 
according to the resonance theory, many fibres are 
affected by a single frequency, and therefore deaf¬ 
ness to a considerable range of frequencies should 
occur. Since,this is not found to be the case, this 
experimental result is claimed to be incompatible 
with the resonance theory. 

The reply to this objection is as follows : Suppose 
the part of the internal ear affected by the drill to 
be one millimetre in width. Then it is found by 
calculation that approximately 350 fibres would be 
destroyed. Now, we have evidence that one musical 
tone affects approximately 200 fibres, so that it is 
clear that the aeaf region would correspond to the 
difference between these two values, namely, ISO 
fibres only. These would correspond to & piece of 
the ooohlear 0 4 mm. in length, a length whioh is less 
than half that affected by the drill. The exjpetiU 
mental finding that the deaf region is narrower than 
the destroyed region is in agreement with the resqji *;? 
ance theory, 

(5) In recent experimental investigations on thie 
auditory nerves, Wever and Bray have detected 
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electric currents which correspond in frequency 
and phase to the sound waves falling on the ear. 
This would be the case if the auditory nerve were 
behaving like a telephone circuit, and if the internal 
ear was acting like a microphone. This evidence, 
which is in favour of the telephone theory, is at 
variance with the resonance theory. Now, Adrian, 
who has recently repeated Wever and Bray’s 
experiment, found that freezing or crushing the 
auditory nerve, or putting novocaine on it, did 
not stop the effect, which cannot, therefore, be due 
to the passage of nerve impulses along it. 

It woukf seem that the phenomenon, interesting 
as it is, has nothing directly to do with the be¬ 
haviour of the internal ear, so far as normal hearing 
is concerned. There would appear to be no j ustifica¬ 
tion at the present time in claiming these experi¬ 
ments as being in agreement with, or in contradiction 
to, the various theories of hearing. 

(6) According to the resonance theory, a great 
many fibres are set into vibration by a single pure 
tone, and fibres at the edges of the group differ 
from the centre one, which is ‘ in tune ’ with the 
incoming vibrations, by roughly a semitone. Why, 
then, do we not hear a dissonant noise when a single 
frequency falls on our ears ? Gray has answered 
this objection by supposing that in some way the 
sense organs attached to the fibres are able to , 
detect the fibre which is performing the maximum 
amplitude of vibration ; and that the brain, re¬ 
ceiving impulses of a special kind up the nerves 
connected with this fibre, is able selectively to re¬ 
ceive the frequency corresponding to this fibre and 
to ignore the impulses from all the other more out¬ 
lying fibres which are set into vibration by the tone. 


Not only is it extremely difficult to see how a 
suitable physiological mechanism oould be devised 
to do this, but also it would place the ear in a com¬ 
pletely different oategory from that of vision and 
touch. In vision, we meet a corresponding pheno¬ 
menon, for a point source of light stimulates not 
one cone sense organ of the retina but many cones. 
This effect causes no confusion. We always have 
seen point sources (for example, stars) that way. 
We presumably shall continue to do so all our lives. 
So with hearing. Single pure tones have always 
set a certain number of fibres into vibration ; it is 
an effect to which we are accustomed. It would 
seem entirely unnecessary to invoke a special, 
and unusual, type of mechanism to deal with the 
phenomenon. 

Conclusion 

When, fourteen years ago, Wrightson published 
his book, the telephone theory received at his hands 
an impetus which was just what it required. The 
resonance theory had fallen into disrepute, the tele- 

E hone was replacing it, and people were hesitating 
etween the two. Unfortunately for the telephone 
theory, it was not long before criticisms of Wright- 
son’s book began to accumulate. So serious were 
these criticisms that Wrightson’s views had to be 
wholly abandoned. Since then, evidence has been 
accumulating in favour of the resonance theory. 
Objections to it appear in many cases to bo based 
on erroneous ideas with regard to resonators and 
sense organs. It would seem, at the present time, 
that the resonance theory accounts satisfactorily 
for all the phenomena of hearing, and that no other 
theory does this. 


Royal Society of Canada 

Annual Meeting in Ottawa 


O N May 26-28 the Royal Society of Canada met 
in the new building of the Canadian National 
Research Council in Ottawa. Several features of 
the meeting arose out of the fact that the Society 
was celebrating its jubilee. Learned societies of 
Great Britain, France, and the United States sent 
delegates. The presidential address by Sir Robert 
Falconer, on the evening of May 26, was an eloquent 
and instructive survey of the remarkable progress 
of tiie intellectual life of Canada during the past 
half-century, as reflected in the proceedings of its 
Royal Society and, in fact, dominated by the 
fellows of the Society. This address and a series 
of detailed histories of the progress in special fields 
are assembled in an anniversary volume, entitled 
“ Fifty Years’ Retrospect”. At the same evening 
meeting, delegates were received, a diploma was 
presented to the Prime Minister, Mr. Bennett, and 
the various medals were awarded, namely : the 
FlaveUe Medal to Dr. J. S. Plaskett for his con¬ 
tributions to astronomy, the Lome Pieroe Medal 
to Dr. Archibald MacMech&n for achievements in 
literature, and the Tyrrel Medal to Dr. Pietre- 
Georges Roy for his historical researches. 
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A new function of the Society appeared in 
the announcement by the Council of tne award 
of ten fellowships endowed by the Carnegie In¬ 
stitution. 

At the meetings of Section 1 (French Literature 
and History) twenty papers were read, and of 
Seotion 2 (English Literature and History) twenty- 
five papers were read. 

The presidential address to Section 3 (Physics, 
Mathematics, Astronomy, and Chemistry) was de¬ 
livered by Prof. A. Norman Shaw, who gave an „ 
interesting aocount of the developments in physics 
during the last fifty years. He paid tribute to the 
work done by physicists in Canada, dwelling especi¬ 
ally on the contributions made at McGill by the 
late Prof. H. L. Callendar, Lord Rutherford, and 
by Prof. J, C. McLennan in Toronto. After re¬ 
viewing the work in physios of the past and present 
fellows of the Seotion, he concluded his interesting 
address with a plea for closer oo-operation between ; 
science and government with the words; “ We ; 
await Government^ which will devote their m^ior 
expenditures of effort, time, and money in studying 
and directing the efficient harvesting and even 
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distribution of the knowledge and power which - Among the numerous papers on spectroscopy, 
Sciende places at their disposal Prof. J. K. Robertson gave an account of the > 

More than a hundred papers were presented to change in the type of spectra, from the spark to the 
Section 3, which split up into the three divisions arc spectrum, with the presence of continuous 
of physics, chemistry, and mathematics (including bands when thallium vapour at different tempera- 
astronomy) in order to get through the programme tures is excited with the electrodeless discharge, 
during the meeting. In the physios division, in- Damped and continuous waves were used and 
teresting papers were given by Prof. L. V. King different effects obtained. Prof. J. C. McLennan 
on “ New Singular Solutions of Maxwell’s Equa- and his co-workers presented several papers. A 
tions and Applications to the Calculation of Radia- definite change in the scattering of light was 
tion Fields of Wireless Antennae ”, in which he observed at the critical point in liquid helium. In- 
demonstrated that the exact theory of radiating association with H. D. Smith, the Raman effect 
antennae could be given. Prof. J. A. Gray gave in liquid and solid carbon dioxide was found to 
several papers on the scattering of / 1 -ray s. His give four frequency changes which were the same 
results indicated that the range of /2-rays from as those found in the gaseous state. The absorp- 
radium-E are much greater than the values found tion spectrum in the band spectrum of xenon was 
by other observers, the range in aluminium and investigated, and in another paper the wave- 
lead being about the same. The loss of energy in lengths of some copper lines in the extreme ultra- 
the scattering increased with increase in angle of violet wore accurately measured with a Fabry- 
scattoring, but could not be accounted for by peno- Perot interferometer and a spectrograph. Prof, 
tration of the nucleus. The loss in energy, amount- J. S. Foster described the mounting for a thirty- , 
ing to 20 per cent, went off in the form of radiation foot grating spectrograph for observing the flash 
which was not X-ravs. Dr. R. W. Boyle presented spectrum during the coming solar eclipse. A paper 
a number of papers by the members of the Canadian on the Stark effect in the red region of the xenon 
National Physical Laboratory on various topics, spectrum, by J. F. Heard, indicated a Stark dis- 
in a paper on the passage of ultra-sonic waves placement in 89 lines. 

through thin plates of glass, the experimental re- Among the dozen papers in the mathematics and 
suits showed that Rayleigh’s theory is inadequate, astronomy division, Prof. 8 . Beatty spoke on geo- 
C. D. Niven spoke on heat insulation of fibre metric characterisation of lineal transformations ; 
boards, G. C. Laurence on a new type of 7 -ray S. A. Lischinsky and W. J. Webber on the repre- 
ionisation chamber for radium calibration, and sentation of almost all positive integers in the form 
L. E. Howlett on “ Some Theoretical Considera- plus square ; and Dr. J. Synge on variational prin- 
tions on the Intensities of Raman Lines Prof, oiples and dissipative systems. Dr. W. E. Harper 
A. N. Shaw described a new theorem by which all gave a paper on the wave-lengths of A-type stars 
the thermodynamical relations involving first and and also one on the orbits of four spectroscopic 
second derivatives of the different variables for a binaries. 

simple substance can be rapidly deduced. More than forty papers were presented in the 

There were several papers on applied geo- chemistry division. Of the several papers pre¬ 
physics, amongst which Prof. L. Gilchrist’s apphea- sented by Prof. O. Maass and his students, two 
tion of geophysical methods to the determination dealt with the absolute density of dry cellulose and 
of stake resistances of earth contacts associated the sorption of sodium hydroxide on cellulose and 
with power transmission lines and Prof. L. V. on wood. Another paper, by A. R. Williams, Prof. 
King’s mathematical investigation on potential 0. Maass, and Prof. F. M. G. Johnson, described 
problems in semi-infinite stratified media were the results of the measurement of the heats of 
of interest. Dr. G. M. Henderson and S. Bateson solution of sulphur in carbon disulphide over a 
spoke on a quantitative study of pleochroic large range of concentration, from which an estimate 
haloes. Prof. A. S. Eve gave an interesting of the total surface energy of sulphur was made, 
account of proposed experiments on the Kennelly- Energy transfer between complex gas molecules 
Heaviside layer.during the total solar eclipse of and solid surfaces was dealt with by E. W. R. 
Aug. 31 this year, when observations will be made Steacie and H. A. Reeve. Dr. R. H. Clark pre- 
to detect a possible eclipse of particles emitted by sented several papers on the separation of rare 
the sun. Dr. H. T. Henderson added some re- earth elements. Prof. H. E. Bigelow read a paper 
marks on the work being undertaken in England on the production of p-nitrobenzaldehyde by 
on the determination of the height of the K-H sodium arsenite, in which the results were materially 
layer. The secretary of the Section, Mr. J, Patter- different from those obtained when other reducing 
son, presented a paper on “ A Source of Error in agents were used. 

Measuring Radiation on a Horizontal Surface ”, Prof, C. A. Chant was elected president of the 
and Mr. Andrew Thomson a paper on the results Section for the 1933 meeting, and Mr. John Patter- 
of an analysis of 171 pilot balloon observations son continues as secretary. 

taken in the central Pacific from the researoh Section 4 (Geology) received twenty-four papers, 
yacht Carnegie, from which the trade and anti- several of which were read by title. The papers 
trade wind circulation in the Pacific was deduced, actually presented evoked interesting discussion 
Prof. H. A. McTaggart gave on account of a study at the well-attended meetings. An important 
of Brownian movement in thin films of various report by the National Committee on Strati^raphio<4 
substances on water or aqueous solutions. Nomenclature was presented by F. I. AlcotSk, A,, 
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series of papers on batholiths was a prominent 
feature of the meeting, the contributors being 
S. J. Schofield, F. A. Kerr, H. C. Gunning, Prof. 
J. S. De Lury, and J. V. Wright. A new theory 
of the source of the siliceous solutions from which 
asbestos is produced was put forward by H. C. 
Cooke in a paper on their silica content. G. A. 
Young reviewed fifty years of geological investiga¬ 
tion of the Canadian Shield, stressing the changes 
which have taken place and may yet take place in 
the fundamental ideas regarding this branch of 

f eology.* The president-elect of the section is 
k rof. E. L. Bruce. 

In Section 5 (Biological Sciences) ninety-Bix 
papers were read, part of the time ill divided session. 

In )uh presidential address, Prof. J. B. Collip re¬ 
viewed the work carried out under his direction on 
the oestrogenic substances and the anterior pitui- 
tary-like substance of the human placenta. Various 
aspects of this work were later discussed in detail 
bv some of his collaborators. The interrelation 
of calcium metabolism with the parathyroid glands 
and with irradiated ergosterol was the subject of 
a series of papers by other members of the same 
department and also by Prof. N. B. Taylor. Prof. 
C. H. Best discussed the possibility of preventing 
fatty degeneration of the liver in diabetic animals 
by administration of choline, and presented a series 
of papers by Dr. D. A. Scott on the chemistry of 
insulin. Prof. J. G. FitzGerald read papers from 
his laboratory in the field of immunology. Im¬ 
portant papers were also read by Prof. S. E. Whit- 
nail on the causes of exophthalmos, and by Prof. 
B. P. Babkin on the liberation of a hormone from 
the nerve-endings of the chorda tympani. 

The life of reindeer and other mammals in rela¬ 
tion to segregation, sexual isolation, and evolution 
of species was discussed by Prof. Seymour Hadwen. 
Prof. A. Willey described a new species, Nebaliella 
Cabotiy the first of the genus recorded from the 
North Atlantic, and showed that another form, 
Epineballia pugetterusis, is distinguished generically 
from Nebalia by the structure of the male. Prof. 
E. M. Walker presented several papers, amongst 
which may be mentioned one by F. P. Ide on the 
effect of the temperature gradient of a stream upon 
the insect fauna, and another by himself on pro¬ 
gnathism and hypognathism in insects. One food 
ohain of the sea, from diatoms to fish through cope- 


pods, was demonstrated in a paper by C. W.Lowe. 
presented by Prof. A. H. R. Buffer. 

The botanical papers were varied and interest¬ 
ing. Those dealing with morphology, including 
a correlation of resin cyst production in hemlock, 
in response to wounding with seasonal growth ; 
an account of the origin of rays in Gymnoaperms 
in relation to taxonomy (both papers by M. W. 
Bannans); and an account of the organisation of 
the young sporophyte of Isoetes, based on anatomy, 
in comparison with that of other Pteridophytes (by 
W. K. W. Baldwin) were presented by Prof. R. B. 
Thomson. Prof. Marie Victorin recorded several 
examples of the transformation of the concrescent 
carpels of Aralia nudicaulis into five simple leaves 
or leaflets. Dealing with fungology were several 
papers from Prof. Thomson's laboratory on the 
subject of rusts and other fungi, and a very interest¬ 
ing account of hyphal fusions and their significance 
by Prof. A. H. R. Builer. Plant physiology in¬ 
cluded some important papers by Prof. G. H. Duff 
and Dorothy Forward, on respiratory metabolism 
and sugar changes in wheat leaves kept in the dark, 
and on the influence of this, on thoir reaction to 
rust infection. Prof. F. E. Lloyd criticised M. 
Kruck’s revival of the theory that the door of the 
trap of Utricularia is an irritable mechanism. An 
intensive study of the water balance of certain 
Canadian trees throughout the year and its bearing 
on problems of tree physiology was given in a paper 
by R. D. Gibbs. Dealing with cytology and genetics 
were papers by Prof. C. L. Huskins, adducing 
evidence of the homology between somatic mitosis 
and germinal meiosis, which indicated that the 
latter is brought about through retardation of the 
splitting of the chromonemata during the last 
premeiotic division. Taxonomy and ecology were 
represented in a series of papers by Prof. Marie 
Victorin and his associates, Of especial interest 
was the account of ecological modifications in the 
riparian flora of the St. Lawrence River, due to 
exceptional low water levels, and of the spread and 
adaptability (for example, to growth in deep water) 
of the introduced species Buiomus umbdlatus . 
Prof. J. G. FitzGerald was elected president of the 
Section. 

The president of the Society for the ensuing year 
is Prof. Francis E. Lloyd, Macdonald professor of 
botany in McGill University. 


Obituary 

Pbof. G. Baldwin Brown i the bent of his mind, a bent which was further 


W E regret to record the death of Emeritus Prof. 

Gerard Baldwin Brown, which took place at 
Edinburgh on July 12, at the age of eighty-two 
years. Bornin London on Oct. 31,1849, he was edu¬ 
cated at Uppingham and Oriel College, Oxford—of 
whioh later he became a fellow—obtaining a second 
class in Honour Moderations and a first class in 
Liter® Humaniores in 1873. His success in winning 
the Chancellor's prize for an essay on “The Short 
Period during whioh Art has remained at its Zenith 
in Different Countries ” was an early indication of 
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strengthened by his election as a fellow of Brasenose 
College, where he was brought into touch with 
Pater. He left Oxford to take up painting in 
London, and was afterwards appointed the first 
Watson-Gordon professor of fine art in the Uni¬ 
versity of Edinburgh, at the early age of thirty-one. 
This chair he held for fifty years, retiring at the 
end of the academic year 1930, a period equalled 
only twice in the annals of the University. 

Baldwin Brown’s early essay in the history of art 
while he was still at Oxford had indicated that his 
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approaoh to art was archaeological and historical 
rather than purely aesthetic ; and interest in that 
line of inquiry grew as his life-work developed. 
His earliest book was “ From Schola to Cathedral ”, 
a study of early Christian architecture. His out¬ 
standing and most enduring work is “ The Arts 
in Early England ”, a monumental effort and an 
established authority, in five completed volumes 
and part of a sixth, published at intervals between 
1903 and 1930, whioh displays a wide knowledge of 
the facts and indefatigable industry. In it, as in a 
smaller but comparable work, “The Arts and Crafts 
of our Teutonic Forefathers”, he stressed—unduly, 
many archa*oiogists would now say—the contribu¬ 
tion of the Teutonic races in the artistic origins of 
Britain and North and Central Europe generally. 
The knowledge of aesthetic principles and theory 
which Baldwin Brown brought to bear on the 
archaeological problem in his larger work was also 
used to advantage when dealing with palaeolithic 
art in “ The Art of the Cave Dweller ” (1928), 
his Munro Lecture, a book for the preparation of 
whioh he had visited the oaves of France and Spain, 
though then nearly eighty years of age, and in 
which the large number of illustrations, many of 
them of the less known examples of cave art, was 
used with striking effect in demonstrating with 


precision, from what to most archaeologists was a 
new point of view, the aesthetic qualities of palaeo¬ 
lithic painting and engraving, as well as the 
intentions and achievement of the artist. 

In addition to the books already mentioned, 
Baldwin Brown was the author of “ Anglo-Saxon 
Architecture “ The Life of Anglo-Saxon England 
in relation to the Arts ”, ” The Caro of Ancient 
Monuments ”, and a number of books on individual 
painters or matters of artistic technique. He was 
a fellow of the British Academy, of the Finnish 
Arch reological Society, of roe Yorkshire Philo¬ 
sophical Society, an assooiate of the Royal Institute 
of British Architects, and hon. LL.D. and D.Litt. 
of the University of Edinburgh, 


We regret to announce the following deaths : 

Prof, Fran Jesenko, professor of botany in the 
University of Ljubljana, Yugoslavia, known for 
his work on the genetics of wheat and rye, on 
July 14, aged fifty-seven years. 

Prof. Graham Lusk, For.Mem.R.S., professor 
of physiology in Cornell Medical College, New 
York, a distinguished worker on the physiology 
of nutrition, on July 18, aged sixty-six years, 


Hews and Views 


A Century of Medicine 

The Right Hon. Lobd Dawson of Penn delivered 
his presidential address at the centenary meeting of 
the British Medical Association on July 20, taking as 
his subject “ A Hundred Years and After Lord 
Dawson traced the art of healing from the Egyptian 
IrnhOtep (circa 3000 b.c.), through the well-known 
Greek era, to the Christian era, whore at the beginning 
thero was a retrogression, Christianity at that time 
delaying rather than promoting medical progress. 
The greater part of Lord Dawson’s address, however, 
was devoted to the directions along which medical 
knowledge has grown during the last hundred years. 
The Reform Bill of 1832 forced masses of the popula¬ 
tion to dwell in towns, with the result that the pre¬ 
vailing conditions, due to lack of knowledge of public 
health and sanitation, caused misery, ill-health, and 
discontent. During the year of the Association’s 
birth, there was a cholera epidemic raging over 
England and Wales, during which the number of 
deaths exceeded 60,000. At that time the idea pre¬ 
vailed that epidemic diseases were visitations beyond 
our ken and control. Even then, however, great 
minds were working : Virchow in cellular pathology, 
Bernard in physiology, Bright in medicine, and Chad¬ 
wick in sanitation. 

Medickve and the Basic Sciences 

The dawn of the new era in medicine occurred, how¬ 
ever, in 1857, with Pasteur’s discoveries. These were 
»oon followed by those of Lister, and thus began a 
quick succession of discoveries by men well known 
in the history of science and medicine. To-day there 
is ^ stronger link with medicine and the pure sciences. 


Physics and chemistry, with physiology, have taken 
pride of place in their services to medical knowledge; 
Radiology has the discoveries of Rontgen and others 
os its basis. Chemistry has afforded incalculable aid 
to therapeutics. The value of the scientific investiga¬ 
tions of the seven known vitamins to medicine need 
scarcely be emphasised. Hormones and virus diseases 
are now of great importance to the study of 
physiology and pathology. The kinship between 
medicine and education was also emphasised by Lord 
Dawson. Still oloser co-operation is required in the 
quest for knowledge. The Medical Research Council 
is doing a great service in supporting and directing 
efforts, wherever they come from, and it maintains 
contact between workers and between the institutions 
to which they belong. “ There is, however, need for 
further co-ordination among bodies which represent 
varied aspects of medical knowledge such as the basic 
sciences, medicine, surgery, obstetrics, education, and 
administration.” 

Progress of Rational Medicine 

Sir Charles Hastings, founder of the British 
Medical Association, was a native of Worcester, and 
part of the centenary meetings of the Association took 
the form of a visit to Worcester on July 24 and a com¬ 
memorative service in the Cathedral, with a sermon 
by Dr. E. W. Barnes, Bishop of Birmingham. Dr. ' 
Barnes’s text was “ Honour a physician with the 
honour due unto him ” (Ecclefiiaaticus, xxxviii, 1). 
Modem science and medicine began with the publica¬ 
tion by Copernicus of his heliocentric astronomy and 
the production by Vesalius of his work on the anatomy , 1 
of the human body. Nearly four centuries have 
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passed since then, and the human mind, freed from 
the shackles of medieval authority, has advanced 
at an ever-increasing rate. Great progress has been 
made in medicine and scienoe, and the “new biology 
exhilarates by its possibilities ”; advance along pre¬ 
sent lines gives visions of a great measure of immunity 
from disease and a finer race of men than the earth 
has yet known. Progress depends, however, in medi¬ 
cine as in science, on the unprejudiced search for 
truth, on original investigation. During the nine¬ 
teenth century, conditions became increasingly favour¬ 
able for medical resoarch, until now it is well organised 
and receives State support. But what of the future ? 
Dr. Barnes fears that wo are not yet safe from re¬ 
ligious reaction. New aspects of truth often bewilder 
and arouse instinctive opposition, which in turn in¬ 
vokes religious sanctions. Pseudo-religious prejudice 
opposes eugenic measuros, as dissection and vaccina¬ 
tion were opposed in the past, and faith cures may be 
associated with impatience of the sufferer with half- 
won knowledge. Social leaders, religious teachers, 
scientific workers, and medical men must join in 
emphasising that man has been endowed with his 
rational powers in order that lie may discover the 
truth. Science is dynamic, and our faith, likewise, is 
the more inspiring because it also is dynamic. 

British Medical Journal 

The issue of the British Medical Journal for July 23 
is a special number commemorative of the centenary 
of the British Medical Association, which has been 
celebrated during the past week in London. Sir 
Humphry Holies ton contributes a review on “ Changes 
in the Medical Profession and Advances in Medicine 
during Fifty Years ”, and Sir D’Arcy Power, in “ A 
Century of British Surgery ”, describes the progress of 
surgery. The history of the Association is surveyed 
in a speoial article entitled “ The First Hundred 
Years ”, with portraits of Ernest Hart and Sir Dawson 
Williams, prominent among the editors of, the British 
Medical Journal. A notice is also devoted to Sir 
Charles Hastings, the founder of the Association, and 
the Association's headquarters in Tavistock Square, 
London, are described, with a coloured plate illustrat¬ 
ing the imposing Great Hall. 

Park Wood, Ruialip 

On July 23, the Earl of Crawford and Baloarres, 
who is chairman of the Council for the Preservation 
of Rural England, declared Park Wood, Ruislip, in 
Middlesex, a sylvan area of 237 acres, and the property 
Of King's College, Cambridge, as dedicated for public 
use, in perpetuity. It has been acquired through the 
assistance of the Middlesex County Council, coupled 
with that of the Ruialip-Northwood Urban District 
Council. Complementary to the above is the gift by 
the College of the ancient manor house, its farm 
buildings, old-world gardens, and lofty and impressively 
timbered bam, one of the largest in the country, which 
accommodated nearly three hundred persons at the 
ceremony. Lord Crawford expressed the hope that 
.the woodlands might always remain as such, and be 
ftaruly English in character. The kindly agencies of 
Mature would sanctify them through their flora and 
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fauna, and in particular there was the inspiration of 
bird life. Congratulations were extended to the provost 
and fellows of King’s College on the happy arrangement 
effected. 

The Bursar of King's College, during his speech, 
recalled the original connexion of the College ~ 
extending over five oenturies*—with this Middlesex 
parish. It dated, in fact, from 1401, when Henry VI. 
granted to the provost, Robert Wodelark, and the 
scholars of the College, “ the Manor of Ruyslepe . . . 
and all lands belonging ”. The king had, in 1440-41, 
entrusted to three commissioners his authority to 
proceed in the matter of a college which he proposed 
to found, and had indeed lived to see the magnificent 
chapel of King’s completed. It was a sister foundation 
to that at Eton. In the nineteenth and twentieth cen¬ 
turies many changes have boon experienced by the Col¬ 
lege, as trustees, whilst ‘town-planning’ schemes and 
urbanisation have cast their burden of responsibility. 
The Bursar disclosed that, so late as 1906, an offer of 
no less than £48,000 was made by a syndicate for the 
establishment of a racecourse; the offer was withstood, 
however, by tho casting vote of the provokt of that time. 

Early Man in America 

A fubthkk detailed resoarch report on the dis¬ 
coveries of flint implements said to be associated with 
fossil remains of Pleistocene mammals in Nebraska, 
to which we referred in our issue for July 10, p. 87, 
has been made to Science Service, Washington, D.C., 
by Dr. W. D. Strong, of the Bureau of American 
Ethnology. It presents several points of interest. 
The Cumro find of an arrow-head, or rather * point \ 
associated with the extinct Bison occidental's, lay 
under 16 ft. of loess of * Peorian age which is thought 
by the discoverer to be prior to the last or Wisconsin 
glaciation; but Dr. A. L. Lugn, of the University of 
Nebraska, the specialist in Nebraskan and Iowan 
Pleistocene deposits, regards this dating with some 
doubt, as some 1 Peorian ’ deposits are unquestionably 
recent. On the other hand, the same authority, after 
a personal examination of the site of discovery of the 
second flint implement on the Platte River, also said 
to have been associated with B. occidentals , while 
recognising that the exact age cannot be determined 
with finality, is of the opinion that the deposit shows 
considerable antiquity. It may be of 4 Peorian * age ; 
and it shows Kansan sands and gravels as the basal 
member. It has also transpired that the association 
of flint artefact and remains of B . occidentals is 
supported by a hitherto unreported discovery in 1923, 
when a chipped point was found in association with 
a skull and part of the skeleton of this extinct bison 
in the Meserve quarry. By far the most interesting 
find, however, from the point of view of dating, is that 
at Angus, where the “ Folsom type arrow-point ” was 
associated with the mammoth. Unfortunately, here 
the association lacks corroboration; but the sand* 
and clays in which the mammoth bones were laid down 
appear to belong to the Yarmouth interglacial, which- 
corresponds with the Mindel-Riss of Europe. In aniy} 
event, the implements belong to a hunting culture 
hitherto unknown in Nebraska. \ ^ ^ 
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Military Conquest and Civil Settlement 

Fob his presidential address to the Devonshire 
Association on June 21 Mr. J. J. Alexander surveyed 
" The Saxon Conquest and Settlement *\ Although 
he gave a very wide interpretation of his subject, 
dovoting a considerable portion of his address to the 
question of evidence—historical, legal, and scientific 
—yet he brought together a useful resume of what 
has been written on the matter. He made great use 
of the recently published volumo of the Place Names 
Society on Devonshire, and summed up his paper by 
arriving at six probable conclusions ; the first, as to 
tlie sparsity of the population of the district in the 
seventh century, and tho remaining five regarding 
the campaigns of the sevonth and eighth centuries in 
the west of England. Mr. Alexander has not, however, 
distinguished quite sufficiently between conquest and 
settlement. The military leaders and their soldiers 
prepared the way for the sottlers who later, and some¬ 
times much later, came with their wives, families, and 
baggage and travelled perhaps by a different route 
from that by which the soldiers marched. The study 
of place-names is most important for the history of 
the Saxon period, but, besides archeeology and written 
history, it needs to be supplemented by studies of tho 
varied systems of agrioulture and the distribution of 
types of villages by the aid of the ordnance map—■“ that 
marvellous palimpsest which, under Dr. Meitzon’s 
guidance, we a*'© beginning to decipher ", as Prof. 
Maitland has pointed out. Something has been done 
in this respect for eastern England, where the evidence 
is clearer, but in tho west, where the evidence is more 
confused and difficult of interpretation, the subject 
has received little attention. 

Prehistoric Society of East Anglia in 1931 

The recently issued Proceedings of the Prehistoric 
Society of East Anglia for 1931 (vol. 6, pt. 1) contains 
a number of communications of importance for pre- 
historians. The presidential address by Mr. J. P. T. 
Burohell on “ Early Neanthropic Man and his Relation 
to the Ice Ago “ hew already been the subject of 
reference in Nature (Nov. 21, p. 870 ; 1931). It is 
printed here in full with ample illustration. Among 
the remaining papers, Mr. Bertram Brotherton de¬ 
scribes a remarkable rostrooarinate implement of 
quartzite from Worcester, upon which Mr. Reid Moir 
remarks that it may be less ancient than its type 
suggests. Mr. Reid Moir himself chronicles further 
discoveries of flint implements in the brown boulder- 
clay of north-west Suffolk. He is now inclined to 
think that the brown boulder-clay was laid down 
before the Magdalenian period began. In a paper on 
the flint industries of the type station of La Madeleine, 
Mr. A. S. Barnes discusses their value as a basis for 
the classification of Magdalenian industries elsewhere. 
Mr.'A. Leslie Armstrong deals with his further excava¬ 
tions in the Pinhole Cave at Creswell Crags and on a 
late Aurignacian site in Lincolnshire, Mr. A. L. Grimes, 
in dealing elaborately with the early bronze ago flint- 
dagger in Britain, suggests that while it was un¬ 
doubtedly introduced into Britain with the beaker 
; culture, it shows resemblances to both the two main 
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Continental groups, the northern and the Medi¬ 
terranean. An account of the excavation of an early 
iron age site at Great Wymondham, Herts, by Mr. 1 
C. F. Tobbutt, is especially noteworthy, as sites and 
finds of this ‘ early phase ’ (La T6ne I. and II.) are 
rare in that area. 

John Fitch, Pioneer of Steam Navigation 

Jn the June issue of Mechanical Engineering , Mr. 
W. H. Richardson gives a sketch of tho career of 
“John Fitch: Patriot, Martyr, Pioneer Steamboat 
Inventor”. Fitch was bom in 1743 and diod by his 
own hand in 1798, having during the last fifteen 
years of his life devoted himself with fluctuating 
fortune to the promotion of steamboat enterprises. 
He was the first in the world to form a steamboat 
company and to place a steamboat in service for 
carrying passengers. His work was dono at a time 
when there wore no engineering shops in America end 
when the export of machinery from England to the 
United States was prohibited, and there can be little 
question that had he had the assistance of Watt and 
Murdock and their fellows, his schemes could have 
been brought to a successful issue. Above all, how¬ 
ever, he was a man of vision, and while realising the 
great value of steamboats on the great waterways 
of America, he once wrote of steam navigation, that 
“ The Grand and Principle Object must be on the 
Atlantick, which would soon overspread the wild 
forests of America with people and make us the most 
oppulent Empire on Earth *\ The earliest experi¬ 
ments of Fitch were made on the Delaware between 
1786 and 1790, and were contemporary with those of 
Rumsey on the Potomac and of Miller and Syming¬ 
ton in Scotland. To-day thore is a monument at 
Trenton, on the “ John Fitch Way ” beside the Dela¬ 
ware, marking the site of the Now Jersey terminus 
“ of the first merchant marine highway in the world ”, 

Heating the Soil Electrically 

The South Wales Electric Power Company of 
Cardiff is distributing pamphlets to farmers giving 
them useful information on the advantage of the elec¬ 
trical heating of the soil in frames used for growing 
vegetables and fruit for the early market. The soil 
is heated by means of a * thermal ’ cable buried in the 
soil and carrying at certain times of the day electric 
current. British and continental firms are now manu¬ 
facturing this kind of cable, and an electrical con¬ 
tractor will install it. This pamphlet demonstrates 
by photographs how much more rapidly a cucumber 
will grow in an electrical hotbed than in an ordinary 
frame. It is pointed out'that Norwegian and Swedish 
market gardeners and farmers produce lettuce and 
other market plants at out-of-season periods by this 
method. It is also useful in growing cantaloup 
melons and other expensive fruits at times when they 
are very dear. It is suggested that the electrical 
heating of the soil may prove useful for the growing 
of mushrooms, and would be a pleasanter method 
than the one ordinarily used. Experiments with this 
end in view could easily be carried on in a cupboard 
or a cellar* Orders have been issued under the pro^ 
visions of the Horticultural Products Act imposing 
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duties on vegetables, fruits, and flowers. One of the 
effects of this order will bo to keep out luxury 
products, and will give gardeners an opportunity 
of capturing a market which has hitherto been beyond 
their reach. There is now to bo a duty of eight 
shillings per ewt, on all foreign lettuce from Jan. 1 
until April 30. It is easy to compute the exact cost 
of the electric installation required; and where elec¬ 
tricity is cheap, much can be said in its favour. 

International Industrial Agreements 

In a generaf report on the economic aspects of inter¬ 
national industrial agreements recently prepared for 
the Economic Committee of the League of Nations, 
it ia concluded that international agreements con¬ 
stitute an important attempt to remedy certain dis¬ 
advantages of the present, economic evolution. They 
are not a panacea and do not apply to all products ; 
they may mitigato but not abolish economic crises, 
lake other human institutions, they are liable to error 
and even abuse, but experience has shown that they 
quickly pay for any mistaken policy, and a false step 
may even imperil their existence. When of long 
duration, their intereHt definitely coincides with the 
general interest, for example, in stabilising at moderate 
prices, eliminating dumping, stabilisation of customs 
duties, and of employment, and in minimising the fall 
of wages in periods of depression. The advantages of 
lower costs to producers are secured in various ways, 
such as regular production, diminution and standard¬ 
isation of stocks, elimination of unnecessary transport, 
economies and increased efficiency in research and 
other technical matters, patents, marketing, sales 
organisation. The advantages of greater equilibrium 
between production and consumption and of relative 
stability in prices are equally beneficial to producer 
and consumer. Agreements do not eliminate competi¬ 
tion, but the limitations they impose on competition 
are beneficial, as avoiding waste or destruction of 
capital. The existence of international agreements 
did not create the present crisis ; on the contrary, 
the seriousness of the crisis intensified the movement 
for such agreements to mitigate its consequences. 
They are accordingly considered to constitute a valu¬ 
able guarantee of the economic and political stability 
of the nations. 

North American Oyster Fisheries 

Ma. H. P. Bherwooo who, during 1930, was sent 
by the English Ministry of Agriculture and Fisheries 
to investigate the American methods of oyster culture, 
in his paper " The Oyster Industry in North America : 
a Record of a Brief Tour of some of the Centres on 
the Atlantic and Pacific Coasts, and of a Summer 
in Canada” (J. Conseil, vol. fl. No. 3, Dec. 1931), 
gives an interesting account of the industry in North 
America and the various beds visited. He spent a 
Summer in Canada, working on oyster investigations 
in Molpeque Bay, Prince Edward Island, and also 
visited most of the oyster-raising areas on both 
coasts of the United States. Recent figures put the 
annual yield of the oyster industry in North America 
it about 73,000 tons of food, valued at more than 
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14,000,000 dollars. The oysters belong to large and 
small companies and individual owners of oyster 
schooners, or oystermen, who fish in shallow reserved 
portions of the public beds. The natural beds of 
Oatrea mrginica on the Atlantic coast at one time 
flourished from Maine to Mexico, but have greatly 
dwindled, and on the Pacific coast the industry is 
now practically confined to inlets in the State of 
Washington. Cultivation lies chiefly in providing 
in the summer clean shell oultch on the beds for 
attachment of the larvae, culling or separating and 
sorting oysters from clusters in the clutch, and 
planting spat and half-grown oysters, together with 
measures for destroying pests. There is a demand 
for a greatly increased supply of seed oysters in 
many of the oyster-growing areas, although natural 
falls may in some seasons bo very prolific. A few 
years ago this stimulated renewed interest in the 
problem of raising Bj>at artificially, but more recently 
research has been directed to extending the possi¬ 
bilities of securing good sets of natural Bpat and to 
destroying pests, rather than to developing hatchery 
methods. 

The Gulf Stream 

The results of investigations on the behaviour of 
the Gulf Stream were communicated to a recent 
meeting of the American Geographical Union at 
Washington by Mr. P. E. Church. According to 
Scionce Service, Mr. Church disco\ r erod many irregu¬ 
larities in width and temperature but no clear seasonal 
fluctuations. The data wero obtained by recording 
instruments installed on commercial vessels crossing 
the triangle of waters between Halifax, Bermuda, and 
the Georgian coast. Inshore water extends to about 
the hundred-fathom line, beyond which is a wide area 
of cool water, ending in a narrow band of cold water 
believed to be d\ie to upwelling from the depths. The 
Gulf Stream lies beyond, and was found to be 50 mile* 
wide off Cape Hatteras and not more than 70 miles 
wide south of Nova Beotia. Outside the Gulf Stream 
to the south-east lies a broad area of warm water 
reaching towards mid-ooean. During the winter 
months, and occasionally at other seasons, the Gulf 
Stream flows as a double stream, with a tongue of 
cold water between, which may pinch off the northern 
stream and push the main stream considerably 
southward. Mr. Church does not explain this devia¬ 
tion, but doubts if wind action is the cause. South 
of Halifax the northern edge of the Gulf Stream 
averages a distance of 290 miles offshore but varies 
between 230 and 420 miles. 

Science and the Empire 

The July number of Discovery is devoted, in view 
of the Ottawa Conference, to the subject of science 
and the Empire. Sir Stephen Tallents manages to 
give in a very few pages a vivid picture of the varied 
scientific activities which, on the oonflnes of thi 
Empire, become particularly associated with agri* 
culture, the mainstay of dominions and colonies alike* 
The close contact maintained between scientific work 
at different centres is emphasised in this review and 
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illustrated by specific examples, and this practice is 
commended to the statesmen now gathered at Ottawa. 
The Right Hon. Lord Lugard explains the plan of 
the African Institute, with the financial support of 
the Rockefeller Foundation, to make a detailed study 
over a five-year period of the results of the impact 
of European civilisation upon the tribal system. Dr. 
H. Y. Taylor, Commissioner of Horticulture to the 
Ministry of Agriculture, writes upon science and 
Empire fruit growing. The keynote of this article is 
that variation of climate, in the vast area covered by 
the Empire, prevents standardisation of methods, 
so that the grower is thrown into the hands of the 
research worker. Wool research in New Zealand and 
Empire air routes are other topics akin to the main 
theme which are also discussed. 

Acquisitions of the Natural History Museum 

A series of microscope preparations showing all 
the early stages in the life history of the graptolite 
Climacograptua has been presented to the Department 
of Geology of the Natural History Museum by the 
Sedgwick Museum, Cambridge. The preparations 
were made by Mr. Ian Cox from material which he 
collected from rocks of Ordovician age in Akpatok 
Island, Ungava Bay, Northern Territory, Canada. 
Graptolites occur in the oldest fossiliferous rocks, and 
are organisms of unknown relationships, but generally 
supposed zoologically to resemble the living sea-firs, 
or sertularians—minute colonies of polyps encased 
in a homy skele on. In the material from Akpatok 
Island, the original homy skeleton is preserved in a 
matrix of limestone, which can be dissolved and the 
skeleton extracted entire. The minutest structure 
and ornament of the early chambers, or theca?, are 
visible, and the order and manner of budding of 
new thecse can be clearly determined. Miss K. B. 
Macvicar has presented the extensive herbarium of 
her brother. Dr. Symors M. Macvicar, to the Depart¬ 
ment of Botany. Dr. Macvicar was the recognised 
British authority on Hopaticte and was the author 
of the standard systematic account of them, “ The 
Student’s Handbook of British Hepatics *\ The 
herbarium iB very rich in British and Continental 
species, and these arc the more valuable because they 
are the basis of the descriptions and comparisons in 
the “ Handbook Dr. Macvicar was a medical man 
whose home was at Acharacle, Argyll, and in his 
travels in western Scotland accumulated an unrivalled 
representation of the flora, particularly of the less 
frequented parts of Argyll and Inverness. The 
herbarium contains about 18,000 specimens (that is, 
labels) and, as well as hepatics and flowering plants, 
contains mosses, seaweeds, and lichens. Mr. A. H. G. 
Alston, assistant keeper in the department, has just 
returned from western Greek Macedonia, where, in 
oomp&ny with Mr. N. Y. Sandwith, of the Kew 
Herbarium, he spent six weeks. He collected about 
1200 specimens, chiefly flowering plants. These are 
of interest because the area along the Albanian frontier 
has been Visited previously only by a Czechoslovakian 
collector; moreover, the districts visited overlap to 
#ofn£ extent those from which some plants were ob- 
imm& h(y the department during the War. 
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Protection of the Fauna and Flora of Poland r . 

If one may judge by the size and quality of Ochrona 
Przyrody for 1931, the publication of the National 
Council for the Protection of Nature in Poland, a 
very vital interest is taken there in the preservation 
of natural amenities. The articles contain proposals 
for the formation of reserves for the primitive flora 
of the Dniester valley and elsewhere ; but, perhaps 
because the position of some of the animals is more 
precarious, we turned to find out what measures 
were being discussed for their behoof. The opinion 
is held unanimously that the chose of the red deer 
of the Carpathians during the period of rut is harmful 
to the species and is responsible for the annual 
degeneration noticeable in the herds. But agreement 
is not reached as to the best means of meeting the 
difficulty. The majority hold as a distant ideal 
the desirability of suspending all hunting during 
the period of the rut, but since the custom is old* 
established and widespread, a gradual approach to 
the desirable end is suggested. An interesting paper 
by Wladyslaw Burzynski, the chief forestor, dis¬ 
cusses the position of the bear in the eastern Car¬ 
pathians. The War was responsible for the slaughter 
of much of the breeding stock, so that even now the 
number probably does not exceed three hundred in 
an area of about 300,000 hectares. A third paper 
describes a visit to the workings and lodges of two 
colonies of beavers, one on the Szczara, the other on 
the Niemen. 

Research and the Wheat Quota 

Sir Albert Humphries, chairman of the National 
Institute of Agricultural Botany, in the course of 
his address to the annual meeting of the Institute's 
fellows at Cambridge on July 21 showed how agri¬ 
cultural research helps the farmer to make good use 
of the wheat quota. The quantity of wheat grown in 
Great Britain has been steadily diminishing and the 
proportion used for poultry has increased, so that in 
the past season home-grown wheat represented only 
some seven per cent of the national grist. The wheat 
quota is likely to raise this figure considerably, and 
the quality of English wheat for bread-making may 
come into its own again. The Cambridge Plant 
Breeding Institute has produced, and thfc National 
Institute of Agricultural Botany is now testing, a 
variety of which the quality is markedly superior even 
to Yeoman. Yielding capacity is, however, of first 
importance, and there are often differences of up to 
20 per cent between varieties. The Institute in 1930- 
1931 tested, by methods whioh can detect much smaller 
differences, some hundred varieties, of which twenty 
are new ones not yet on the market. Sir Albert 
Humphries urged that facts of this sort show the 
Institute to be working directly for the improvement 
ot the farmer’s financial position. 

Courtauld Institute of Biochemistry 

The Courtauld Institute of Biochemistry of the 
Middlesex Hospital Medical School was given by Mr, 
S. A. Courtauld because the services of this depart¬ 
ment to the Hospital had increased so greatly that 
it was impossible to house it in the Institute of 
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Pathology any longer. The Courtauld Institute was 
opened Ln June 1928 ; the building consists of live 
floors devoted to general biochemical research, and 
particularly to clinical biochemistry. In this depart¬ 
ment all the routine analyses of the Hospital are 
performed. At the opening, Mr. Courtauld endowed 
the chair of biochemistry to the extent of £20,000. 
Unlike most donors, however, he has realised the 
heavy cost of running such a department, and being 
anxious that it should continue to be usod to the very 
best advantage, has generously given the Institute a 
further sum of £20,000. 

Dr. Otto Struve 

It is announced in a Science Service bulletin for 
June 18 that Dr. Otto Struve succeeds Dr. E. B. 
Frost as director of the Yerkes Observatory. Dr. 
Struve represents the fourth generation of the Struve 
family that has made valuable contributions to 
astronomy. He is a great-grandson of Dr. F. G. W. 
Struve, who did pioneer work on double stars at 
Dorpat and Pulkova about a century ago. The latter 
was succeeded at Pulkova by his son Otto, who con¬ 
tinued the work on double stars, and made a study of 
stellar distances and the solar motion. Both of Otto’s 
sons carried on the family tradition, at Berlin and 
Dorpat respectively. His grandson, the new director 
of Yerkes, was bom in Russia in 1897, and studied at 
the University of Kharkov. In 1921 ho became an 
assistant in stellar spectroscopy at the University of 
Chicago, taking the degree of Ph.D. in 1923. He has 
been at Yerkes since 1924, being in succession in¬ 
structor, professor, assistant director, and now director. 

Announcements 

The Medical Research Council has awarded Dorothy 
Temple Cross fellowships for 1932-33 to the following: 
Veronica B. F. Dawkins, resident medical officer. 
Mailings Farm Sanatorium, Colchester ; G. M. Dean, 
formerly of the Department of Surgery, University of 
Aberdeen; Evelyn M. Holmes, formerly assistant 
tuberculosis officer, Welsh National Memorial Asso¬ 
ciation ; J. N. O’Reilly, formerly house physician, 
Brompton Hospital, London ; Dr. W. G. Scott-Brown, 
assistant surgeon, Throat, Nose, and Ear Department, 
Royal Free Hospital, London. 

By an Order of the Committee of Privy Council, 
made after consultation with the Medical Research 
Council and with the president of the Royal Society, 
Prof. A. E. Boycott, Graham professor of pathology 
at University College Hospital, London, and Prof. 
E. D. Adrian, Foulerton professor of the Royal Society 
and fellow of Trinity College, Cambridge, have been 
appointed members of the Medical Research Council, 
in succession to Prof. Robert Muir and Sir John 
Pattons, who retire in rotation on Sept. 30 after four 
years’ service. 

The ninety-second meeting of the German Associa¬ 
tion of Men of Science and Physicians will take place 
at Wiesbaden and Mainz on Sept. 25-29. Applications 
for membership should be made to Prof, B. Raasow, 
Gustav-Adolf-Str. 12, Leipzig, C.l. 

The ninth vacation oourae in practical air photo- 
grainmetry will be held in the Mathematical Institute 
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of the University of Jena on Oct. 10-22. The oourae 
will be exclusively in English, and will consist of ^ 
lectures and practical work. The lectures will be 
given by Prof. Otto von Gruber, Prof. Hugorshoff, and 
Dr. I. Tappen. The subjects to be dealt with include 
photographic apparatus and material, method of sur¬ 
vey and navigation, plotting apparatus, and applica¬ 
tions of air photogrammetry. Applications should 
be sent to Zeiss-Aerotopograph, Postfach 117, Jena, 
Helmholtzweg. 

The summer meeting of the Institution of Mechanical 
Engineors, under the presidency of Mr. William Taylor, 
will take the form of a visit to Canada and the United 
States on Aug. 19-Sopt. 19. At the mooting, there 
will be a discussion on a paper read by Dr. F. A. Gaby 
on “The Generation and Distribution of Power under 
the Administration of the Hydro-Electric Power Com¬ 
mission of Ontario ” and an address by Mr. C. L. 
Stovens on “ The Point Plan of Rewarding Manage¬ 
ment and Labour Many visits to works and power 
stations have been arranged. Further particulars 
can be obtained from the Secretary, Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.l. 

A joint autumn meeting of the Iron and Steel 
Institute and the Institute of Metals will be held at 
the Institution of Civil Engineers, Great George Street, 
S.W.l, and the Institution of Mechanical Engineers, 
Storey’s Gate, S.W.l, on Sept. 12-15. A large number 
of papers will be presented at joint and separate 
sessions of the institutions. On Sept. 12, Dr. H. J. 
Gough will deliver the annual Autumn Lecture of the 
Institute of Metals on “ Corrosion Fatigue in Metals 
Among the excursions and visits to works are visits 
to the National Physical Laboratory, Teddington ; the 
General Electric Company’s Research Laboratories, 
Lamp and Glass Works, Wembley ; the Mond Niokel 
Co., Ltd., Acton Refinery ; and the Ford Motor Co., 
Ltd., Dagenham Works. 

Mb. F, Edwards, 83 High Street, Marylebone, has 
issued an important catalogue of books on America. 

It includes the rare first edition of Linschoten’s 
“ Discours of voyages into ye Eoste and West Indies ” 
(1598), John Calef’s “Siege of Penobscot” (1781), 
Morton’s “ New English Canaan 99 (1637), Johnson’s 
“Nova Britannia” (1609), and a fine copy of Sir 
Walter Raleigh’s “ Brevis et admiranda descriptio 
Regni Guian® M (1599), as well as many other 
unusual itemfe. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :— A lecturer 
in mathematics at the Chelsea Polytechnic, London, 
S.W.3—The Principal (Aug. 4). A research fellow in 
glass technology in the Department of Glass Techno¬ 
logy the University of Sheffield*—The Secretary 
(Aug. 6). An assistant lecturer in physios at Univeirsity 
College, Nottingham—The Registrar (Aug. 10). A 
lecturer in applied chemistry at the Northampton / 
Polytechnic Institute, St. John Street, London, E.C.l 
—The Principal (Aug. 22). A technical assistant for 
special investigation work in connexion with wireless 
valves Messrs. Lissen, Ltd., Worple Road, Islewort^ . / 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Nuclear Structure 

The experimental evidence for the existence of the 
neutron has given added support to the view 1 that 
the nucleus may be composed of protons, neutrons, 
and a-particles. Heisenberg a has recently found it 
convenient to use a model with protons and neutrons 
only as the building-stones. In various papers, Aston 8 
has determined the isotopic constitution of many of 
the chemical elements, but it has not been possible 
to say, from considerations of stability, just what 
isotopes may be expected to occur. The purpose of 
this note is to point out regularities for elements of 
low mass, and to suggest a possible building-up prin¬ 
ciple for such elements. 

Starting with an a-particle, let us add alternately 
a neutron and a proton. The resulting nuclei are 
He 5, Li 6, Li 7, Be 8, Be 9, B 10, B 11, C 12, C 13, 
N 14, N 15, and O 16. With the exception of He 5, 
these, and only these, have been observed for this 
mass range. With O 16, this typo of regularity ends, 
which might be interpreted as due to the formation 
of some sort of a closed shell. To a first approxima¬ 
tion, lot us suppose the mutual interaction of the added 
neutrons and protons to be small 
compared with their interaction 
with the a-particle. Then, when a 
neutron and a proton aro added, 
the resulting field will still favour 
a neutron over a proton. If an 
analogy with the external electronic 
system subsists, then the a-particle 
may represent a closed 6-ahell, with 
two neutrons and two protons, 

While O 16 is obtained by adding 
on a closed p -shell, with six neutrons 
and six protons. 

The continuation of this process 
is the addition of a d-shell, with 
ten neutrons and ten protons. The 
stability conditions appear to be 
different, two noutrons being more 
stable in the central field than a 
neutron and a proton. The order 
of addition is as follows ; neutron, 
neutroii, proton, proton, and re¬ 
peat. This results in O 17, O 18, 

F 19, Ne 20, Ne 21, He 22, Na 23, 

Mg 24, Mg 25, Mg 26, A1 27, Si 28, 

Si 29, Si 30, P 31, S 32, S 33, S 34, 

01 35, and A 36. With A 36, this 
shell becomes closed. These nuclei, 
and only these, have been found 
for this mass range, just aa in the 
previous case. 

If ft denotes the total number of neutrons and protons 
together, then, except for n = 3, 5, and possibly 8, 

* there exists an isotope for every value of n below 36, 
according to the experimental evidence. We should 
expect this to be a general property, holding for values 
of ft greater than 36, also. In the range 36 < w < 64, 
several points are missing, namely w = 38, 42, 43, 46, 
47* 40, and 57. The corresponding isotopes probably 
most in small quantities, but until they are found, 
it is rather difficult to determine stability conditions 
^ this mass range. However, simple considerations 
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lead to a prediction of certain isotopee. Since the 
neutron number for n = 37, 39, and 40 is 20, it might 
be expected to be the same for n - 38, giving A 38. 
Similarly, one can predict V 49, Mn 53, and Co 57. In 
this range 36 < ft <64, which may correspond to an 
/-shell being completed, all the isotopes, except Cr 53, 
have even neutron numbers. This is so striking that 
one wonders whether or not the isotope reported for 
ft — 53 is really due to chromium. 

The analogy with the external electronic structure 
seems to indicate that for large values of n , conditions 
may become quite complicated. The experimental 
evidence bears this out. More information seems 
to be needed, however, before stability questions in 
general oan be settled. Whether or not the a-particle 
plays a fundamental part remains to be seen, but we 
can certainly disregard it for the lighter elements, and 
consider protons and neutrons as being the elementary 
constituents. James H. Bartlett, Jr. 

Zurich, July 1. 

1 J. Chadwick, Proc. Roy. Soc. t A, 130, 705; 1032. 

1 W. Heisenberg, Z . Phyn. (in print). 

* F. W. Aston, Proc. Roy . hoc., 1027-31. 


Tidal Oscillations of Gravity 

In an earlier communication, 1 we reported the 
results of experiments to determine as exactly as 
possible the variations of gravity. We have now 
succeeded in increasing the accuracy and in elimin¬ 
ating the disturbances to such a degree that now 
the oscillations of gravity due to the attraction of 
the sun and the moon are directly perceptible in the 



photographic registrations. The arrangement of the 
apparatus is the same as stated pi our previous letter. 1 
The principal success was achieved by using the alloy 
WT 10 made by Krupp as material for the spiral 4 
spring. This material has an infinitesimal temperature 
coefficient of elasticity. By careful 'and repeated heat-. / 
ing over a period of several months, it was also pos¬ 
sible to reduce to a small factor the elastic after-effect.'; V 
By this means the disturbances due to temperature 
are strongly suppressed, and also the uniform shift is J 
very much diminished. The sensitiveness amounted 
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to a deflexion of 1 mm* for dgjg = ] O' 8 at a distance 
of registration of 5 metres. With the aid of an electric 
method similar to the attracted disk electrometer of 
Lord Kelvin, the sensitiveness of the apparatus was 
often determined ; therefore the indications of the 
registrations can be regarded as accurate to within 
10 > 

Fig. 1 shows an example of a record with no correc¬ 
tion other than the elimination of the linear shift and 
the transformation of the readings to the same sensi¬ 
tiveness. Not only can the rough variation of gravity, 
especially due to the attraction of the moon, be seen, 



Af B , The term 8 %t that is, the influence of the daily 
oscillations of the meteorological elements, appeared 
to be very small (if freed from the influence of if x ), 
especially compared with horizontal pendulumobserva- 
tions at the same depth (25 metres below surface- 
level). 

The most significant result of the observations is, 
in the first place, that the observed amplitudes are 
smaller than the amplitude expectod for a perfectly 
rigid earth, which seems to indioato a very much 
greater displacement of the surface than has been 
hitherto supposed. The second result is the displace¬ 
ment in phase of about three-quarters of an hour in 
the sense of a retardation of the maximum of varia¬ 
tion of gravity, The ratio of amplitudes is for M t - 
0 04, for O it iR 0*74 ; this indicates an infhience of 
the tides of the sea on the deformation of the solid 
earth, aa is alHO observed in the experiments with 
horizontal pendulums. But this influence does not 
seem to suffice to explain the value of 8<1, which is 
in disagreement with the existing opinion. 

R. Tomasohek. 

W. SCHAFFKRNICJHT. 

Physical Laboratory, University, 

Marburg/Lahn, June 15. 

1 Nature, 129, 24, Jan. 2, 1032. 

• See also Aniron. Nach u No, 5844, 844 , 257. 


but also the finer features due to the alteration in 
the declination of the moon and in its position with 
regard to the sun. The transits of the moon over the 
meridian are marked (point above the sign is the upper 
transit); the sign I or - over the sign of the moon 
gives the declination of the moon on that day. In 
the upper part of Fig. 1 it can be seen how the 
influence of the moon, which had a positive (4 ) 
declination on those days, is at. a maximum on its 
upper transit, producing at. this time a pronounced 
minimum of gravity on the earth’s surface. The lower 
part of Fig. 1 shows the greatest influence of the moon 
m the time of its lower transit, the declination of the 
moon being negative ori those days. Since the gravi¬ 
meter gives the vertical component of the alteration 
of gravity, the effect is the greater the smaller the 
distance of the celestial body from the zenith or nadir. 
With regard to the position of the moon relative to 
the sun, the upper curve corresponds to the neap tide, 
the lower curve to the tide of the full moon. 

In consequence of those accurate and fairly well 
undisturbed records, the harmonic analysis of the 
curves gives very good results. The analysis of tho 
term (period^ 12-42 hours) was carried out as 
follows ; the readings, after the elimination of the 
linear shift and after reduction to equal sensitiveness, 
were added for each 1 hour * of the period and then 
divided by the number of periods. This gave for a 
time of about two months the curve shown in Fig, 2. 
Using tho observations of one month altered the 
amplitude only by 2*5 per cent. This is in agree¬ 
ment with the corrections for short times of observa¬ 
tions given by Bttrgen. We have also applied these 
corrections to the othor terms of harmonic analysis. 
Ift this figure 8 means tho ratio of the observed 
amplitude to the expected amplitude, if tho earth 
. were perfectly rigid. The latter amplitude in Mar¬ 
burg is about 2 97 * 10’ 8 gr for the mean time of 
"the observations. In Fig. 2 the dotted line on the 
intis gives the expectod position of the minimum, 
the full line gives tho observed position. In the 
Came way we have also obtained the terms 0 (25-82 
hour period, amplitude expected for perfectly rigid 
earth dgjg- 3-1 * 10~ 8 ) and even N (12*66 hour period, 
Amplitude expected dglg^ 0-58 x 10~ 8 ) in very good 
,agreement, both in amplitude and in phase, with 
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Mechanism of Superconductivity 

It was often assumed that the transition from 
normal conductivity to superconductivity may be 
connected with a kind of 1 spontaneous coupling ’ of 
the conduction electrons. Some authors were even 
inclined to identify this phenomenon with ferro¬ 
magnetism. Although this extreme point of view 
seems to be very improbable, some analogies with 
ferromagnetism must surely appear if any kind of 
‘ spontaneous coupling * between electrons is re¬ 



sponsible for superconductivity. For example, in this 
case the shape of-the specific heat curve near the 
transition temperature must be analogous to that of 
ferromagnetic substances in the vicinity of the Curie 
point. W. Keesom and J. H. van den Ende, 1 and 
F. Simon and K. Mendelssohn * attempted to discover, 
this anomaly of the specific heat in lead near the 
transition temperature (7-2° K), but they could not 
detect any trace of the effect. This result may be 
interpreted in two ways : either the hypothesis of the 
‘ spontaneous coupling * of the conduction electrons 
in superconductors is completely wrong, or the number 
of the electrons whioh are concerned in conductivity 
is here so small in comparison with the number* of 
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atoms that the specific heat anomaly of the conduc¬ 
tion electrons cannot be detected with calorimetric 
methods. 

As our measurements have shown, the specific heat 
anomaly of ferromagnetic bodies at the Curie point 
is so well pronounced in the thermoelectric effects 
(Thomson effect), that in spite of some difficulties 
concerning the sign of this effect, tho order of magni¬ 
tude of the specific heat anomaly can be computed 
from the purely thermoelectric constants in good 
agreement with calorimetric measurements. It is 
natural to try the same method in tho domain of 
superconductivity. The recent investigations by .1. 
Borelius, W. M. Koesorn, O. H. Johansson, and J. O. 
Linde 8 of the thermoelectric force for lead and tin at 
the lowest temperatures permit us to compute the 
Thomson effect for those metals and to draw con¬ 
clusions concerning the specific heat anomaly. Fig. 1 
represents the Thomson coefficient for lead (as calcu¬ 
lated from the experimental data) as a function of 
temperature. This curve is quite analogous to that 
of ferromagnetic substances, and it seems quite pro¬ 
bable that it represents the general feature of the 
specific heat of the electrons concerned in the con¬ 
ductivity effects. It is not clear, however, why the 
temperature of the maximum of this specific heat 
curvo (10-5° K) does not coincide with the transition 
point (7*2° K). Perhaps theory will be able to explain 
this discrepancy in the future. 

From these results two important quantities may 
be calculated : first, AG T « (the height of the maximum 
of the specific heat curve), and secondly, AIF 0 (the 
energy difference between the normal and the super¬ 
conducting state at absolute zero), both for one 
electron. 



AC, cal./degree. 

ergs. 

Lead 

8 x 10“ 

1'7 x 10" 17 

Tin 

- io-“ 

~ 0 0 x 10*” 


If the number of the electrons was equal to the 
number of atoms of lead, the specific heat anomaly 
could certainly be detected, its numerical value being 
of the same order of magnitude as tho normal specific 
heat itself. The precision of the calorimetric measure¬ 
ments permits us to determine the upper limit of the 
number of the electrons involved in the conductivity 
effects of lead. Actually it seems that the number of 
the conduction electrons is less than 1/200 of the 
number of the atoms in this case. 

It is well known that magnetic fields destroy the 
superconductivity, the threshold value of the field H 
increasing as the temperature is lowered. By extra¬ 
polating the experimental data the value of II 0 may 
be found corresponding to absolute zero. We assume 
that the threshold value of the field is given by the 
condition that the magnetic energy of the electron 
| \lH 0 | (where [X is the spin moment) is equal to A W 0 . 

|pH 0 |=AW 0 . - • Cl) 

This assumption moans that the superconductivity 
must be destroyed when the energy of the external 
forces exceeds the energy of the 4 spontaneous 
coupling *, From (1) we may calculate for lead 
Mid tin, and compare them with the experimental 
results. 



H, expt. (game). 

jffa calc, (gauss). 

Load 

2000-2500 

2000 

Tin 

560 

- 700 


According to the recent experiments of McLennan 
and his co-workers, 4 superoonduotors cease to be 
superconducting for high frequency currents if the 
frequency y exceeds a certain threshold value. For 

JNo. 3274, VOL. 130] ■ ' ... ' 

;V.! , , 1 ‘ ; ’ " 


tin at absolute zero, v-10* may be found by extra¬ 
polation of the experimental data obtained at" higher 
temperatures. It is interesting to notice that by 
assuming 

Av,=AlF # -|ixff 0 |. . . (2) 

(where h is Planck's constant), we obtain for the same 
metal v 0 “ 1 x 10 s . 

The remarkable coincidence between the observed 
and tho computed data seem to support the general 
trend of the assumptions developed in this note. It 
is interesting to notice that the frequency of the 
Larmor precession corresponding to H p is equal to v 0 ; 
thus the correlation between the two factors destroy¬ 
ing the superconductivity may bo found either on the 
lines of energetics or on the lines of the short time 
periods. Which of these interpretations corresponds 
to the real mechanism remains unsolved at this 
moment. J. Dokfman. 

Physical-Technical Institute, 

Sosnovka 2, 

Leningrad (21), U.S.S.R., 

May 23. 

1 Comm. Leid*n % 230 d ; 1 030. 

* Z. Phys. Chem. t B 16, H. 1, 1032. 

1 Proc . Amsterdam Aeud. t 64, No. 10, 1031. 

1 Proc, Hoy. She,, A, vol. I3C, No. 829, 32; 1932. 


Application of Knudsen’s Law to the Evaporation 
of Water 

Recently it has been shown 1 that the maximum 
rate of evaporation of liquid carbon tetrachloride 
measured experimentally agrees to within tho error 
of experiment with that doduced from tho Knudsen 
equation 

m = 43-76 x KHP-y/y . (1) 

In this equation, T is the temperaturo of the evaporat¬ 
ing surface and P the saturated pressure of tho vapour 
at that temperature, m is the mass in grams evaporat¬ 
ing per second, and M tho mo locular weight of the 
liquid. 

In the case of water, however, tho experimental rate 
of evaporation woh found to bo only from 1 to 2 
per cent of that given by equation (1), and the dis¬ 
crepancy was ascribed to reflection of vapour mole¬ 
cules at tho surface of tho liquid.® 

It will be seen from equation (1) that, in order ter 
calculate the mass evaporating per second, it is neces¬ 
sary to know the surfaco temperature and the vapour 
pressure at this temperature. In the case of poorly 
conducting liquids, the surfaco temperature will 
bo considerably below that of the liquid in bulk 
(20°-30° C. for* water at 25" C.), and in the above- 
mentioned experiments it was measured by means of 
a thermocouple immersed in the liquid. As the latter 
evaporated, the thermocouple passed through the 
surface and so gave an estimate of the surface tem¬ 
perature. It is clear, however, that any instrument 
introduced into the liquid in this manner will give 
only an approximation to the surface temperature, 
since it actually measures the mean tomperature of a 
thin layer near the surface. This average tempera¬ 
ture will necessarily be higher than that of the true 
surface layer at which rapid evaporation is taking 
place. Hence the true value of T in (1) must be 
smaller than that given by the thermocouple, and it 
thus remained possible that, if more accurate values 
of T and P were obtained, the rate of evaporation 
deduced from equation (1) would agree with the ex¬ 
perimental rate and the assumption of reflection 
would be rendered unnecessary. 

It is hoped, however, that this possibility . has been 

' , 
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eliminated in a new experiment in which the tern- 
1 perature of the surface has been deduced from 
measurements of the surface tension of the evaporat¬ 
ing liquid. As this surface tension must be con¬ 
trolled chiefly by the temperature of the outermost 
liquid layers, a very close approximation to the true 
value of the surface temperature should be obtainable 
in this way. 

As was to be expected, the surface temperature so 
measured was lower than that recorded by the thermo¬ 
couple, so that the ratio (/) of the experimental to the 
theoretical rate of evaporation was somewhat greater 
than before. The difference was, however, not very 
marked. JVhereas the surface temperature measured 
by the thermocouple gave values of ‘ / ’ ranging from 
1 to 2 per cent, those deducod from the surface tension 
measurements gave values between 3-5 and 4-5 per cent. 

The experiments therefore indicate that when the 
temperature of the actual evaporating surface layer 
v is measured as accurately as possible, there is still a 
very considerable discrepancy between the theoretical 
and experimental rates of evaporation of water. This 
would seem to confirm the earlier suggestion that not 
all the vapour molecules striking the liquid surface 
are able to enter. 

A detailed account of these experiments will be 
published shortly. T Alty. 

University of Saskatchewan, 

Saskatoon, Saskatchewan, 

June 27. 

1 Alty and Niooll, Canatlian Journal of Research, 4 , 547; 1931. 

1 Alty, f*roc. Roy. Soe A, 131, 554 ; 1931. 


Proper Name of the Amoeba 

Prof. T. D, A. Cockerell concludes his letter in 
Nature of May 14, p. 726, on this subject, by the 
question : “ What, then, is the proper name of the 
common amoeba ? ** While we are awaiting the de¬ 
cision of the systomatists, I should like to make some 
relevant remarks. 

In 1016, Schaeffer classified those rhizopods which 
had the characteristics of Leidy’s Amoeba proteus into 
three spocios. Later, in his monograph on the 
“ Taxonomy of the Amebas ” (1026), lie raised them 
to the rank of genera. Mast and Johnson (Archiv fur 
Proiistenkunde , 1031), in the paper that provoked 
Prof. Cockerell's letter, would reduce these three genera 
to the status of mere varieties. Amoeba discoid'es 
{Metachaos discoides) has never been recorded in 
Scotland, so I cannot make any statement about the 
validity of its specific value, but in my long experience 
of the other two large amoeb®, so generally employed 
for class purposes, I should like to affirm that, in my 
opinion, Schaeffer rendered a real service when he 
cleared up these differences amongst the rhizopods 
commonly called by Leidy’s name Amoeba proteus. 
Confusion between tho species to which he (Schaeffer) 
in 1916 applied the names Amoeba proteus and Amoeba 
. dubia respectively had been responsible before that 
time for retarding progress in our knowledge of these 
animals. 

Since 1916, other information has been forthcoming, 
all of which goes to support Schaeffer’s contention 
; that at least two distinct organisms had been confused 
under Leidy’s name Amoeba proteus . We now have 
a fuller knowledge of the life-history of one of these 
forms, namely, Amoeba proteus (Chaos diffluens), and 
v of the details of its nucleus (in development os well 
*a in the adult state). These latter differ markedly 
from the corresponding details of Amoeba dubia . Prof, 

f nambers finds that the cytoplasm of Amoeba dubia 
more suitable for micro-injection experiments than 
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that of Amoeba proteus , which seems to point to a 
fundamental difference in the cytoplasm of the two 
species. In short, the same specific name cannot be 
applied to them without resulting confusion. 

There are of course well-marked varieties of Amoeba 
proteus (Chaos diffluens). One variant, owing to an 
almost entiro absence of crystals, is peculiarly trans¬ 
lucent ; it was the subject of much discussion at the 
Glasgow meeting of the British Association (1928). 
Other varieties due to size of nutritive spheres, etc., 
are also known. There is also a great variety in size 
(volume) in different strains of Amoeba proteus culti¬ 
vated under different conditions of food supply and 
temperature. 

In discussing the contrasts in behaviour between 
Rtisel’s “ kleine Proteus ” and Leidy’e Amoeba proteus. 
Mast and Johnson state that they have never known 
any tendency of the latter to aggregate on the sides 
of the vessel. As a matter of fact, this condition is 
easily brought about in A rrueba proteus (Chaos diffluens) 
by altering tho food in the culture. This species is 
very fond of a diet of rotifers. Now, Rotifer vulgaris 
tends to form little clusters of individuals on the sides 
of the vessel. Tho arncebae creep up after them, some¬ 
times forming a beautiful carpet of individuals on the 
sides of the vessel containing the culture. Amcebas 
also like encysted flagellates. These aggregate in the 
surface vegetable scum which often collects in cultures 
of amccbce. In this ' scum 1 the agamonts produce 
agametes, as may easily be proved by skimming off 
a small quantity for inoculation into a new medium, 
when the young amoebae may be seen hatching out of 
the cysts. 

In my experience, isolated examples of Amoeba 
proteus (Chaos diffluens) as well as of Pelomyxa caro - 
linensis often develop tho yellowish tinge referred to 
by Mast and Johnson—not, however, as they suggest, 
due directly to the colour of the food organisms 
present in the food vacuoles. I have always attri¬ 
buted this appearance in Amoeba proteus rather to 
unfavourable environmental conditions. The same 
effect may be produced by slight lowering of the 
hydrogen ion concentration of the surrounding water. 
If the pH be not corrected, the specimens showing 
this yellowish tinge die off. Such facts should not be 
ignored when discussing the systematic position of 
RflBel’s “ kleine Proteus ”. 

Monica Taylor. 

Notre Dame, Dowanhill, Glasgow, 

June 10. 


Pelomyxm carollnensis Jn Great Britain 

Considerable interest is attached to the name of 
the common large free-living amoeba (Amoeba proteus, 
Loidy) used extensively for teaching purposes. In 
recent discussions by systematists on this point, an 
organism known as Pelomyxa carolinensis plays an 
important part.. This animal was renamed by 
Schaeffer (1926) Chaos chaos . Meet and Johnson 
(1931), quoting Schaeffer, say it has never been re¬ 
ported from Europe. 

As I am at present engaged in a research on this 
animal, I should like to state that I have several records 
of its occurrence in the British Isles. 

I am indebted to Sister Bemardine (Dr. Lucy Carter) 
for lending me some unpublished drawings of this 
secies made by her from specimens obtained ini 
Birmingham, Killamey, and the River Auchter (near 
Wishaw, Scotland), and to Sister Monica Taylor for 
records of its occurrence in the small pools along the 
shores of the head of Loch Fyne and in a tributary ! 
of the A Dander River (Scotland), I myself at present 
am obtaining supplies from Loch Tannoch. i ^ 

, l 1 ■ 
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The specimens are smaller than those measured by 
Wilson (1900), as were those studied by Kepner and 
Edwards (1917), but the environmental conditions of 
the material I am collecting are almost identical with 
those described by Wilson, 

Isabkllk P. McGuire. 

Shepparton, Milngavie. 


The Whale Shark, Rhlneodon typus, among 
the Seychelles Islands 

The publication in a recent number of Science of 
notes 1 on the occurrence of the whale shark in 
Bornean waters and on the Florida coast has led me 
to look over my notes and to put on record its occur¬ 
rence and abundance in the Seychelles. 

About six hundred miles north-east of Madagascar 
and four degrees south of the equator is found the 
Seychelles archipelago, formerly a French dependency, 
but now a British colony. To those islands, in 1868, 
came an Irish naturalist, E. Perceval Wright, for a 
six months’ stay. To him we owe our first knowledge 
(and only published accounts) of the occurrence of 
the whale shark in this locality, where it is called the 
‘Chagrin’. He took photographs of two specimens 
(male ami female), dissected two fish, and saw a 
nurnbor of others in the waters around the islands. 
It is greatly to be deplored that Wright made so 
little uso of his opportunities to study this great fish. 
He wrote no article on it, nor did ho publish his 
photographs (presumably the first ever made of the 
whale shark). Brief accounts, however, are given 
incidentally in four of his publications, in none of 
the titles of wh ; ch does the namo of the shark occur. 
There is nothing to form a guide, and only by running 
down obscure clues did I find accounts of the whale 
shark in the works listed below. 8 

The whale shark is as abundant around the 
Seychelles to-day as it was in 1868. In 1914 l)r. 
A. G. Mayor, director of the marine biological work 
of the Carnegie Institution of Washington, planned 
to send me to the Seychelles to study Rhmeodon. 
Seeking information, I got in touch with Mr. P. R. 
Dupont, curator of the botanic station on Mah6, who 
informed rno then, in 1919, and again in 1925, that 
the fish was comparatively common in tho Seychelles. 
He had this information from many fishermen, and 
the managing director of the St. Abbs Whaling 
Company, situated on Mah6 Island, also told him 
that the whale shark was abundant on the Seychelles 
Bank. Moreover, Mr. Dupont himself had at various 
times seen specimens, to the number of five or six. 
He further ascertained from an old fisherman that 
about 1865 there had been carried on by a family, 
of whom he was the only living member, a fishery 
for the ‘ Chagrin ’ to obtain oil irom its liver. This 
man named eleven “ grounds ” where the fishing had 
been carried on, and said that when he was a boy of 
fifteen at Frigate Island the * Chagrin * oouJd be found 
all the year round. Mr. Dupont adds that to-day it is 
almost always to be found there in calm weather. 

The War mode the trip to the Seychelles impossible, 
so it was Ootober 1919 when I again heard from 
Mr. Dupont. He reported that whale sharks were 
comparatively plentiful around, the south end of 
Mah£ Island, where a number had been seen a few 
; dayii previously. As a result of this information, 
* tentative plans were again made to go to the Seychelles, 
but the untimely death of Dr. Mayor in 1922 put an 
, end to these. 

i In the meantime Mr. Dupont, who had been severely 
wounded in the War* was transferred to Mauritius, 
but returned the Seychelles in 1924. Under date 

; V^^.w4 l .yo^ia6] 


of July 27, 1925, he wrote me that RhineSdon was 
still not uncommon, and added : 

“ According to our local fishermen, JR hineodon comes over 
to the Seychelles when Caranx gymnostothoidee appears in 
enormous shoalB from May to August, during the trades 
which blow heavily from the S. of Java toward the N. end 
of Madagascar, bringing on their way a good deal of fish 
to our archipelago. Advantage no doubt is token by 
migratory fish of the currents which run in tho same 
direction at this time.” 

Hero then we have a suggestion as to how tho 
whale shark has reached tho Seychelles. This will 
become more apparent when one loams that Rhmeodon 
is found in numbers in tho East Indies and especially 
around Java. The abundance of the whale shark at 
tho time of tho schooling of the Caranx is not because 
the former foods on tho latter, but because both feed 
on a certain small sardine called ‘ tauve * and upon 
a little octopus called ‘vauvo 1 , which abound in vast 
schools. In fact, the fishermen are guided by the 
presence of the ‘ Chagrin ’ to indicate good fishing 
grounds for Caranx. As to the breeding of Rhmeodon 
in the Seychelles, the fishermen wore in doubt, but 
Mr. Dupont definitely says that “ The breeding 
season occurs in Juno From this and from the 
statement that tho fish is found all the year round, 
we may judge that, while it may have originally come 
from the East Indies long ago, it is now native to the 
Seychelles. 

In my last letter to Mr. Dupont (September 1925), I 
asked him for any data that might have recently come 
to hand, and stated that I would like to bring together 
and publish that which he had ftent me. Having had 
no answer, I fear that ho has succumbed to his wounds. 
So tho data about Rhineodon in the Seychelles have 
boen collected and are now published in order to put 
the facts on record and to give Mr. Dupont credit 
for the information which he so kindly gathered and 
communicated. E. W. Gtjdger. 

American Museum of Natural History, 

Now "York City, Juno 17. 

1 Herro, A. W„, “The Whalo Shark on the Coast of Borneo ”, Science. 

75 , 413 ; 1932. 

Gudger, K. W., “The Fifth Florida Whale Shark -1932”, Science, - 
75 , 412-413 ; 1932. 

■ 0) “Six Months at the Seychelles.” Dublin, 1808,10 pp. (Privately 
published and later included uh ono of the component parts of the next 
number—of which only 75 copies wore published.) 

(2) ” Splcltoeia BioloRlft.” Dublin, 1870, pt. i,,pp. 64-05. 

(3) “ On a New Genus and Species of tho Family Pandarlna [Found 
Parasitic on the Whale Shark]”, Proc. Roy. Dublin Soc 2 sor., 9, 
563-584 : 1877. 

(4^‘* Animal Life, or the Concise Natural History.” London, 1870, 

Light and Sexual Periodicity in Indian Buffaloes 

Dr. Marshall has stated 1 that “ in tropical coun¬ 
tries where environmental conditions are similar 
throughout the year, such as the Cameroons, the 
native birds have no restricted breeding season but 
breed at any time The data I collected in 1929 
with regard to the buffaloes is of interest in this 
connexion. 

The Government of Madras has stationed two 
buffalo bulls for stud purposes at the Agricultural 
Research Station, Kovfipatti (lat. 9° N.). During 
1926-29 I noticed that a greater number of buffalo 
cows were brought to service in particular weeks of 
the months, which suggested that there was some / 
periodicity in these animals coming on heat. The 
prevailing opinion amongst cattlemen was that more 
animals oame on heat during periods of dark nights/ ^ 
With the aid of Tamil almanacs, I worked out a / 
frequenov curve of the services by these bulls dur ihg 
the previous ten years with respect to the new moon, 
and full moon days occurring in each month. It wan 
interesting to note (Fig. I) two modes in the curve*/ 
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the higher falling on the new moon day and the 
^ emaller on the full moon day. This clearly indicated 
that the position of the moon would also influence 



the onset of oestrum in buffaloes, if the buffalo cows 
brought to service could be taken as random samples 
of the buffalo population of the tract. When these 
data wero retabu)ated according to the calendar 
months, a seasonal variation was also apparent. 



No. of Animal# 
nerved. 

Length of Nights 
on |f»t of each 
Month. 

Jam’ary . 

287 

12 hr. 

58 min. 

February. 

250 

12 

27 

March 

248 

12 

13 

April 

May .... 

204 

11 

54 

218 

11 

36 

i J une.... 

167 

11 

24 

July .... 

169 

11 

21 

! August , 

156 

11 

31 

September 

132 

ii 

46 

i October . 

156 

12 

5 

November 

199 

12 

23 

December 

| 272 

1 12 

!. 

36 

Total . 

2457 



It would appear from the above grouping that there 
exists an association between the length of nights 
and the number of mstrous animals. But when these 
figures were compared with the agricultural seasons 
of the year, it was found that the variations were 
more closely related to the availability of fresh'grass 
than to the length of nights. 0 . Ramanathan. 

Agriculture College and Research Institute, 
Coimbatore, May 19. 

1 Katcrk, 18®v 344, March 5, 1032. 


Further Purification of Gonadotropic Hormones 
(p-Factors) 

, ‘ During the past six months a further advance has 
/ been made in the purification of the gonadotropic 
, hormones (p-factors, prolans) based on methods 
previously described, in particular the observation 1 
Shat certain coloured hormone solutions can be 
selectively filtered in such a way that the filtrate is 
strongly coloured, although possessing extremely low 
gonadotropic activity compared with that of the 
original solution. The filters most useful for this 
: purpose were the 4 ultrafein \ ' mifctel *, and * fein * 
;■ v filters supplied by the Membranfiiter Gesellschaft of 
Gottingen; the first allows rather more rapid Ultra- 
tion, hut is somewhat more porous to tne active 
pnfftOtorS. 

vi,- ; A solution of 2 gm. of p-factors (20,000 units per 
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gm ) in 100 c.c of distilled water is adjusted to about 
pH 7*2 and concentrated to about 10 c.c, by filtration. 
The residue is washed on the filters with successive 
portions of distilled water, and finally washed care¬ 
fully off the filter and centrifuged to remove a small 
amount of insoluble matter. The solution (20 c.c.) t 
is then treated with 100 c.c. of absolute alcohol plus 
100 c.c. of ether. The flocculent precipitate is re¬ 
moved by centrifugation, washed with alcohol and 
ether, and dried. The yield is usually about 0*15- 
0 2 gm., and the activity is increased to 200,000 units 
per gm., provided that the washing on the filter has 
been sufficient. The process described takes about 
8 hours up to the alcohol-ether precipitation, using 
two filters of 5 cm, effective diameter, but is ft very 
trustworthy one for the preparation of small quantities 
of a highly active salt-free product. 

In the absence of inorganic salts (as in this pre¬ 
paration) the p-factors cannot be precipitated from 
aqueous solution by alcohol alone, and further addition 
of ether is necessary. 

Tliis highly active product contains no sulphur, 
phosphorus, or halogen, and has ft nitrogen content 
of about 8*4 per cent (9* 1 per cent on an ash-free basis). 
Further, it does not give the ninhydrin reaction for 
a-amino acids until hydrolysed by dilute mineral 
acids, although it is inactivated by heating in neutral 
solution at 100° for half an hour. From these facts 
it would appear that the active principles are nitrogen- 
containing compounds, probably polypeptide in char¬ 
acter, as lias been previously postulated, li a although, 
in view of their thermolabile nature, one may be deal¬ 
ing with a case of adsorption. 

P. G. Marshall, 

Macaulay Laboratory, 

Institute of Animal Genetics, 

University of Edinburgh. 

1 Marshall, Quar. J. Exp. Physiol., 21 , 315; 1932. 

• Wleaneraud Marshall, ibid., 81, U7; 1931. 


Eradication of Slugs and Snails 

In the note on the “ Eradication of Slugs and Snails " 
in Nature of July 16, p. 90, reference is made to many 
of the accepted methods of dealing with these pests, 
The trouble with barriers of repellent material is that 
spreading plants such os violas, certain asters, carna¬ 
tions, etc., are difficult to surround without injurious 
contact to the foliage, and the slugs live amongst the 
roots,* They appear, moreover, to'prefer the lowers 
and foliage of these plants to the baits variously used, 
and extensive trials this spring with orange skins, 
bran, and bran mixed with pans green were entirely, 
ineffective. Examination after dark showed that 
each viola plant or carnation had as many as forty or 
fifty small white slugs feeding on it. As hand-pioking 
was out of the question, a small pot containing a very 
strong solution of salt and, permanganate of potash 
was carried, and each slug was touched with a knitting 
needle dipped in this solution. Half an hour spent 
each evening of one week has almost removed the 
trouble. I am not sure whether a solution of per¬ 
manganate of potash without salt would be equally, 
effective, and less harmful to the foliage if it touched 
it, but a single crystal of this salt mil quickly kill 
a large snail. It is, however, not difficult to avoid 
damage to the foliage. For small upstanding plant*, 
suoh as zinnia and dahlia seedlings, a collar of sheet 
zinc about one inch high is an absolute deterrent, acid ; 
does not require renewal. " 

A. H. HaUv 

Woodlands, * . r . i, : 

South Famborough, Hants, , 

July 10. ■ ■ '■ • - 
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Research Items 


Anthropology of Carpathian Ruthenia.—A study of 
the radial characters of the Ruthenian inhabitants 
of the upland valleys of the Carpathians has been 
made by Prof. V. Suk, of which a preliminary report 
has been published (No. 150, Pub. Fac. Sci. Univ. 
Masaryh ), The native Sclavonic population lives in 
long narrow villages which often extend for several 
miles along the deep valleys of the mountains. They 
fall into two groups, between which there are con¬ 
siderable cultural differences. They speak the same 
language but with dialectical variation. The Huculs, 
the eastern group, have dark hair, eyes, and skin, and 
are of tall stature, averaging five foot eight to nine 
inches, many men reaching six feet. Tho head is 
braohycephalic (av. index 84). Dinario faces are not 
rare ; but these have green-blue or dark blue eyes. 
Other members of this population have features 
approaching tho Alpine ; but the average complexion 
is darker than is usual in ‘ alpine * countries. On the 
whole, they are healthy. Tuberculosis is rare ; but 
goitre is common. Tho western group, known by 
different names locally, is much poorer and of lower 
status. The skin is lighter than in the east and at 
times shows a yellowish tinge. The eyes are brown, 
green-brown, and blue, tho latter usually with brown 
hair of the lighter shades. The stature is lower and 
the Dinaric face is absent, but faces of Laplander 
type are common. There is also a number of inde¬ 
terminate types, some of which approach the ‘ alpine ' 
type, though with lighter complexions. The people 
are much less healthy than the Huculs. Tuberoulosis 
is common, in some villages rising so high os forty per 
cent among tho children. Adults without goitre are 
rarely seen. 


Ancient Jewelry from Yasin.— Sir Aurol Stein 
figures and (describes in the Indian Antiquary for June 
a collection of ancient jewelry from the once cul¬ 
tivated tract of the Dasht-i-Tana in tho Hindu Kush 
valley of Yasin in the Gilgit Agency. The find was 
made by villagers while digging up a small mound, 
and no particulars of the circumstances are available. 
As most of the objects were of gold, it is probable 
that * specimens * only were given up. Comparison 
with objects cleared from burial deposits in 1913 
suggests a similar provenance. Of the Yasin objects, 
two provide more definite chronological evidence than 
those found elsewhere. Of these two objects, one is 
a small bronze figure of a Bhodisattva 3f inches high 
and 21 inches broad at the base. The figure is seated 
and the right hand is held, palm outwards, at the 
level of the knee, while the left holds some indis¬ 
tinguishable object. The metal is too corroded to 
allow details of features or dress to be made out; but 
around the neck is an ornamental band or chain and 
the folds of the drapery are disposed in the Graeco- 
Bhddhist style of Gandh&ra. The lotus seat is of a 
style which persists in Buddhist sculpture from the 
early centuries of our era down to a late period. 
This little figure may be an import from outside, as 
is certainly the second object, an intaglio set in the 
bezel of a fine gold ring. It is out in an onyx-like 
v stone* much crackled by exposure to great heat. It 
v repmenta a helmeted male head which is of a late 
or Roman style of workmanship. Similar 
(felagBos from Khotan and other parte of Chinese 
have been dated at second-third century 
, a;d,. The number of such seal stones found in Central 
and north-west India suggests that they were 
a, ^guent article of import from the west. 


Birds of Guatemala.—The bird-life of this limited 
orea, lying between two distinct zoogeographical 
regions, the nearctic and the neotropical, is wonder¬ 
fully rich in racial forms. The American Museum of : 
Natural History possesses collections of birds made 
there by Austin Paul Smith and A. W. Anthony, . 
excelled only by the Salvin-Godman collection in 
the British Museum, and those collections have been 
reported upon by Ludlow Griscom in a monograph of 
439 pages {Bull. Amer . Mus. Nat. Hist., vol. 64, 1932). 
The wealth of tho bird-life of the area is traceable to 
a number of factors, of which the chief are the antiquity 
of the country and its position between the two zoo* 
geographical regions of the New World. To the first 
is duo the survival of some elements of a once rich 
pre-glacial avifauna ; to the second tho influx of fresh 
contingents of birds from the north during the Pleis¬ 
tocene period, and of southern tropical elements 
during post-glacial time. These various elements in 
the bird-life have been so modifiod by time, in associa¬ 
tion with diverse topography, much local isolation, 
and half a dozen different climates, as to produce the 
736 species and subspecies recorded in this mono¬ 
graph. Tho author, refusing to commit himself, 
leaves the reader to decide whether the compelling 
factors in this evolution were the latent potencies in 
the germ plasm or the stresses of time and change of 
environment, but he reminds us that the outcome of 
systematic and zoogeographical studies has been to 
show that, granted variation is limited by the latent 
potencies in the germ plasm, such potencies are of no 
value with the great majority of birds unless subjected 
to environmental stresses. Where environmental 
stresses are many and diverse, there is extraordinary 
diversity in the bird fauna, as in Guatemala or in 
Colombia or Ecuador ; where environmental stresses 
are few or too severe, there is a relatively uniform and 
poverty-stricken bird fauna, as in New England, 
which is just recovering from tho glacial epoch. 

Free-living Nematodes of the Belgian Coast.—This, 
the first account of the free-living nematodes of the 
Belgian coast, is baaed on tho collections in the Natural 
History Museum in Brussels and on material collected 
by dredge or net from twelve stations. The authors 
(J. H. S, Stekhoven, jr., and W. Adam, in Mim. Mus 
Roy . <T Hist. Nat . de Belgique , No. 49; 1931) direct 
particular attention to the material from the surfaoe 
of Alcyonium and from oyster beds. Tho colonies of 
Alcyonium dredged at two of the stations were covered 
with a rather thick layer of fibrous substance (pro¬ 
bably the mucus coagulated on fixation), on the inner 
surface of which nematodes were present in large 
numbers and in almost identical proportions in both 
cases. Oyster beds are favourable lor those nema¬ 
todes which are detritus feeders, and a ship’s hull with 
its rich fauna of hydroids afforded excellent conditions . 
for an opulent nematode fauna. Twenty-six genera, 
including twenty-seven species, eight of which are 
new, are recorded. The geographical distribution of 
each species is stated, and notes on the characters, 
including the Cobb formula, are given for most of 
them J While these nematodes are essentially marine, v 
some of the species are capable of penetrating into 
waters of lower salinity, 

Mosaic Disease of the Bean.— u Investigations in th»; 
Mosaic Disease of Bean (Phaseolus vulgaris L )'\ by A. 
Ray Nelson {Michigan Stale College Tech. Bull., No, 
118 ; £032), gives the results of very extensive studies 
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to to the behaviour of the virus diseases of the runner 
bean. The malady known as mosaic has a world-wide 
distribution, and is one of the few viruses which are 
transmitted through the seed. Many aspects of the 
problem have been studied, but great efforts were 
directed towards cultivating the virus or finding a 
. causal parasite. A coccoid body was isolated from 
diseased tissue and appeared to have a close associa¬ 
tion with mosaic, hut would not reproduce this diseaso 
when inoculated on to healthy plants. Rugose mosaic, 
; W virus disease distinct from ordinary mosaic, has also 
been studied. 

Geology of South-Eastern Manitoba. —Memoir 169 
of the (geological Survey of Canada, by J. F. Wright 
(1932, pp. 150 and map), is devoted to the geology 
and mineral deposits of the area between the south 
end of Lake Winnipeg and the Lake of tho Woods, 
just east of the junction of the Canadian Shield with 
tho Croat Plains. Apart from Quaternary deposits 
and the nearly horizontal early Palaeozoic strata which 
overlap the crystalline complex of tho Shield, the 
rocks are of ancient Pre-Cambrian age, and consist 

(а) of an assemblage of sedimentary and volcanic 
strata and their metamornhic equivalents intruded 
upon by ( b ) a widespread series of ij^ieous rocks 
ranging from peridotito to granite. The super crustal 
assemblage is known as the Rice Lake Series, and is 
divisible into the Mftnigotagan phase of sedimenta¬ 
tion (fine-grained arenaceous and argillaceous de¬ 
posits) ; the Beresford Lake phase of volcanic con¬ 
ditions (basalt, andesite, dacite, and rhyolite, now 
largely altered to green-schists, with greywackos, 
chert, and iron-bearing formations); and the Wani- 
pigow phase of renewed sedimentation (greywaeke, 
arkose, quartzite, and slate). The series is typical of 
geosynclinal conditions and is lithologically similar 
to tne Couchiching and Keewatin. The deep-seated 
intrnsives include peridotite and gabbro, associated 
with nickel-copper sulphides, and both are known to 
be earlier than the granodiorites and granites. The 
end phases of granite invasion are represented by 
microelino- and albite-pegmatites. Tin and lithium 
deposits occur with tho latter, and one of the albite- 
pegmatites contains uraninite, which H. V. Ellsworth 
finds to have a lead-ratio of 0-260 to 0-265 ( Amer , 
Min,, 1931, p. 569), This is the oiliest mineral yet 
known, and it is of interest that the conglomerates of 
the Rice Lake Series contain pebbles of a still older 
granite. 

Cavities in the New Jersey Traps.—The crysta 
cavitios in the Triassic trap rocks of the New Jersey 
zeolite region have long excited the interest of 
mineralogists. A detailed study of the phenomena 
has been made by W. T. Schaller (Bull. 832, U.S, 
Geological Survey, 1932, pp. 90). The cavities occur 
in an altered basalt that as lava flowed into pre¬ 
existing lakes occupying depressed areas in which 
glauberito and other saline minerals had accumulated. 
Where the lava poured over dry Triasaic shale it con¬ 
tains no cavities. The mineral history is as follows ; 
(1) Solidification of basalt; (2) formation of anhydrite 
and glauberito derived from the lake waters i (3) 
formation of quartz, albite, etc., replacing the lava; 
(4) solution of glauberito leaving rhombic cavities, 
precipitation of prehnite, datolite, pectolite, etc/, and 
.. solution of anhydrite leaving rectangular cavities; 

(б) zeolite formation from lime and soda supplied by 
the solution of the saline minerals ; (6) deposition of 
calcite and changing of remaining anhydrite to gyp¬ 
sum and thaumasite. In addition to the two mam 
types of cavities mentioned above, there are also 
lamellar types representing anhydrite and possibly 
ealeite and babingtonite, and a miscellaneous series 
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after apophylJite, quartz, calcite, natrolite, pectolite* 
and other minerals. Although no glauberite now 
remains in the region, the rhombic cavities sometimes 
contain pseudotnorphs in quartz the measured forms 
of which prove to be identical with those of glauberite. 

Rainfall of Sumatra.—Dr. J. Boerema lias pub¬ 
lished detailed monthly and annual maps of the 
rainfall of Java and Madura (if. Mag. Met. Obs. 
Batavia Vcrhand. 14, vol. 2). Similar information 
is now available for Sumatra (Verhand, 24, vol, 2). 
The figures relating to rainfall are derived from 
observations extending over at least five of the fifty 
years 1879 -1928. In a few instances they refer to 
the whole fifty years. Anyone making use of these 
statistics should bear in mind the great difficulty of 
securing accurate and comparable figures from a large 
number of voluntary observers, and should also not© 
that figures based on periods of varying length are 
not strictly intorcomparable, even if free from error, 
owing to differences in the general character of the 
weather iri the different periods—the 4 errors of 
sampling * of mathematical statistics. In spite of 
these difficulties, the material is obviously of great 
economic importance, besides being a big contribution 
to climatology. Sumatra is famous for its luxuriant 
vegetation. Except on the higher mountains, the 
mean temperature of every month is high, and bearing 
this fact in mind, an inspection of the rainfall statistics 
provides a sufficient explanation of this luxuriance. 

It is significant that on tho map of annual rainfall 
no tint is provided to represent a rainfall anywhere 
near so low as London’s 600 odd millimetres. On a 
part of the mountain chain that lies not far from 
Rodang, on the west coast, the annual total is shown 
as more than 7000 mm. (23 ft.), and there is an 
almost eaually wet region towards the north end of 
the island. If more detailed information is required, 
the reader muHt refer to Verhand. No. 24, vol, 1* 
which contains tables of rainfall relating to 3293 
stations in the Netherlands Indies, for the period 
1879-1928 or a portion of that period. This volume 
includes tho data for Sumatra. 

Thermal Expansion of Bismuth. -An investigation 
of the thermal expansion of a bismuth single crystal 
has been made by A. Goetz and R. 0. Hergenrother 
( Phys . Rev., June 1), which is of importance in bring¬ 
ing out the difference between the macroscopic and 
microscopic properties of solids. The expansion was 
measured by two methods. The first, which has been 
carried out several times for this substance, was- 
similar to the standard macroscopic work of Roberts* 
The second consisted in examining the temperature 
shift of an X-rav beam, when reflected .from tne (111 > 
plane in a modified Siegbahn apparatus, and tells how 
the crystal lattice changes in size with change in 
temperature. The results of the latter determinations 
show that an empirical relation, due to Griineisen, 
which states that expansion coefficient and specific 
heat bear a constant ratio to one another, was accur¬ 
ately satisfied up to almost the melting point, wherearf 
ft departure from this, outside the range of expert- 
mental error, occurs if the macroscopic expansion 
coefficients are used. The interpretation of the dis* 
crepanoy, baaed on the assumption that there is an 
amorphous component in the crystal as well as the 1 
component with a regular lattice, is that the relative 
amount of the former increases with increase ih f 
temperature, but little, if any, obvious advance has 
even now been made towards the outstanding problem ' / 
of why a pure substance melts sharply. :;V 

Stellar Structure*—A review of the recent work tffy-• 
the constitution of the stars was given by Prof, % 
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Milne in a leQture on “ Some Aspects of Stellar Struc¬ 
ture **, delivered before a joint meeting of the Univer¬ 
sity of Durham Philosophical Society and the New¬ 
castle-upon-Tyne Astronomical Society on March 4, 
t an abstract of which has just been published ( Proc . 

Univ. Durham Phil, floe., vol. 9, pt. 1). The lecture 
gives a descriptive account of the properties of the 
*two phase * stellar model and the conclusions to be 
drawn from them. This model consists of a degener¬ 
ate spherical core, approximately isothermal, sur¬ 
rounded by a gaseous envelope of constant opacity. 
The essential variables taken are LJM, the ratio of 
the luminosity of the configuration to its mass, and 
r j/ r a» the ratio of the core radius to that of the whole 
configuration. The relations between these two vari¬ 
ables, as worked out mathematically, are exhibited as 
a series of curves connecting LJM with r x Jr % for each 
constant M . The curves show that for certain values 
of LJM and constant M there are two distinct con¬ 
figurations possible, corresponding generally with the 
phenomenon of the rearranged ‘ Russell diagram 
Certain of the curvos of high mass show a position 
where dLJdr 1 is infinite. This is the limiting position 
giving a maximum L for that particular mass. It is 
shown that at this point the core radius is indefinite 
and pulsations are likely to occur, suggesting an ex¬ 
planation of the cephoid variables, which thus appear 
only in certain classes of configurations. The curves 
also exhibit the possibility of discontinuous changes. 
During one of these the core radius increases cata¬ 
clysmically and the external radium decreases cata¬ 
clysmically, with the consequent evolution of energy. 


The phenomena resemble those of a nova outburst* 
The curves of low mass and certain portions of those 
of high mass yield an approximately linear relation 
between LJM and M for corresponding configurations. 
They also throw light upon the giantism of some stars, 
the dense characters of the nuclei of planetary nebulae, 
and the general relationship of dense stars to non- 
dense stars. The complete mathematical investiga¬ 
tion has since appeared in Mon . Not. li.A.S ., vol. 
92, No. 7. 

Oxidations with Selenium Dioxide.—Riley, Morley, 
and Friend (. J. Cher a. floe., June) show" that selenium 
dioxide is capable of oxidising acetone to methyl- 
glyoxal and acetophenone to phenylglyoxal on heat¬ 
ing, the selenium dioxide being reduced to selenium. 
Similar reactions giving other derivatives of glyoxal 
wore carried out. A methylene group adjacent to the 
carbonyl group of an aldehyde is roadily oxidised to 
carbonyl by selenium dioxide and the preparation of 
glyoxal from acetaldehyde according to the reaction 
CIIjCHO + Se0 2 = (CR0) 2 + H a O + So 
may bo caused to proceed almost quantitatively. In 
Home cases the reaction may be carried out by passing 
the vapour of the substance over selenium dioxide in 
a heated tube. The reactions show that selenium 
dioxide has a specific oxidising action on aldehydes 
and ketouos of various types, whereby 1 : 2 diketones 
and aldoketones are conveniently obtained in quan¬ 
tity, compounds which contain a methylene group 
activated by proximity to a negative group being 
specifically oxidised at reasonably low temperatures. 


Astronomical Topics 


A New Algol-Variable in Andromeda.— Astr. Nadi . 
5877 contains a paper on this star by its discoverer, 
Herr K. Lassovszky. He found it on a plate that ho 
took at Neubabelsberg on April 27, 1931 ; its position 
for the equinox of 1855 is 23 h 42 m 18 s , N. Deck 
44° 58-4', and its designation 381, 1931 Andromeda. 
He took a series of plates on fifteen nights between 
July 23 and Aug. 21, 1931, to study the light curve ; 
the period is 0-79365' 1 or about 19 hours. The magni¬ 
tude is 11*26 at maximum, and falls to 11 *87 at mini¬ 
mum; the duration of eclipse is O-IBO^ ; the light- 
ourve appears pointed at minimum, showing that the 
eclipses are not annular, as in that case the curve is 
flat at minimum. The observations do not show any 
trace of a secondary minimum, such as occurs in 
Algol; it may be concluded that the eclipsing star is 
much fainter than the other. The star is less than 2° 
distant from “Selected Area No. 43"; Herr Lassovszky 
utilised this fact to obtain the magnitudes of his com¬ 
parison stars by comparing them with stars in that 
well-surveyed region. It refleots credit on a single 
observer to have both discovered the. star’s variability 
and deduced an accurate light-curve in the course of 
a year. 

Astronomical Notes for August.—Mercury is well 
placed as a morning star at the end of the month, 
being in elongation on Sept. 3. Venus is conspicuous 
as a morning star, being at its greatest brilliance on 
Aug. 5. Jupiter and Neptune are both near the sun ; 
the former is in conjunction on Aug. 26 ; it will be 
about 5° from the eclipsed sun on Aug. 81. Neptune 
will be less than a degree from the eclipsed sun, and 
may be recorded on some of the coronal plates. A 
amitt partial eclipse at sunset will be visible from 
parts of Galway and Mayo and the islands of Skye 
and Lewis. Prof* S* Chapman has pointed out that 


the British Isles are within the region in which effects 
of the eclipse on wireless transmission may be looked 
for. Saturn passed opposition on July 24, and is 
therefore visible for most of the night; but its south 
declination of 20° makes observation difficult. Uranus 
is approaching opposition, and may bo observed after 
midnight. 

There will bo an occultation of the Pleiades on the 
morning of Aug. 24 ; disappearances of three stars at 
the bright limb occur at l h 20m, jh 4\m f iu 50™ . the 
times and angles of reappearance of five stars at the 
dark limb are 2* 6™, 198° ; 2* 25®, 242° ; 2*' 44™, 
272° ; 3* 1®, 227° ; 3^ 10™, 276°. The angles are 
reckoned from north through east and south. 

The Ferseid meteors should be looked for about 
Auc. 10, especially after midnight, as Perseus is then 
higner; the moon sets at 10 h 30™ p.m. on Aug. 10. 

Newman’s comet may be observed with moderate 
telescopes; the following ephemeris for 0 h is from 
Harvard Card 229 : 
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The comet has been observed to throw off nebul¬ 
ous objects; its neighbourhood should therefore be 
examined. 

A minimum of Algol occurs at 0 h 6® on Aug. 7. 
Add one hour to all times to reduce to Sum me? 
Time. 
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Geology and Archaeology of Kharga Oasis, Egypt* 


rpHE second season’s exploration of the Prehistoric 
' .-**■ Research Expedition of the Royal Anthropo¬ 
logical Institute to Kharga Oasis, Egypt, under Miss 
G. Cftton-Thompson and Miss E. Gardner, was devoted 
to the further examination of the ‘ fossil * or dead 
SprMgs of Pleistocene age, discovered in the first 
season, which promised a fruitful line of inquiry in 
palaeolithic stratigraphy and palteo-climatic conditions, 
and the dating of the tufa deposits and sheets of gravel 
on the eastern scarp. 

On the Bcarp, the oldest deposit of the * drift ’ 
sequence is a massive crystalline tufa, here named the 
Plateau Tufa to distinguish it from the later Wadi 
Tufas. It has no fauna or human evidence and pro¬ 
visionally is placed at Plio-Pleistocene. This was fol¬ 
lowed by a period of great erosion, oausing thef ormation 
of transverse and longitudinal valleys, again without 
cultural evidence. The next stage was the filling iri 
of these valleys in their upper reaches with accumula¬ 
tions of angular breccia, now standing in places as 
high as 26 metres. This represents a long dry period. 
On its passing, lower palaeolithic man appears on the 
scene. Rain encouraged vegetation, ana the earliest 
of the Wadi Tufas was formed on the breccia. Unrolled 
Aoheuleon tools have been found, thus dating a tufa 
deposit in Egypt for the first time. The formation of 
the plateau gravels belongs to this phase. They also 
have yielded Acheulean tools. 

The fifth episode bridges lower and middle palaeo¬ 
lithic. An unrolled Acheuleo-Levallois industry has 
been found in situ sub-tufa. The plateau gravels were 
eroded and spread in a secondary sheet (“ Exogyra 
gravels ”), also containing a mixed Acheulean and 
Levallois industry. 

The middle palaeolithic stage is one of consider¬ 
able but ultimately decreasing rainfall. Another tufa 
forms over silts and gravels and the formation of the 
modem drainage system begins. These tufas also are 
t dated by tool floors beneath them. The implements 
’ are the products of a tortoise core industry ; but it 
includes so many forms unrecognised in Mousterian 
industry that it has been named provisionally 41 Pre- 
Sebilian The mode of formation of the tufa is 
found to be the ponding up of the primary valleys. 
Pre-Sebilian man frequented the shores of the pools, 
as is indicated by the collections of tools made from 
nub-tufa silts. 

In the following period the streams grow weaker, 
and terrace gravels are formed, dual and triple. In 
an upper terrace were found Pre-Sebilian tools, and 
on it, in a bed of silt 0*40 m. in thickness, an Aterian 
flaking site, indicating a lower upper palaeolithic date 
for the Aterian. Here the physiographic sequence 

• " The Royal Anthropological Institute's Prehistoric Expedition to 
Kharsa Oasis, Egypt", by Mlsa a. Caton-Thompson, Man, June 1932. 


ends, and man abandoned the wadis and gravel 
plateaux surrounding them for the Libyan plateaux „ 
where ocour the Capsion and Capsian-Tardenoisean 
sites. 

The great flint mines discovered in the first season 
were re-examined and found to be purely of neolithic 
age, and not of mixed age as was believed at first. 

On the depression floor a magnificent collection of 
five hundred Acheulean hand-axes was discovered, 
These were in an area not exceeding 30 so. metres, 
and were in mint condition, but glazed. The glaze 
was certainly produced by sandy waters in a spring 
and was not due to desert exposure. The hana-axe 
types are remarkably varied, normally lanceolate J 
forms predominating. With them were their flake 
industry and cores. In size the axes range from 21 
cm. to miniatures less than 4 cm. 

A large fossil spring was excavated to a depth 
of 9 metres. Interstratified gravels, the lowest at a 
depth of 4 metres, yielded an abundant tortoise core 
industry which is not Aterian, but its relation to the 
Levalloisean and Pre-Sebilian on the scarp is not 
yet clear, 

A Capao-Tardenoisean surface site was discovered 
on the sandrock deposit sealing a fossil spring. The 
formation of these sandrocks is the final stage in the 
history of all the fossil springs, and it may, therefore, 
be inferred that desert conditions obtained prior to 
the date provided by the surface site. 

The cultural elements of the Kharga neolithic were 
identified. Hearths were discovered in the capping 
sandrock. Little holes were pierced in the capping 
sandrock for the supply of water. The curious stone* 
capped mounds, standing three to four feet high, have 
been examined and discovered to be the remains of 
hearths which had originally been holes sunk in the 
soil and lined with flat pieoes of limestone. Since the 
hearths were abandoned, desert erosion had lowered 
the ground level. When the stone lining of the hearths 
was reached, this acted as a protection to the under¬ 
lying ground and prevented further erosion, so that 
in course of time the hearth survived as a mound. 
This indicates a lowering of the desert surface by as 
much as 6 ft. since neolithio times. 

In the matter of general conclusions, it would appear 
that neither Kharga nor the Favum is of fluviatile 
origin, as has been suggested, anti earlier views as to 
the non-existence of a lake in the floor of the depression 
are confirmed. The deposits formerly attributed to a 
lacustrine agency are wind-borne loess-like material. 
There is no dating for this arid period, but it appears 
to be pre-human. 

After neolithic times the Wadi appears to have 
become uninhabitable and not restored to prosperity 
until Persian engineers tapped the artesian water bed. 


Spectrographic Analysis 


T>ULLETINS recently issued by Messrs. Adam 
^ Hilger, Ltd., give particulars of recent advances 
in methods of spoctrographic analysis and in appa¬ 
ratus. The first. No. 168, describes a method of analysis 
originated by Judd Lewis (Chemistry and Industry, 
51, 271-274 ; 1932) and a range of salts, mixtures 
oalled “ratio mixtures*’, ana solutions of high 
chemical purity under the name of “ speepure sub¬ 
stances n , for use in that scheme of analysis. The 
method, essentially, is for the determination of ele¬ 
ments present in minute proportions, and it applies 
to all the metals, together with the non-metals sili- 
; eon, boron, phosphorus, and arsenic. Hie major con- 
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analysis, each minor constituent is < 
mately as a ratio of one or other of the major con¬ 
stituents by comparison of the spectrograms of the 
sample containing the metals in the form of sulphate^, 
with spectrograms of the speepure ratio mixtures. 
Finally, from the data thus obtained, the substance 
is synthesised by means of the ratio solutions, and a 
spoctrographic comparison is made between the speci¬ 
men and its synthesised counterpart. 

According to the scheme, the specimen and the 
ratio substances are so prepared that the comparisons 
are conducted throughout with chemically similar 
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stances. Lewis has worked chiefly with the electric 
arp, using electrodes of copper, but it is claimed that 
the principles involved are applicable to spark and 
flame spectra, and that the analysis can be made on 
as little as a milligram of metal, mineral, or ashes 
of animal or vegetable tissues; further, that good 
approximate results may be obtained in ordinary 
practice with no more than average experience. 

The ratio mixtures are an extension of the well- 
known H. S. Brand metals and the R.U. powders 
detailed in Hilgor’s booklet No. 94/5. This method, 
evidently, marks a distinct advance in apoctrographic 
analysis, and it should help to extend the use of the 
spectrograph in chemical laboratories, in which it is 
now too rarely employed. 

Bulletin No. 169 describes the Miiller-Hilger Uni¬ 
versal Double Monochromator, which, embodying 
the principle of double spectroscopic purification, is 
especially suitable for producing powerful radiations 
which are strictly monochromatic. The form of con¬ 
struction is original and is the subject of several 
patents in Great Britain and abroad. Both wave¬ 


length setting and focusing are effected snnthtaneously 
for the whole instrument by means of a single drum 
engraved to read in wave-lengths. The optical system 
is crystallised quartz, and the range of the standard 
instrument extends from wave-length 0*185 g in the „ 
ultra-violet to 4*0 g in the infra-red. The relative 
aperture varies from Fj4 for 0-185 g to F/5-8 for 4-0 g. 
The operative beams are axial and tho lenses corrected 
by means of Hilgar’s interferometers ; so that not 
only are the isolated parts of the spoctrum in accurate 
focus but also every line throughout the spectrum is 
of good definition. 

Messrs. Adam Hilgor, Ltd., have just opened new 
offices and laboratories at 98 King’s Road, adjoining 
their works. The extensions consist of 4400 sq. ft. 
of office space and 3400 sq. ft. of additional laboratory 
space, providing ample room for departments which 
recently have been much congested. The optical glass 
department will now bo housed in the space formerly 
occupied by tho offices. There are at present seven¬ 
teen principal sections in tho works, with cloven chief 
technicians and four hoads of departments. 


William John Macquorn Rankine 


I N an oration delivered in the University of Glasgow 
on June 15 at a meeting “ in Commemoration of 
Benefaotors ”, Sir Jamas Henderson paid a tribute to 
the memory of Macquorn Rankine, who occupied the 
chair of engineering from 1855 until his death in 1872. 
Rankine was once described as “ tho first really power¬ 
ful thinker in this country to bring the highest mathe¬ 
matical resources to bear on engineering subjects ”, 
while the late Prof. Archibald Barr said that he 
ranked as “ the greatest Professor of Applied Science 
who has yet appeared 

There is a sketch of Rankine's lifo in the “ Dictionary 
of National Biography ”, and another by Tait is incl udea 
inRankine’s “Miscellaneous Scientific Papers”, while 
an obituary notice by Mayer appeared in Natube of 
Jan. 16, 1873, but there is still no complete biography 
of him. In view of this, Sir James Henderson’s tribute, 
printed in full in the Engineer for June 24, will be read 
with interest. 

Rankine, who was bom on July 5, 1820, died on 
Dec. 24, 1872, at the early age of fifty-two years, 
having, however, accomplished an amount of work 
seldom surpassed by any one. His works on “ The 
Steam Engine ” (1859), “Applied Mechanics” (1859), 
V Civil Engineering'* (1862), “Machinery and Mill- 
work ” (1869) and other subjects are among the classics 
of engineering, while to these must be added many 
scores of scientific memoirs. As a boy of fourteen 
he read Newton’s “ Principle ” in the original Latin, 
and at sixteen gained a medal for an essay on “ The 
Undulating Theory of Light”; and in spite of his 


being trained and his experience as a civil engineer, 
mathematical physics always made tho strongest 
appeal to him. His work in this direction claimed tho 
chief part of Sir James Henderson’s address. 

Up to the year 1848, said Sir James, Rankine seems 
to have been continuously employed as a civil en¬ 
gineer in various schemes, but in that year there 
occurred a sudden change which it is impossible to 
explain. The practical civil engineer suddenly be¬ 
comes the theoretical physicist, and from 1848 until 
he became professor in 1855, Rankine’s energies seem 
to have been devoted almost entirely to those re¬ 
searches in molecular physics which gained for him 
the fellowship of the Royal Society in 1853. His 
early work on this subject was followed by researches 
in elasticity, hydrodynamics, and thermodynamics. 
Rankine's contribution to thermodynamics Prof. Tait 
described as his greatest work. He laid the founda¬ 
tion of the mathematical science as it is known to-day; 
he applied the second law to heat engines of all kinds, 
steam engines, air anginas, and explosive engines, 
while in steam engines he introduced the cycle now 
known as the Rankine-Clausius cycle, which is used 
as the ideal for engines and refrigerators using vapours 
as the working substance, and he pointed out that 
this law is only a particular case of a wider law applic¬ 
able to all sciences. 

At the conclusion of his address, Sir James en¬ 
deavoured to recall what manner of man Rankine was, 
and his remarks helped to emphasise the regret that 
none of Rankine’s contemporaries had written hiB life. 


Utilisation of Empire Timbers 


a recent meeting of the Royal Society of Arts, 
J. R. Cosgrove of the Forest Products Re¬ 
search Laboratory read a paper entitled “ Empire 
Timbers, with special reference to their Uses for 
Furniture and Decoration” (J. Roy . Soc. Arts , vol. 
80, No. 4136, Feb. 26, 1032). In introducing the 
lecturer, the chairman, Sir Riohard Allison, said that 
ttys* lecture was opportune, since “ in all directions 
'/British citizens are faced with the demand to ‘ Buy 
British \ With such a commodity as timber ap¬ 
parently much propaganda is necessary to bring 
lame to potential users the possibilities of Empire 
supplies, and also the beauties of the many woods 
available for decorative and furniture purposes.” He 
«4ded that for several years past the architects at 
of Works have concentrated entirely on 


Empire hardwoods, having satisfied themselves that 
all their requirements in connexion with buildings can 
be adequately met by Empire supplies. It is most 
satisfactory to have such a declaration publicly made, 
and it would appear to give force to the opinion 
recently expressed in these columns that the forest 
services of the Empire require strengthening rather 
than curtailment, in order to be able to give an answer 
to the question as to whether supplies of the, at 
present, mostly unknown timbers could bo extracted 
in sufficient amounts and placed on the markets at on 
economic price. Without this certainty, it will remain 
difficult to overcome old-established preferences. 

Maj. Cosgrove correctly said that the past few years 
seem to have caused a profound change of outlook in 
the people of the British Empire, and with the appeal^ 
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increasingly mode to support Empire industries he 
proposed to discuss certain of the timbers obtainable 
within the Empire, either from homo or overseas, 
which in some form or other may be used for dccora- 
f iive purposes and in the making of furniture. An 
' approximate calculation showed that the value of 
timber, excluding pulpwood, entering the British 
market, amounts annually to £40,000,00(F £45,000,000, 
of which about 30 per cent represents hardwoods, 
much of which goes into utility and decorative work. 
Of the totals, therefore, of £30,000,000 for softwoods 
and £12,000,000 for hardwoods, the Empire’s share at 
present works out to somewhat less than 10 per cent 
for softwoods and Jess than 30 per cent of the hard¬ 
woods ; *of which latter, however, a largo amount, in 
'value at least, is for teak from Burma. The wide use 
ami popularity of foreign timbers is attributed by 
Maj. Cosgrove to a number of causes—such os the 
volume in which supplies have been available, their 
suitability and relative cheapness, the preparation 
which has boon bestowed upon them in the form of 
careful manufacture, grading, and conditioning, and 
so forth. This implies that the timbers in use have 
an assured position, and that users will as a rule 
purchase them from descriptions alone and usually 
without preliminary inspection. 

After discussing briefly the value of research work, 
Maj. Cosgrove enumerated some of the hardwoods, 
from both the British Empire and foreign sources, 
which are well known on the markets. He then dis¬ 
cussed the possibilities of timbers which are particu¬ 
larly suitable for decoration and furniture from Great 
Britain, India, British North Borneo, Australia, New 
Zealand, British West Africa, British Guiana, West 
Indies, British Honduras, and Canada. 


Advances in Stereo-Chemistry 


r PHE sixth Massel Memorial Lecture was delivered 
1 before members of the Society of Chemical In¬ 
dustry at Nottingham on July 14 by Sir William 
Pope. Reviewing kl Forty Years of Stereo-Chem¬ 
istry ”, Sir William Pope traced the important de¬ 
velopments of the present- century in this branch of 
organic chemistry, which about 1890 was compara¬ 
tively dormant, and had largely remained so since 
the work of Pasteur, van’t Hoff, and Le Bel. Develop¬ 
ment recommenced with the introduction of an im¬ 
proved technique for the resolution of synthetic mix¬ 
tures or racemic compounds which followed from the 
- discovery of the sulphonic acids of camphor and their 
halogen derivatives. The further demonstration that 
optical activity may be associated with the presence 
in the molecule of asymmetric atoms of other elements 
such os sulphur, tin, silicon, phosphorus, os well as 
the verification among ethylene derivatives of van*t 
Hoff’s prediction of the optical activity of allene 
derivatives of tho type abC : C : Ccd, led chemists 
generally to realise that- the chemical molecule is 
spread out in three-dimensional space, and prompted 
subsequent attempts to ascertain the way in which the 
properties of compounds are influenced by the shape 
of the molecules. 

Sir William Pope referred to the way in which the 
Conception of the asymmetric carbon atom has tended 
to divert attention from the conditions of mirror- 
image isomerism defined by Pasteur. The asymmetric 
carbon atom covers only one, though the commonest, 
class of mirror-image isomerism. The fundamental 
condition is that the molecular configuration may 
possess any elements of geometrical symmetry except 
a centre of symmetry or a plane of direct symmetry. 
Thus the molecular configuration of an optically active 
■- compound need not be asymmetric or entirely devoid 
;. of geometrical symmetry. In the Hantsssch and 
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Werner theory of the configuration of the eximeS, 
illustrated by Mills, or the optical activity an£ mirror- 
image isomerism among diphenyl derivatives, dis¬ 
covered by Kenner, are other examples of the way in 
which the whole of organic chemistry has acquired a 
stereo-chemical aspect. 

While our knowledge of certain branches of stereo¬ 
chemistry is rapidly advancing, the space configura¬ 
tion of the benzene ring and of aromatic compounds 
in general remains an unsolved problem. Similarly, 
our knowledge of the combination to a homogeneous 
crystalline compound of substances with mirror-image 
configurations is developing but slowly, and little 
attention has been given to the question of racemic 
combination between dextro- and laevo-isomerides 
in the liquid state. Although as yet the novel and 
powerful methods of modem physios for determining 
the arrangement of the atoms or even of the com¬ 
ponents of atoms in solid, liquid, or even gaseous 
substances, such os X-ray diffraction determinations, 
the measurement of dipole moments, or the quantita¬ 
tive study of the behaviour of films only a few mole¬ 
cules in thickness, have merely enabled us to confirm 
the structures assigned on chemical grounds, Sir 
William Pope suggested that we may be on the verge 
of fresh developments which will convert the new 
physical methods into much more searching weapons 
for the determination of molecular configuration than 
any formerly at our disposal. 


University and Educational Intelligence 

Cambridge.— Applications for tho Benn W. Levy 
research studentship in biochemistry should be 
addressed to Sir Frederick Gowland Hopkins at the 
School of Biochemistry before Aug. 1. 

A pension of £540 a year has been granted to Sir 
Joseph Larmor on his retirement from the Lucasian 
professorship of mathematics, and to Mr. H. A. 
Roberts on his retirement from the secretaryship of 
the Appointments Board. 

At Clare College, Mr. E. T. C. Spooner, University 
demonstrator in pathology, has been elected to an 
official fellowship. 

At King’s College, E. S. Shire has been elected to 
an R, J. Smith studentship, and A. G. D. Watson 
and D. Purdie to Harold Fry studentships. 

Dr, P. A. M. Dirac has been electod Lucasian pro¬ 
fessor of mathematics in succession to Sir Joseph 
Larmor, who retires on Sept. 30. 

Edinburgh. —At a meeting of the University Court 
on July 18, Mr, W. L. Edge, fellow of Trinity College, 
Cambridge, was appointed lecturer in the Department 
of Mathematics, in succession to Dr. E. L. Inco, who 
has resigned. 

The Cameron prize in practical therapeutics has 
beon awarded to Prof. Edward Mellanby, professor of 
pharmacology. University of Sheffield, in recognition 
of hie discoveries regarding the therapeutic actions of 
the fat-solublo vitamins. 

London. —The following appointments to University 
readerships have been made, to take effect from Oct. 1 i 
experimental pathology (Lister Institute of Preventive 
Medicine), Dr. E, W. Hurst, formerly pathologist to 
the Mill bank Research Fund at the Lister Institute 
mathematics (Imperial Colloge—Royal College of; 
Science), Dr. W. H. McCrea, lecturer in mathematics* 
in the University of Edinburgh ; pathological chem- >; 
istry (the Cancer Hospital), Dr. J. W. Cook, research 
chemist in the Research Institute of the Cancer 
Hospital. The title of University reader was conferred ; 
on the following in respeot of posts held at the college* 
indicated: geography # Dr, Hilda Rodwell Ormsby ;\ 
(London School. of Economics ); .civil engineering. 
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Mr. John Purser (Imporial College—City and Guilds 
College) and Mr. M. K. Rice-Oxley (Imperial College— 
City and Guilds College) ; mechanical engineering. 
Dr. J. V. Howard (Imperial College—City and Guilds 
College) and Dr. 8 . Livingston Smith- (Imporial 
College—City and Guilds College). 

Wales. —At a meeting of the University Court on 
July 20, reference was made by the pro-chancellor 
to the very grave financial position of tno University, 
which has arison owing to the decrease in the con¬ 
tributions of local authorities since the passing of the 
Derating Act. Unless there is a favourable outcome 
to the negotiations which are now proceeding, the 
University will suffer a reduction in income of about 
£ 10,000 a year. 

The Council of the Welsh National School of 
Medicine has appointed Sir Ewen J. Maclean to bo an 
emeritus professor. 

In connexion with the Geneva Institute of Inter¬ 
national Relations, a conference on Training for World 
Citizenship will be held at the Institute on Aug. 19-23. 
Particulars can be obtained from the Secretary, 
Education Committee, League of Nations Union, 
15 Grosvenor Crescent, London, S.W.l. 

The sixth International Conference of University 
Women is being held at Edinburgh. The Conference 
was openod on July 27 and will continue until Aug. J, 
Included among the lectures being given in connexion 
with the Conference is one by Dr. Johanna Wostordyk 
on “ Epidemics of Plant Diseases ”, and another by 
Mme. M. L. Puech on “ Intellectual Co-operation . 
For the first time, the group discussion method will 
be introduced, the subject being “ Does the Univer¬ 
sity offer to the Modern Woman the Training needed 
to fit her for Life ? ” : the discussion will be opened by 
Dr. Aurelia H. Reinhardt. 

Education for commerce was discussed at a meet¬ 
ing of the Royal Society of Arts under the presidency 
of Sir Francis Goodonough on April 27. A full account 
of the lecture by Mr. H. Ramsbotham, Parliamentary 
Secretary to the Board of Education, which preceded 
the discussion, and of the remarks by a number of 
authorities, eminent in business and education, who 
took part in it, has now been published (J. Itoy. Soc. 
Arts , June 17). Mr. Ramsbotham emphasised the 
imperative necessity of co-operation betweon em¬ 
ployers and teachers in connexion wit!) the framing 
of curricula, recruitment for employment in com¬ 
merce, and part-time further education of employees. 
Now that so large a proportion of the younger 
generation, who would in former times have gone 
into the factory or the office at the ago of fourteen 
years, remain in school for another two years, it is of 
vital importance that the needs of the factory and 
office should not bo ignored by the schools. In the 
course of the discussion, many practical problems were 
dealt with and elucidated by reference to particular 
instances. Mr. Chorlton referred to effective training 
methods in use on the continent, especially Czecho¬ 
slovakia, where the number of part-time day students 
of 10*20 years of age is thirtyfold greater in propor¬ 
tion to population than in Great Britain. Mr. Harold 
Sanderson described a successful experiment in the 
Burslem (Potteries) district in secondary education 
with an artistic bias. Miss Ford, H.M, Staff Inspector' 
of Schools, suggested that American experience in 
child guidance and vocational guidance showed that 
tre do not in Great Britain devote enough attention 
to detailed systematic examination of children to find 
but what their aptitudes are. Other speakers dwelt 
on the necessity for a better understanding on the 
part of university authorities of the qualifications 
appropriate for employment in commerce. 

iso] 


Calendar of Geographical Exploration 

July 3i, 1908.—Interior of New Guinea 

D. Mackay and W. 8 . Little landed in New Guinea 
and explored the Upper Purari River. They suggested 
that coal existed in the interior of the island, and as a 
result Staniforth Smith in 1910-11 opened up for the 
first time a large area north-west of the Gulf of Papua 
and oast of the basin of the Fly River. 

Aug. 1 , 1862 .—The Kara Sea 

P. von Krusenstem, jr., started from the Pechora 
River on his second attempt to roach the Kara Sea. 
His boat became fixed in the ice near Yugor Shar 
and drifted across to the east coast of the Kara Sea, 
his narrative forming the first complete sketch of a 
journey from west to east of that sea. Ho and his 
men had a series of hairbreadth escapes : their vossel 
was nipped in an icefield and eventually had to be 
abandoned. They made their way across the ice, 
sometimes leaping on to pieces of drift ice which had 
to be towed by boathooks, but ultimately reaching 
land and travelling in reindeer sledgOB to Obdorsk. 
A curious incident was the attempt of six walruses to 
accompany them on to a piece of drift ice. 

Aug. 2 , 1904 .—Tibet and the Mustagh Pass 

Sir Francis Younghusband reached Lhasa on a 
political embassy. On the return journey, the Brahma¬ 
putra from Shigatse to its source, the Sutlej from its 
source to the borders of India, and the Gartok branch 
of the Indus were surveyed by membors of the party 
—a most important contribution to the geography of 
south and south-west Tibet, In 1886, Younghusband 
and H. E. M. James set out from Manchuria for India, 
during which journey they discovered and crossed 
the Mustagh Pass in 1887. Younghusband '8 work 
markedly extended the amount of accurately surveyed 
area in thoso regions ; he also proved that the 
Mustagh is the true water parting west of the Tibetan 
platoau. 

Aug. 3 , 1868 .— Scientific Exploration of China 

Baron F. von Richthofen sailed from San Francisco 
for China, where he carried out his classic survey of 
that country. In 1859 ho hail accompanied a Prussian 
diplomatic mission as geologist, visited Ceylon, Japan, 
Formosa, the Philippines, and Java, and made an 
overland expedition from Bangkok to Moulmein. Un¬ 
fortunately, his records and collections on this journey 
were lost. In 1877-85 lie published three volumes and 
an atlas dealing with the geology and geography of 
China, including a notable study of the loess regions. 
He directed attention to the coalfields of Shantung, 
to the importance of Kiaochow as a port, and to many 
other possibilities of economic development. Between 
1868 and 1872 he made seven expeditions into the 
interior of China, visiting, among other regions, Shan¬ 
tung and South Manchuria, central China, Chih-li, and 
Szechwan. 

Aug. 4, 1482.—Mouth of the Congo 

Circumstantial evidence points to this as the 
probable date on which Diego Cam or Cfto discovered 
the mouth of the Congo River. Cam was the first 
explorer to cariy stone pillars to mark newly dis¬ 
covered points, instead of relying on wooden crosses 
or carved trees. He put up four pillars altogether, 
two on his first and two on his second voyage. Frag¬ 
ments of the pillar he set up on Shark point to com¬ 
memorate his discovery of the Congo River stiU 
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remain. Cam thence sailed south along the Angola 
coast and erected a second pillar at Cape Santa Maria 
in 13° 26' 8 . On his second voyage (1485-86) he 
reached Cape Cross in 21° 50' S. Thus he discovered 
1450 miles of tho West African coast-line, and paved 
the way for the voyages of Diaz and da Gama. An 
inscription on Behaim’s Globe of 1492 suggests that 
he accompanied Cam on his second voyage, but doubt 
has been cast upon this statement. 

Aug. 4 , 1819 .—Arctic Exploration by Ship and Sledge 

W. E. Parry with the ships Hecla and Griper reached 
Lancaster (pound, whence he proceeded westwards, 
discovering Barrow Strait and parts of the coasts of 
Bathurst and Melville Islands. Tho winter was spent 
bn the latter island. In 1821, Parry, on a second 
voyage, discovered the Fury and Hecla Strait between 
Baffin Island and Melville Peninsula. On April 3, 
1827, Parry set out in the Hecla , proposing to attempt 
to reach the pole by travelling over the ice in sledge 
boats. He reached 82° 45' N., thus establishing a 
record which remained unbroken for nearly fifty years. 
Experience had shown that efforts to sail to the pole 
were fruitless ; to him and to Sir John Franklin 
belongs the credit of the introduction of tho method of 
polar investigation by sledge journeys. 

Aug. 6 , 1538 .—Exploration of Colombia 

Gonzalo J. de Quesada founded tho city of Santa 
F 6 de Bogota. He reached this region, which he called 
New Granada, after a difficult journey through un¬ 
inhabited country along the Magdalena River, which 
he finally abandoned for the valley of the Opon. 

Aug. 6 , 1584 . -Early Journeys in Siberia 

Yermak, the Cossack who opened the path for 
Russia's expansion in northern Asia, was drowned in 
the Irtish River. Provided with funds by the Strogonov 
family, merchants of Perm interested in furs, he 
penetrated, between 1579 and 1584, to the confluence 
of the Ob and the Irtish. He reached the Tura 
in 1580 and wintered on the site whore Tiumen now 
stands : in 1581 he captured the native fortress of 
laker or Sibir, noa* tho present Tobolsk. The Cossacks 
made their journeys in sailing boats, which were 
dragged across portages from one stream to another. 
Yermak is said to have used sails to dam up a stream 
and thus provide sufficiently deep water for his boats. 
Cossack bands, after Yermak’s death, continued to 
explore north-eastern Asia. No tributaries with easy 
portages connect the Lena to western rivers, and 
-the Russians who sailed the Lena to its mouth and 
attempted to explore the arctic in their primitive 
boats suffered severe hardships, whole parties being 
often completely wiped out. The importance forgeo- 
graphical knowledge of their journeys was long over¬ 
shadowed by greed for tribute, and thus the records of 
their routes were forgotten. 

Aug. 6, X855. —Greenland and the Canadian Arctic. , 

, Dr. Kane and his party safely reached Upemavik 
in small boats, having been compelled to abandon the 
Advance , in which they had set out in 1853. Kane’s 
work included the survey of the east coast of Smith 
Sound, the discovery and naming of the Humboldt 
Glacier, the survey of 800 miles of the coast of Green¬ 
land, and the discovery and survey of part of the 
cojist of Washington Land. His vessel, the Advance , 
reached 78° 37' N., and sledge parties penetrated to 
Cape Fraser in Ellesmere Island and to Cape Con¬ 
stitution in Greenland, A relief expedition under 
Haristene found the party at Upemavik. 
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Societies and Academies 

London 

Optical Bociety, June 9.—R. A. Houstoun : A new 
trichromatic colorimeter. The instrument is on a new 
principle, the intensity of the comparison field being 
altered by an iris diaphragm, and the colour by moving 
a magenta-yellow and a blue-magenta filter relatively 
to one another.—T. Y. Baker : The parallel plate 
micrometer. A plate of parallel gloss placed in the 
convergent beam of a reading microscope is a useful 
means of obtaining the ‘ fine-reading ’ of a divided 
circle. The fine-reading scale is uniform if its length 
is proportional to the tangent of the angle through 
which the plate is tilted and if the refractive index of 
the glass is 1 -GO.— J. Adamson : A study of the eyclo- 
rotational powers of the eyes. An expression for the 
‘ false torsion ’ of the eye is derived in terms of the 
direction of its line of fixation, and is used in calculat¬ 
ing the extent of the compensatory oyclo-rotational 
powers of the eyes,—T. Smith : Tho hiding power of 
diffusing media. From theoretical considerations an 
expression is constructed as a numerical measure of 
the power of a sheet of a diffusing medium to hide the 
brightness contrasts of a surface on which it is laid. 
Tho dependence of thiH factor on the transmission and 
reflection factors of the sheet is exhibited and the 
effect of varying the thickness of the sheet is discussed. 
A comparison is made of these theoretical results with 
published experimental observations. The properties 
of all sheets may be expressed in terms of two con¬ 
stants, of which one is tho reflection factor for an 
infinitely thick sheet, and the other is a factor for 
converting sheet thicknesses to the proper numerical 
scale. 

Geological Society, June 22.—Jane Longstaff (n 6 e 
Donald): A revision of the British Carboniferous 
members of the family Loxonematidse, with descrip¬ 
tions of new forms. Many Carboniferous species have 
been referred to the genus Loxonema (Phillips) which 
do not strictly belong to it. This is the case with 
Etheridge’s Catalogue, where 25 species are given. 
Some of them, however, belong to the family Loxo- 
nematidsc as defined by Koken, and are referable to 
several of the genera into which it has since been 
divided. These are Zygopleura Koken, Katoeira 
Koken, Microptychis Longstaff, and Hemizyga Girty. 
Three new genera are suggested for other species. The 
genus Zygopleura Koken contains by far the largest 
number of the species ; one of these, Z, ruytfera 
(Phillips), exhibits a considerable amount of variation 
both in size and ornamentation. The nuclear whorls, 
also, accord more with that genus than with Pseudo - 
zygopleura Knight. Twenty-six species and several 
varieties are described, 13 of the former being new. 
Six had been previously noted by de Koninck aa 
common to Belgium, and another is now recorded : 
namely, L. subconstricta de Koninck. — Archibald 
Allison : The Dalradian succession in Islay and Jura. 
The author outlines results recently obtained by him¬ 
self through the application of the criteria of current 
bedding and graded bedding, restricting his attention 
to the Dalraaian rocks north and east of the Loob 
Skerrols thrust. Previously, this method of study has 
scarcely been used in Islay. The evidence of original 
order of succession is abundant, widely dispersed and ■■ 
consistent. Combined with the fact tnat the Moot an 
Fhithich Quartzite appears naturally to underlie the 
Mull of Oa Phyllites, it leads the author to conclude 
that the structure of Islay is an anticline, in part 
steeply overturned towards the north-west, in com¬ 
plete agreement with the views of Prof. E. B. Bailey . 
os expounded in his paper on the Islay anticline. 
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Dublin 

Royal Dublin Society, April 26.—T. A. Bennet-Clark: 
(1) A method of automatically recording the rates 
of oxygen intake of living tissues. The tissues are 
enclosed in a container forming part of a closed 
system through which the air is circulated by means 
of a special form of pump. The carbon dioxide evolved 
by the tissue is absorbed in baryta water in a series 
of Pettenkoffcr tubes, as in Blackman’s apparatus. 
Tlie oxygen absorbed is replaced automatically by 
oxygen generated electrolytically whenever the fall 
in pressure in the apparatus, due to absorption, raises 
the liquid electrolyte in a differential manometer tube 
so as to make contact with an electrode. This 
enables the composition of the air surrounding the 
tissue to be maintained constant for a long period of 
time without constant attention. The rate of oxygen 
supply is recorded automatically, and the volume of 
carbon dioxide is found by titration every two hours. 
—(2) The respiratory quotients of succulent plants. 
Some measurements on Sedum prealtum leaves, with 
the apparatus described above, are in harmony with 
the view that tho large variations which occur in 
the respiratory quotient (the ratio of carbon dioxide 
evolved to oxygon absorbed) for many hours aftor 
the loaves have boon placed in darkness may be 
explained by variations in the quantity of malic acid 
present in the leaf.— E. J. Sheehy : Factors which 
determine tho nutritive value (stock carrying and 
fattening capacity) of untreated natural pastures. 
Neither the chemical composition nor tho digesti¬ 
bility of the dry matter of a pasture may be used as 
a criterion of its nutritive value. Fattening capacity 
depends upon the percentage of dry matter arid 
on the density of the herbage, while stock carrying 
capacity is affected in addition by its rate of growth. 
These factors are correlated with tho botanical com¬ 
position. 

Pahis 

Academy of Sciences, Juno 13 (voJ. 194, pp. 2093- 
2180).—H. Deslandres : Simple relatione between the 
molecular spectrum and the structure of the molecule. 
—Gabriel Bertrand and L. Silberstein : The prosenoe 
of mineral sulphides in an arable soil, A soil which 
reacted unfavourably towards growing plants was 
found to contain sulphides, decomposed by hydro¬ 
chloric acid but not by acetic acid.—d’Arsonyal: The 
medical applications of radioactive emanations, from 
the works of G. Vaugeois. A description of a method 
due to the late G. Vaugeoia of utilising the emanation, 
for which certain advantages are claimed.—Lion 
GuiHet, Auguste Le Thomas, and Marcel Ballay : The 
properties of copper-nickel alloys containing tin and 
silicon used for steam valves. The working properties 
of copper-nickel alloys are improved by the addition 
of tin and silicon. Detailed results with 37 alloys are 
given.—C. Camichel and L. Escande : Similitude of 
under-load without real linear dimensions. A dis¬ 
cussion of Reynolds’s equation of flow of incompress¬ 
ible viscous fluids in systems, such as submarine 
currents, which have no real linear dimensions.— 
Maurice Janet: The explicit determination of certain 
minima in problems without conditions at the limits., 

P. L. Srivastava and S. P, Jain : The singularities of 
the Laplace-Abel integral.—C. E. Winn : The relation 
between a given series and another derived series with 
, the same interval of oscillation.—N. Cioraneaco : New 
problems on partial differential equations of the second 
order and of hyperbolic type.—W. Orlicz: Some 
theorems on orthogonal series.—Mile. M. L. Cart- 
bright; Some properties of the directions of Borel 
of integral functions of finite order.—Pierre Ernest 
Merrier: The intrinsic forms of the laws of plane 
jnotjkm (permanentmotion).—£mile Serin; Conoern- 
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ing the r61e of the rotation of material particles in the 
evolution of the universe.—Lew Kowarski: Very thin 
crystals with curved outlines. From a study of the 
crystals formed by the sublimation of some organic 
substances, especially p-toluidine, it is concluded that 
an entirely polyhedral form is not a necessary attribute 
of the crystalline state ; it is only tho. final term of an 
evolution. Certain substances can show curved sur¬ 
faces.—D. G. Dervichian : Surfaces and molecular 
volumes in superficial solutions.—R. Lucas and P. 
Biquard : New optical properties of liquids submitted 
to ultra-sound waves. Photographs of interference 
effects produced by passing a beam of light through 
water submitted to ultra-sound waves (3-15 million 
periods a second).—Jean Cabannes ; Laws of polarisa¬ 
tion of Raman lines in crystals. — Constantin Salceanu ; 
The influence of temperature on the natural and 
magnetic rotatory dispersion of three pinones.—R£ne 
Wurmser and Mile. J. De Boe : The oxido-roduction 
potential of the system lactic acid, pyruvic acid.— 
W. S. Reich : Contribution to the study of glycogen. 
By an elaborate process of purification, the author has 
produced glycogen containing less than 0*002 per cent 
phosphoric anhydride. The purified substance retains 
all the essential properties of glycogen ; and hence it 
is concluded that phosphoric anhydride is not an 
essential constituent of glycogen.— Hardouin, Cochet, 
and de Fleury : Viscosities of flux and slag in the fusion 
of magnesium.—Urion ; The thermal decomposition 
of the acyloins.—Maurice Leriche : The traces of ail 
estuary formation, of Yprosian age, changed at tho 
base of tho Lutetian at the western edge of the Paris 
basin. "H. Vincienne : Tho horizontal disengagements 
in tho south of the Jura ; the tectonic and morpho¬ 
logical r61e.—Edouard Roch : Geological observations 
in tho region of Entifa and Beni Ayatt, to the north¬ 
east of Marrakesh (Morocco).—V. Frolow : The dis¬ 
solved salts in the underground waters of the Palmyre 
region. The variations in the dissolved salts in three 
springs in this region with the time of year have been 
determined, and the results given graphically.—A. 
and R. Sartory, J. Meyer, and M. Antonioli ; Cyto- 
logical researches on the development of Actinomyces 
Atleribachii.— Paul Becquerel : The revivification of 
dried seedlings after placing in a vacuum and at very 
low temperaturos, Seedlings of wheat, rye, lucerne, 
and annual sunflower, after prolonged drying in & 
vacuum, with subsequent exposure for 18 days at 
- 190° C. (liquid nitrogen), and to a further treatment- 
at -269° for 9 hours and -271° for one hour (liquid 
helium), with two exceptions, developed normally. 
—R. Echevin : The autumnal migration of phosphorus 
in the leaves of trees. During tho change in colour 
from green to yollow, the protein phosphorus dimin¬ 
ishes.—Mme. H. Heldt: Fertilisation in Farapenceus 
longirostris .—Paul Wintrebert: The primitive streak 
of amphibians; a new phase of the development 
shown by the coloured markings.—Marcel Avel: An 
experiment permitting the regeneration of the head 
in the proved absence of the ventral nervo chain in 
Lumbncus .—E. Biancani, H. Biancani, and A. Dognon: 
The action of ultra-sound waves on isolated cells in 
suspension.—Georges Deflandre : The genus Podam - 
phora and its relations with the Ebriaceae.—F. La- 
brousse : Tho fluorescigen function in the phyto-* 
pathogenic bacteria. In two bacteria studied, the 
fluorescence depended on the amount of magnesium 
phosphate in the culture fluid.—A. W. Sellards and J. 
Laignet ; The control, by a test on Macacus rhesus, of 
the protective power of the serum of men vaccinated 
against yellow fever with mouse virus. The tests 
prove the high degree of immunity conferred by this 
method of vaccination. — E. Roubaud and J. Colas- 
Belcour : Tho adaptation to submerged life during the 
winter in the iarvaa of Anopheles plumbeus . * 
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Cracow 

Polish Academy of Science and Letters, March 17.— 
A. Skapski : Endosmosis through a semipermeable 
spherical membrane.— Mile. A. Dorabialska : Re¬ 
searches on the anomalous thermal effects given by 
some radioactive minerals. It has been proved that 
these anomalous effects cannot have been causod by 
secondary physical actions, such as adsorption of 
vapours or gases. From the Btudy of two minerals, 
orangite ana monazite, the thermal effect has been 
found to reside in the fractions containing the ele¬ 
ments* of the lanthanum and yttrium group. Cerium 
and erbium do not give out thermal energy.— M. 
Centnerszwer and S. Lewi : The influenco of the tem¬ 
perature on the velocity of solution of thallium in 
nitricacid. The temperature coefficient K^fK^~ 
2*0(J; agreeing with the data of van’t Hoff for 
the effect of temperature on chemical reactions.— M. 
Centnerszwer, Mile. C. Weker, and Mile. S. Majewska : 
The velocity of evaporation of liquids in a current of 
air. Experiments on the velocity of evaporation of 
water, benzene, and toluene and its variation as a 
function of the velooity of the current of air.—K. 
DziewoAski and J. Moszew : A new method of syn¬ 
thesis of compounds derived from quinoline. —Mile. 
M. Turnau : Some remarks on the geometric analysis 
of rocks.— H. Teisseyre : The morphological problems 
of the eastern Polish Sub-Carpathians-— W. Friedberg: 
The Miocene Pectin idea? of Poland and their strati- 
graphical value (1).—F. Rogozinski and Mile. J. Ciecha- 
nowska ; Experimental riokots (4). Wheat as a 
food causing rickets. The rickets produced in white 
rats and chicks by an exclusive wheat diet can be 
prevented by adding calcium salts in sufficient 
quantity to ensure a proper ratio of calcium to 
phosphorus. 

Rome 

Royal National Academy of the Lincei, Feb. 7.— 
U. Cisotti : Motion with ‘ wake * of inflexible profile (1). 
—L. Lombardi : An absolute voltmeter for the 
measurement of large differences of potential. On 
May 1, 1931, Prof. W. M. Thornton described an 
absolute voltmeter composed of a metallic ellipsoid 
of revolution, suspended between two plane parallel 
armatures, with its major axis inclined at 45 u to the 
direction of the field. This device was applied and 
exhaustively discussed by the author in his doctorate 
thesis at Zurich in 1895.—G. Giorgi: New ideas on 
the theory of relativity. The theory of relativity has 
passed through three stages, the first termed restricted 
relativity, the second improperly named generalised 
relativity, and the third including the scheme of 
Einstein for a unitary description of gravitational 
and electromagnetic fields and those of other authors 
having the same purpose. Suggestions are now put 
forward which may lead to a further advance.— 
E. Patern6 : (1) Cellulose xanthate and viscose.— 

(2) Soluble or peptonised cellulose. The form in which 
cellulose exists in its colloidal solutions is discussed.— 

(3) Composition of artificial silk. The experimental 

results described indicate that viscose silk is not 
hydrocellulose, but a mixture of a form of cellulosenot 
*y»t defined with a substance which may be dissolved 
from the silk by soda solution.—T. Boggio: Certain 
vectorial formulae in curved, three-dimensional spaces. 
The way in which some of the more common formula 
of ordinary space are modified in curved spaces is con¬ 
sidered.—G. Sansone: Zeros of the polynomial solutions 
of the equation (a x x + + (6 a a? +JOy' -nb# =0 (ii). 

—C. Miranda : The summation of Hermite’s series by 
Poisson’s mothod.— L. Cimpedelli: Double planes 
with curve of branching of the eighth order.—N. 
SakeUariou : The calculus of variations.—Giacinta 
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Andruetto : Saint- Venant’s formulas for curved spaces 
of three dimensions.—G. Krall: Asymptotic effects 
of the tides on the motion of the celestial bodies. 
(1) Generalities and problem of two bodies.—R. 
Serini: The Doppler phenomenon for vibrating cords. 
—V. Zagami ana V. Famiani: Comparison between 
the food value of certain vegetables and that of certain 
cereals. Experiments with young albino rats show 
that increase in weight and development of the genital 
organs are retarded by exclusive feeding of the animals 
on peas or lentils, and that still greater effects are 
produced if cereals form the only food. Less pro¬ 
nounced calcification of the skeleton and other bodily 
defects are also observed.—Giulio Cotronei: Zoologi¬ 
cal constitution and grafting (9).—M. Curzi: Con¬ 
tribution to the knowledge of the biology and sys¬ 
tematica of strains of Sclerotium Rolfsii. 


Forthcoming Events 

Congress 
Aua. 1-6 

First International Congress or Prehistoric and 
Protohistorio Sciences, London. (Sop Nature for 
July 10, p. 104.) 


Official Publications Received 

Bmtuh 


Tht) Journal of Armstrong College Mining Society, July. Pp, xxi + OL 
(NewcasUe-on-Tyno.) ]«. * 

Canada ; Dcpnrtemnt of Mine«; Mines Branch. The Clay and Shale 
Resources of Turner Valley and nearby Districts. By W. Q. Worcester. 
(No. 729.) Pp, v-f 126. (Ottawa : P. A. A child.) 20 cent* 

Air Ministry : Aeronautical Kosearch Committee ; Krjkh-Lh and Memo¬ 
randa. No. 1444 (T. 81f.fi, 8170, 8192): Torsion and Flexure of Cylinder* 
and Tubes. By Dr. W. J. Duncan. Pp. 78. 3s. orf. net. No. 1445 
(T. 3127): Interference between Bodice and Airscrews. By C. N. H 
Lock and H. Bateman. Pp. 8,s + f> plates. J». 9d. net No. 1458. 
(T. 2980c): Measurement of Take-Off and Landing Huns. By I). Rolinson. 
I*p. 8+2 plates. 4cf. net. (London : fl.M. Stationery Office.) 

Memoirs of the Geological Survey of India: Palauontnlogia indico. 
New Series, Vol. 1«: The Fossil Carnivora of India. By Dr. Guy K. 
Pilgrim. Pp. vi+ 282+ 10 plates. (Calcutta: Government or India 
Central Publication Branch.) 18.12 rupees: 22#. 3d. 

Indian Institute of Science, Bangalore. Investigations on the Spike- 
Disease of Sandal. 5; Deport of Prog legs made during the Quarter 
ending 31st March 1982. Edited by Dr. V. Subrahmanyan. Pp. 1J + I8. 
(Bangalore.) F 

Fohkion 


me waunrora itean Memorial Volume. Archaic Fishes. Edited by 
Eugene Willis (lodger. Article 4 : The Structure of Dinlrhthyt ; a Con¬ 
tribution to our Knowledge of the Arthrodlm. By Anatol Helntz. Pp. 
iv + llfi-224 + 9 plates. (New York: American Museum of Natural 
History.) 

M6molrea de la delete de Physique et UHistolre NaLurelle de Genfeve. 
VoL. 41, Fasc. 2: Etudes sur la Partie Occidentals du Lac de Geneve; 
Oourants et Temperatures. Par A. Betant at G. Perrenowl. Pp. 225* 
293 + 12 planches. (Gon^vt*; Georg et Cle.) 20 francs. 

of the Imperial Academy. Vol. 8, No. 5, May. Pp, Jx- 
xv +143-210, (Tokyo.) 

Bulletin of the Earthquake Research Institute, Tokyo Imperial Uni¬ 
versity. Vol 10, Part 2, May. Pp. 273-498+plates 89-58. (Tokyo: 
Iwanamf Hhoten.) 3,40 yen. v ' 

Proceadlngs of the Academy of Natural Sciences of Philadelphia, 
Vol. B4. Birds collected in Northeastern Nicaragua in 1922. By 
Whartoni Hu her. Pp, 205-240. Notes on Montana Orthoptera. By 
Morgan Hebyid. Pp. 251-2,57. Notes on the A. Blaney Percfval Oolleo- 
African Birds, Part 1. By W. Wedgwood Bowen. Pp* 
ft u c « llPts tcd during the Second Gray African Bx- 

! S ^ H ’ e<tgW00d Bowen, Pp. 281-289. (PhlladeipbiJu) 

Contributions to the Genetics of the Domestic Babbit. By W. E. 
^1*5? I a r! £* 8 i wln - (Publication No. 427.) Pp. iv+60+12 plates. 
(Washington, D.(J.; Carnegie institution,) 

, the of Science, Hokkaido Imperial University. 

Series 2, Physics, VoU, No. 8, April. Pp. 87-119. (Sapporo.) 

Observatory of tne Government* 
Q PP-^O. (Zinsen.) 

A natal t. Arsbok, 18, 1081. 11. 

Nedorbdrden i Sverige, Pp. 16ft. (Stockholm.) 6 kr. 
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Industrial and Business Administration 

B EHIND the growing attention which is focused 
in these days on planning as an integral 
element in industrial revival or in national and 
international recovery, there is an increasing con¬ 
sciousness that the demands which are habitually 
made on leadership, whether of industry or of the 
State, are far more onerous than those of a few 
decades ago. It is not sufficient now for an in¬ 
dustrial administrator to be competent to assess 
merely the internal and local factors of his industry. 
Whether they are financial, economic, political, or 
technical, he is compelled to extend his view to the 
national industry as a whole, and beyond that to an 
increasing extent to the industry as a world unit. 
Indifference to the international aspects of in¬ 
dustry, like neglect of the technical and scientific 
factors, invites disaster, and this is as true of 
national administration as it is of industry. It 
would be difficult to name a single first-class prob¬ 
lem with which modern political administrators 
are confronted which does not involve in its solu¬ 
tion intricate and essential technical and scientific 
factors which cannot be appraised apart from 
scientific and technical knowledge. 

As we have repeatedly urged in these columns, 
both industry and the State have in Groat Britain 
suffered too much in the past from administrators 
whose deficiencies in scientific outlook and know¬ 
ledge rendered them incapable of maintaining an 
adequate scientific staff, or of accepting an adequate 
and sustained programme of research as a fixed 
charge, comparable with insurance, depreciation, 
or obsolescence, and incorporating its results 
in industrial practice. In industry, however, this 
tendency is passing. The successful development 
of the newer industries such as those concerned 
with electrical equipment, automobiles and avia¬ 
tion, or the manufacture of synthetic products such 
as rayon, resins, etc., which has been primarily 
dependent upon research and the application of the 
results of scientific and technical investigation in 
commercial practice, has involved the organisation 
of close co-operation between administrators and 
controllers of policy and those responsible for 
research and other technical matters. The increas¬ 
ing authority and prestige of the technical expert 
in such industries is now extending to older in¬ 
dustries, as may be seen in the appointment of an 
eminent man of science to direct and co-ordinate 
all research for the London Midland and Scottish 
Railway, an appointment carrying a status corre¬ 
sponding to that of the principal directing heads on 
the administrative side. 
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As a result of these developments in industry, 
there has thus been a considerable change from the 
control of industry by those whose chief qualifica¬ 
tions are financial and commercial to control by 
boards of directors which collectively combine the 
knowledge of finance, general organisation, adminis¬ 
trative problems, and the trend of scientific and 
technical developments requisite for wise and far- 
seeing decisions on general policy. To this process 
the merging of industrial undertakings for the 
purposes of technical rationalisation has given 
a further impetus. Much of the wider and more 
urgent interest in management problems is derived 
from the rationalisation of industry. In fact, it 
may be said that the brief history of rationalisation 
in the world has already convincingly demonstrated 
that the success of a rationalisation policy is bound 
up inseparably with leadership competent to 
evaluate accurately all the relevant factors involved, 
whether scientific, technical, financial, or com¬ 
mercial. It is probably deficiencies in one or other 
of these respects, and consequent failure, that has 
led to suggestions that efficient administration of 
some of the largest international mergers is a task 
beyond human powers. Authoritative inquiry has, 
however, failed to reveal any evidence of such 
inherent limitations on human ability, and public 
opinion is gradually becoming sufficiently en¬ 
lightened to perceive the true cause of such failures 
as lying in those who insist on discussing questions 
and policies involving technical or scientific con¬ 
siderations without the assistance of the appropriate 
experts. 

Evidence of this change in the attitude of in¬ 
dustry, and indeed of public opinion, can be found 
in the progress of such diverse institutions as the 
International Management Institute with its associ¬ 
ated Management Research Groups, the Institute 
of Industrial Administration, which aims at estab¬ 
lishing industrial administration as a recognised 
profession, as well as in the inclusion of a discussion 
on scientific management problems in the pro¬ 
gramme of Seotion F (Economics) at the centenary 
meeting of the British Association last year. 

Among these, one of the most interesting experi¬ 
ments is the Department of Business Administra¬ 
tion at the London School of Economics and 
Political Science.* Established in 1930 through the 
joint efforts of leading business firms and school 
authorities, and financed mainly by business sub¬ 
scribers, the Department of Business Administration 

* The London School of Economics and Political Boience (University 
of London), Houghton Street, AldwVch, W.C.2. Department of Buat- 
neaa Administration, Session 1932-38. Pp. £S. Training for Business 
Management. Pp. 11. (London, 1932.) 
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provides selected students with full-time training 
in the broad principles of business administration, 
as well as, where necessary, giving a preliminary 
general economic training. The Department does 
not aim at large numbers of students but at giving 
personal attention to a limited number each of 
whom has given evidence of an adequate general 
education and of personal qualities likely to make 
them suitable for a business career. The primary 
object of the training is to develop the quality of 
judgment and the breadth of view required for 
solving the practical problems which are encoun¬ 
tered in business life. A secondary object is to 
provide a background against which the students 
can place the problems they afterwards meet. 

With these objects in mind, instruction is carried 
on mainly by means of small discussion classes, 
including what is known as the problem or case 
method, supplemented by written work. Material 
supplied by business firms and illustrating the 
actual problems of business life is used in class 
discussions. In addition, the systematic investi¬ 
gation of business problems, organisation, and 
methods, mainly from the point of view of the 
individual concern, forms an integral part of the 
Department’s work, and in time the Department 
hopes to cover a number of the major fields of 
business activity, although its present plans are 
limited to the study of oertain aspects of market¬ 
ing and business finance. In the latter field an in¬ 
vestigation has been undertaken on the financial 
structure of business with the object of ascertaining 
whether normal forms of capitalisation exist for 
different types of business. 

The Department of Business Administration is 
thus a definite attempt to meet the need for business 
training which is at present so ill provided for. 
Obvious criticisms can be made of its aims and 
methods, but it is not suggested that the course can 
do more than assist the formation and development 
of habits of judgment which will mature in actual 
experience of business and industrial life. The 
training provided by the Department has new 
advantages in the extent to which it renders avail¬ 
able for the coming generation of administrators 
the experience of many firms of varying sizes and 
in different branches of industry or commerce. The 
breadth of experience thus offered is far greater 
than could be acquired in any one firm, apart from 
the practical difficulty which would be encountered 
in a firm of any size in the student acquiring ex¬ 
perience by working his way through the different 
departments of the firm. 

The Boheme of training thus briefly outlined is an 
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experiment which is still developing and has not 
reached its final form. It can be justly claimed 
for this novel attempt to meet the need for fresh 
methods of recruiting and training business ad¬ 
ministrators for the future which arises from the 
changed economic conditions of the world, that it 
is based on a closer co-operation of academic and 
business authorities than has hitherto been achieved 
in Great Britain, and without abandoning any 
academic standard it seeks to base training for 
business upon business. It should not be too much 
to hope or expect that training along such lines will 
assist in the development not of scientific manage¬ 
ment as a restricted profession, however efficient, 
but in the provision for industry and the State 
alike of administrators versed in tried principles of 
administration and competent to assess the tech¬ 
nical and scientific factors entering into problems 
they are called upon to solve. A generation of 
such administrators in government service and in 
industry would speedily ensure that the scientific 
expert took his rightful place in the business or 
mechanism of government in industry or in the 
State. 

Inevitably, administrators of the required stand¬ 
ard will only be forthcoming if the recruits for 
such courses are drawn as freely from scientific 
workers as from those who have graduated in arts 
or law or economics, and if the government ser¬ 
vice is at present lamentably behind industry in 
the scope it affords for administration by those 
having first-hand knowledge of science, the present 
tendency towards functional representation will 
ultimately make it easier for industry to influence 
State administration in the same direction. The 
firm establishment of the expert and the expert 
committee in industrial administration, and the 
proof of the scientific worker’s competence to meet 
the searching demands of administration in an 
industrial merger on an international scale, should 
finally result in the scientific expert taking a 
corresponding part in the machinery of national 
and international government. Already the value 
of the expert committee has been demonstrated in 
the international sphere, and it behoves the scientific 
worker to watch with great interest all such ex¬ 
periments as that of the Department of Business 
Administration which seek to raise the standard of 
industrial administration or to promote scientific 
management, and to lose no opportunity of qualify¬ 
ing himself to discharge more efficiently those 
administrative functions from which in the present 
age he cannot escape, if industry and society alike 
are to avoid disintegration. 
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Matter and Conceptions 

The New Conceptions of Matter . By Prof. C. G. 

Darwin. Pp. viii + 192 + 6 plates. (London : 

G. Bell and Sons, Ltd., 1931.) 10*. Gd. net. 

N this book the author aspires to a popular 
account of the recent developments of atomic 
physics—in particular, that aspect of it which is 
known as * wave-mechanics \ 

“ I believe [he writes of his presentation] that it 
makes a consistent formulation of the foundations, 
which only needs the help of mathematics to yield 
all the results of the theory so far obtained. How¬ 
ever that may be, I have little hesitation in saying 
that, if it is to be at all possible to present the new 
mechanics in popular or even semi-popular terms, 
it must be done more or less on the lines I have 
adopted here.” 

Speaking broadly, the method referred to may 
be described as that of giving a familiar physical 
interpretation to the mathematics of the subject. 
Since the mathematics does not on the whole lend 
itself to very obvious interpretation, this leaves 
considerable scope for the ingenuity of the ex¬ 
positor, and Prof. Darwin’s chief difficulty has been 
to interpret the equations in the most * natural ' 
way. 

“ I shall count myself as having succeeded [he 
writes], if at the end of the book any surviving 
reader will speak no longer of the mysteries of 
science, but, shall we say, of the naturalness of 
Nature.” 

It may be said at once that, if we admit the 
legitimacy of the aim, the task could scarcely have 
been performed more satisfactorily, and many a 
student of advanced physics will call Prof. Darwin 
blessed. Every such student should read the 
book, for it provides him with what he will not 
obtain elsewhere with the same completeness and 
general excellence ; namely, an approach to the 
incomprehensible mathematics of the subject by 
way of the physical counterparts of equations in 
more familiar branches of physics. 

The account of the diffraction of electrons, the 
real starting-point of the book, is prefaced by some 
seventy pages of introductory matter dealing with 
fundamental physical conceptions, wave motion, 
and the principle of least action. As an inter¬ 
pretation of the new experimental facts we are 
introduced at once to the uncertainty principle and 
the duality of wave and particle, and in the light 
of these basic conceptions the structure and 
behaviour of the atom, polarisation of waves and 
particles, collisions between particles, and the ex¬ 
clusion principle are successively discussed. The 
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treatment is well conceived, clear, and very inter¬ 
esting, and it is difficult to see how in its general 
features it could be improved. 

If, however, we consider the book not * as in 
itself it really is ’ but in relation to its object, we 
can only describe it as a magnificent failure. Suc¬ 
cess, indeed, seems to us impossible, for it pre¬ 
supposes a reading of the lessons of modern physics 
which we cannot accept. To Prof. Darwin, 
mathematics (or, as we prefer to say for the sake 
of generality, logic) is the scaffolding by which 
physical models are erected, and his task is to 
remove it and reveal the structure. 

“ The new discoveries which I am to describe 
were only begun five years ago, and so it is hardly 
surprising that they are still partly covered with 
the scaffolding of mathematical formalism. But I 
hope to show that the time has already come, when 
it is possible to free the structure from a good deal 
of this scaffolding and so to gain something of an 
intuitive view of what the world is really like.” 

What are the facts ? Simply that until lately 
there has always been a one-to-one correspondence 
between the concepts of atomic physics and objects 
of experience, but that the latest concepts have 
no empirical correlatives. Prof. Darwin’s view is 
that such correlatives exist and wo have to find 
them ; if he is right, then his aim is capable of 
fulfilment. But it is a possible interpretation that 
thei whilom correspondence was a merely super¬ 
ficial characteristic, and that its breakdown is not 
a temporary inconvenience but an indication that 
in our investigations of the relations between pheno¬ 
mena we have got below the surface. If that is the 
truth, then Prof. Darwin sits in the chair of Cnut. 

It is, of course, a matter of opinion at present, 
and Prof. Darwin’s opinion is entitled to as much 
weight as another’s. We cannot, however, think 
that his book will lend it much support. If any¬ 
one, on reaching the end, speaks of the * natural¬ 
ness of Nature ’, it will be in the hushed tones 
due to departed majesty. More than once Prof. 
Darwin finds it necessary to apologise for the im¬ 
perfection of his descriptions of ideas " which are 
mathematically fairly easy ”, whereas, we think, 
he should have apologised for their success, because 
in so far as they succeed they are of necessity mis¬ 
leading. A great part of the book is, of course, 
concerned with the view of the electron as a wave, 
but if the reader asks, ' A wave in what ? he will 
find no answer unless he wrongly, but perhaps 
exousably, interprets pp 22-23 as replying, “ Waves 
in the luminiferous ether ”. He may succeed in 
realising that the wave and particle aspects of the 
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fundamental concepts are not contradictory but 
complementary, but he will not discover why they 
should both exist or how they can be unified. The 
only answer provided to the old query why one 
aspect is presented on Monday, Wednesday, and 
Friday, and the other on Tuesday, Thursday, and 
Saturday, is that one day does not overlap another. 
This falls somewhat short of “an intuitive view 
of what the world is really like 

It is questionable whether even some of those 
who admit the unpicturability of modern physical 
concepts have realised the revolution which it 
causes in the principles of popular exposition. We 
speak of 4 wave mechanics and thereby introduce 
a completely false idea. When an elastic solid 
ether was the orthodox belief, it was permissible 
to speak of waves in the ether just as one spoke of 
waves in water. The two waves were not merely 
interpretations of the same equations ; they were 
physically identical interpretations. But an elec¬ 
tron and a water wave are not physically identical, 
and it is as misleading to call an electron a wave as 
to call a water wave an electron. Our language 
has suddenly become figurative, and it is not 
realised that in using it for the uninitiated the im¬ 
pression made is as if, for example, we claimed that 
the unliberated content of Pandora’s box was 
Watts’s well-known picture because both are repre¬ 
sented by the symbol ‘ hope \ Mon of science 
have turned poets, and the public takes their 
metaphors literally. 

If, however, we are prepared to swallow this 
camel, Prof. Darwin provides us with very few 
gnats to strain at in the way of incidental analogies.' 
This is one of the most pleasing features of his book, 
and it is therefore extremely unfortunate that one 
of the few analogies which are introduced should 
be a particularly bad one and should deal with 
a particularly important point. The wave and 
particle aspects of the electron are likened respect¬ 
ively to the objective and subjective aspects of a 
sound or colour because of their absolute separa¬ 
tion but interdependence. The question of analogy 
in popular description is so vital and so consistently 
neglected that it might not be out of place to give 
it a brief general consideration here, 

It is easy to prove that an analogy is at best 
worthless and at worst misleading. The analogue/ 
not being identical with the point to be illustrated, 
has certain relevant and certain irrelevant elements. 
If the reader does not already understand the point 
in question he has no means of distinguishing be¬ 
tween them, and if he does understand it the 
analogue is superfluous. 
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obstacle by virtue of the fact that certain previous 
experiences spontaneously spring to mind when 
the analogue is mentioned, and these are accepted 
as the relevant elements. It follows that a success¬ 
ful analogue will be one of which the relevant 
elements really are those which will thus spontane¬ 
ously occur to the reader. Thus, the solar system 
was, on the whole, a successful likeness to the 
Rutherford atom ; it led no one to think of elec¬ 
trons as abodes of life, though, it is true, a student 
might have conceived of them as rotating bodies 
before there was justification for that idea. The 
outstanding fact of the solar system, however, is 
the revolution of satellites round a central mass, 
and the analogue was a good one because that was 
the relevant element of it. 

Prof. Darwin’s analogy, on the other hand, is a 
bad one, because the contrast between 4 subjective ’ 
and 4 objective ’ will be immediately interpreted, 
by most readers at least, as a contrast between 
something existing in the 4 mind ’ and something 
existing in the ‘ external world \ Just as a deaf 
person will have no subjective experience of the 
4 middle C but may yet know all about its object¬ 
ive aspect through mechanical experiments, so 
—the reader will imagine—he himself might, by 
physical injury, lose the power of detecting the 
particle aspect of an electron, but retain intact his 
appreciation of the wave aspect. He will then 
wonder why the particle aspect is introduced into 
the scientific description at all, and if he has 
chanced to hear elsewhere that Heisenberg and 
Bohr, with reference to a different point, have 
claimed to show that subject and object are in¬ 
extricably interwoven in physical theory, he will 
be fairly caught in a net of confusion into which 
Prof. Darwin’s habitual clearness of expression, so 
far from delivering him, will only draw him the 
tighter because of his unwillingness to believe it 
to have failed. It is much to be hoped that in 
future editions this objectionable illustration will 
be removed. 

Prof. Darwin more than once, and rightly, insists 
on the principle that * unobservables ’ must be 
expelled from physical discussion. This is un¬ 
doubtedly the great contribution of modern physics 
to thought in general. It is of the first importance, 
therefore, that it should be stated precisely, and 
this unfortunately is not done. We refer not so 
much to the statement (p* 81) that “if a thing 
is essentially unobservable then it is not a real 
flflng ”, which might lead to misunderstanding 
}^EiQ^g those whose definition of reality is not that 


which culminates in the remark : 

4 * It is meaningless ever to ask what has happened, 
unless there is either a direct or an indirect observa¬ 
tion to tell one ; and if there is an observation it 
is pointless to ask, because one knows the answer.” 

The necessary conclusion is that in no circum¬ 
stances is it anything but futile to ask what has 
happened. The true point of the principle is that 
events which cannot conceivably be observed, owing 
to their relation to the processes of observation, 
are taboo, and that is a very different thing. It 
allows us, for example, to discuss the far side of the 
moon, which on Prof. Darwin’s principle is illusory. 

The book is well produced, and contains several 
original diagrams. Herbert Dingle. 


Fashions in Deformity 

Artificial Cranial Deformation : a Contribution to the 
Study of Ethnic Mutilations. By Dr. E. J. Ding¬ 
wall. Pp. xvi +313+54 plates. (London : John 
Bale, Sons and Danielsson, Ltd., 1931.) 70 a. net. 
NE of the strangest eccentricities in human 
behaviour is revealed in the widespread 
practice among even civilised men and women of 
bodily mutilations, such as scarring and tattooing, 
piercing ears, noses, lips, or tongue, circumcising, 
knocking out teeth, compressing the feet, ampu¬ 
tating fingers, compressing the waist, and distort¬ 
ing the head. These procedures are so devoid of 
rational justification and so destructive of the 
natural beauty of the human form that it is diffi¬ 
cult to discover any plausible excuse for their 
invention. Hence the geographical distribution 
of such deformities affords valuable evidence in 
support of claims for the diffusion of culture in 
early times. 

Obviously it is a matter of importance to submit 
the evidence relating to each of them to the most 
critical and exhaustive study to discover whether 
in fact they do throw any deoisive light on theories 
of diffusion or independent development. Dr. 
Dingwall has performed the onerous task of collect¬ 
ing and setting forth the facts relating to the 
practioe of deliberately deforming the heads of 
children so as to oonfer upon them more or less 
•the fantastic and unnatural shapes which fashion 
dictates for the aristocracy of certain peoples. He 
has refrained from drawing conclusions : he has 
attempted to cite the evidenoe with complete 
impartiality, without neglecting, however, the im¬ 
portant matter of recording the associated customs 
and beliefs. Although he cites nearly 1200 memoirs 
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and treatises, he modestly disclaims regarding this 
lttt 4s an adequate bibliography. 

Writing in 1915 of the diffusion of culture, I 
directed attention to the fact that the practice of 
cranial deformation was intimately associated with 
the megalithic complex, and tentatively suggested 
that the distortion of the head may have been first 
invented in Asia Minor and secondarily associated 
with the custom of building rude stone monuments 
in the course of its diffusion. The observations 
of Di\ L. H. Dudley Buxton, the results of which 
were given verbally to Dr. Dingwall (and since 
published, in part, in the Anlhropologischer An - 
zeiger , 7, p. 236 ; 1931), establish the fact that 
the earliest actual examples of artificially distorted 
skulls so far recovered come from Crete and Cyprus. 
They belong to the period of “ the late Minoan III., 
when Bronze Age Cretans had a lively trade with 
Egypt ”, From this period in Egypt there have 
been recovered several busts of Akhenaten’s 
daughters (1360 B.e.) displaying extreme forms of 
the same intentional cranial deformation ; and in 
the pictures of the Heretic King himself and of his 
Queen a less extreme form of the same peculiarity 
is suggested. In spite of the doubts which have been 
expressed, it is beyond question that Akhenaten’s 
portraits reveal pathological changes, which afford 
a measure of justification for his artists’ fantastic 
exaggeration of his peculiarities. Whether or not 
this fashion in mutilation began from an imitation 
and exaggeration of Akhenaten’s natural affliction 
it will be impossible to decide until authentic 
skulls of the period have been found. Yet there 
is positive evidence that about the same time arti¬ 
ficial deformation was being practised in Crete and 
Cyprus. 

Dr, Dingwall gives fully documented evidonce 
of its practice in past and present times in Europe, 
Africa, Asia, the Malay Archipelago, Melanesia, 
Polynesia, and especially in North and South 
America, including deserijrtions of the technical 
methods employed to effect the mutilation. “ We 
may well ask ”, he remarks (p. 237), “ with Quatre- 
fages whether it is coincidental that the deformed 
skulls of the Caucasus, France, and America are so 
similar.” Writing in 1889 he (Quatrefages) says 
that it is indeed difficult to admit that the idea of 
deforming the human head in such an extraordinary 
way has been independently evolved in each of 
those peoples where we see its manifestations.” 
Quatrefages adds : “ one is forced to admit evid¬ 
ence both of diffusion end the contact of cultures ”, 
Dr. Dingwall thinks that this opinion “ is not to be 
passed over lightly. The custom of cranial de- 
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formation is not uniform in all parts of the world. 
It cannot be the response to some innate human 
impulse. Confining the custom almost exclusively 
to a certain class suggests that the idea is either 
derived from, or connected with, some notion con¬ 
cerning differences between aristocracy and com¬ 
moners.” 

In the laborious task of collecting and setting out 
the enormous mass of data concerning one of the 
strangest eccentricities of human fantasy, Dr. Ding¬ 
wall has rendered a conspicuous service to all 
students of human history. The book is well 
illustrated with photographs, drawings, and maps. 
It should be included in every library concerned 
with anthropology or the vagaries of human 
inventiveness. G. Elliot Smith. 


British Beetles 

A Practical Handbook of British Beetles. By Norman 
H. Joy. In 2 volumes. Vol. 1. Pp. xxvii +622. 
Vol. 2. Pp. 194 (170 plates). (London : H. F. 
and G. Witherby, 1932.) 03*. net. 

A DESIDERATUM of long standing was a reason- 
ably priced manual on British Coleoptera, 
The standard work by Fowler, and especially its 
illustrated edition, is beyond the means of most 
students and collectors of insects. In supplying 
this want, Dr. Joy has set himself the difficult task 
of dealing in a limited compass with a fauna of 
about 3560 different species. He approaches his 
subject with a background of wide experience as a 
coleopterist, and with a keen appreciation of the 
difficulties, which especially beginners encounter, in 
the identification of so many of the species of the 
order. He has, therefore, written what is essentially 
a manual of identification for the use of collectors. 

The subject matter is arranged in the form of 
dichotomic keyR : first, keys to the superfamilies 
(or suborders, as the author terms them), then 
keys to the families of each, and so on down to 
the genera and species. His principle is to select 
diagnostic or critical characters, so far as possible, 
in each series of keys, and so avoid detailed technical 
descriptions. Ample cross-references to text and 
plates are given, and much space is saved by the 
use of abbreviations for frequently recurring terms 
and for indicating distribution. The essential 
letterpress fills vol. 1, while vol. 2 oonsists of 
169 plates portraying species and structural de¬ 
tails in more than two thousand separate figures. 
These latter are, for the most part, original, and 
are reproduced as clear line illustrations. With the 
aid of these two volumes, the process of identlfiea- 
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tion has been reduced to the limits of simplicity, 
without, it is to be hoped, undue sacrifice in other 
directions. 

In the taxonomic arrangement of the book, con¬ 
venience takes precedence over orthodox scientific 
sequence. Thus, the work begins with the Braoh- 
elytra and ends with the Clavicornia. The nomen¬ 
clature followed is mainly that of Heyden, Keitter, 
and Weise (1906). Here possibly difference of 
opinion may arise as to how far this system is 
sufficiently modern for certain of the groups. 

Viewed as a whole, it may be said that the 
author has carried out his task extremely well. 
His unconventional treatment may annoy purely 
scientific users, but it has definite advantages. We 
think that the beginner, more especially, will prefer 
Dr. Joy’s volumes to any others, and for that reason 
they will impart fresh stimulus to the study of 
British Coleoptera. The two volumes are excellently 
produced : the paper and binding are good and 
the type large and clear ; misprints are few. Men¬ 
tion must also be made of the very efficient indexes. 
The book deserves every success, and if regular 
usage proves it to be accurate and reliable we 
think that its success will be assured. 

A. I). Imms. 


A Plain Man and a Mystic 

(1) Rural Rides. By William Cobbett. Pp. 
xiv + 3G3. (2) A Week on the C oncor4 and 

Merrimac Rivers. By Henry Thoroau. Pp. 
viii + 361. (Open-Air Library.) (London and 
Toronto: J. M, Dent and Sons, Ltd., 1932.) 
3«. 6d. net each. 

A FOREWORD by Mr. Fitch Dagliah intro¬ 
duces us, in friendly fashion, to Cobbett and 
to those “ Rural Rides ” of which he wrote in his 
Weekly Register, a hundred years ago. He was 
sorely troubled by the “ distressed state of the 
agricultural interest ”, all due (or so he says) to the 
“desolating and damnable system of paper money ”; 
and this and what more he has to say on taxes and 
national debt sounds familiar to us, now that we 
are down again after a hundred years in the trough 
of an economic wave: “The system”, he says, 
“ Seems to have fairly wound itself up; to have tied 
itself hand and foot with cords of its own spinning 
Cobbett was a good knowledgeable farmer, and his 
remarks on the farms by which he kept riding are 
Vigorous and original. He always knew the soil 
below by the crops above, and badly farmed land 
or ill-kept cattle roused his contemptuous indig¬ 
nation. Courageous and prejudiced, he had that 
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most useful political weapon, a knack of finding 
the appropriate and opprobrious epithet; and he 
seemed to have a personal interest in every cul¬ 
tivable inch of English soil. He was more than 
sixty years old when he rode those rural rides of 
his in all weathers, on a horse after his own heart, 
“ tall, strong, gentle, and bold ”. He rode through 
villages and towns (or “ wens ”, as he is fond of 
calling them) from Hants to Northumberland, 
welcomed everywhere by those “ good and sensible 
men ” who took in the Weekly Register and rang 
the church bells when he arrived. His many 
digressions are pointed and lively. He hates the 
agricultural monopolist, “ the great bull-frog who 
takes all”, neither more nor less than the city “tax- 
eaters and such vermin ” ; he loathes the teaching 
of the “ barbarous and impious Maltlius ” ; he has 
a pithy phrase always ready to hand, such as “ a 
poor spewy gravel ” ; he admires the public spirit 
and political instincts of the race of cobblers ; and 
on beholding the Oxford Colleges, he can’t help 
thinking of “ the drones they nourish and the wasps 
they send forth ”. 

Cobbett’s reaction to Nature was that of the 
eighteenth century, that of a disciple of Swift and of 
Voltaire. He thinks little of birds or of flowers ; his 
interest lies with trees, and with those which are 
most useful to mankind. The unkempt but lovely 
larch “is fit only for burning ”. He was not 
insensible to beauty, but his appreciation of the 
country landscape was direct and agricultural. His 
spirit found freedom and well-being in the open air ; 
and the familiar sights of farm and field, dear to him 
from childhood, stimulated his lively and curious 
intelligence to express itself in clear, easy, and 
trenchant prose. 

Thoreau’s 14 Week on the Concord ” is another 
famous book of the open road, but its spirit is alto¬ 
gether different from that of the “ Rural Rides ” ; 
it reflects the clean-cut and remarkable change of 
mood which is known as the romantic revival of the 
mid-nineteenth century. The two authors wrote 
under different inspirations, and besides, they were 
two very different men. Cobbett was a natural, 
warm-hearted, lovable, and exasperating man, with 
the reformer’s aggressive sense of injustice, and 
with the usual accompanying touch of human 
vanity, Thoreau was a prig, self-conscious and 
philosophical; but his love of Nature and of books 
was genuine enough, if a trifle undiscriminating. 
He was a better naturalist than Cobbett and could 
write very pleasantly ; but he was guilty now and 
then of execrable phrases and offensive sentiment¬ 
ality. Between the two men we become aware of 
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one of those complete changes of temper and of 
outlook which happen now and then in history. 
Human mentality itself seems to break down in 
a sort of emotional ( histolysis ’; and the new 
generation can scarcely speak or understand the 
language of the generation before. 

If we love quaint pieces of local history, scraps of 
folklore, and rambling disquisitions on philosophy, 
we may find them all in Thoreau. The angler will 
love his intimate pictures of “ our finny contem¬ 
poraries ” ; his leisurely descriptions of banks and 
woodlands will charm many a reader. The older 
naturalists of the countryside, lovers of the hedge¬ 
row and the open road like Cobbett and Thoreau, 
have been out of fashion for a while ; and these 
pleasant books introduce us to them again. 

L. Starke. 


Short Reviews 

Men of the Trees : in the Mahogany Forests of 
Kenya and Nigeria. By Richard St. Bar be 
Baker. Pp. 283 + 31 plates. (London: George 
Allen and Unwin, Ltd., 1932.) 12s. Qd. net. 

Capt. Baker is a forestry officer, not an anthro¬ 
pologist ; yet his story of how he enlisted the ser¬ 
vices of the natives in conservation and afforesta¬ 
tion work is an object-lesson in the practical 
application of knowledge of native custom and 
psychology to a problem in which the practice of 
the indigenous inhabitant ran counter to the end 
which the administration had in view. Probably 
Capt. Bakers object could not have been attained 
in any other way. An order framed to constrain 
native action might have been ignored or even 
disobeyed ; and, in any event, it would almost 
certainly have led to friction. 

From time immemorial, native methods of agri¬ 
culture have been destructive of the forest. Small 
clearings are made, by fire and the machete, which 
are cultivated for a short time and then abandoned. 
The group—family or tribe—then moves on to 
another patch, and the process iB repeated, the trees 
which have been destroyed not being replaced by 
planting. Capt. Baker secured the co-operation of 
the natives in his work of repairing the damage, and 
averting it in the future, by an appeal to their 
love of festivals and ceremonial dancing and their 
desire for social distinction through membership of 
a secret society or esoteric group. He formal a 
band of ‘ Men of the Trees \ to which only the elect 
were admitted, pledged to plant and protect trees 
everywhere, distinguished by insignia, and owning 
its own special dance. Of its success we may leave 
the author himself to tell; but lest it may be thought 
that his story weighs as much against as for an 
anthropological training, as he was not an anthro¬ 
pologist, we hasten to add that his sympathetic 
understanding of the native is of an exceptional 
-calibre. ' 

f This is indeed no scientific treatise on the forest 
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trees of Kenya; but it may serve to spread among 
the general public a knowledge of the potential 
wealth of the timbers of the country if administered 
with care and skill. 

The Taylor Series: an Introduction to the Theory 
of Functions of a Complex Variable. By P. Dienes. 
Pp. xii+552. (Oxford: Clarendon Press; Lon¬ 
don : Oxford University Press, 1931.) 30s. net. 

A power series of the form -a H (z - z 0 ) n which con¬ 
verges at more than one point, converges inside a 
circle centre z 0 and coincides with the series obtained 
by applying Taylor’s theorem to the sum-function. 

If another point is taken inside the circle of con¬ 
vergence, the function can be developed in a series 
^ b H (z - Zj)", which also converges inside a circle 
centre z lf the area of which may extend beyond that 
of the original circle of convergence. An analytic 
function is defined by the original series and all 
ossible transformed series obtained in this way. 
inoe the coefficients b n are obtained uniquely from 
the coefficients a n it follows that the whole behaviour 
of the function must be determinate when the 
sequence of coefficients a n is known. The problem 
of Taylor’s series is therefore to deduce from a 
knowledge of the coefficients the behaviour of the 
function. 

The first seven chapters of this book give the 
elementary properties of functions of a complex 
variable, ending with Jordan’s theorem and a 
rigorous proof of Cauchy’s theorem. These chap¬ 
ters are furnished with a variety of exercises. 
Chap. viii. discusses biuniform mapping and the 
theorems of Bloch, Schottky, Landau, and Picard, 
Chap. xi. deals with various means of representing 
a one-valued analytic function by an explicit 
formula. The problem of uniformisation is not 
discussed, as being beyond the scope of an intro¬ 
ductory treatise. Chap. x. considers singularities 
and Chap. xi. overconvergence and gap theorems. 
Chap. xii. on divergent series gives a welcome and 
systematic discussion of generalised limits and 
sums. In Chap. xiii. this theory is applied to the 
Taylor series on its circle of convergence. Chap, 
xiv. discusses the relations between singularities 
and divergence. 

The whole book forms a very useful introduction 
to the theory of functions of a complex variable, 
and the author is to be congratulated on the manner 
in which he has systematised such an immense 
amount of material in a way which is calculated 
to give a proper perspective of the subjeot. The 
printing is good, but the numeration of the para¬ 
graphs is not sufficiently prominent for easy refer¬ 
ence. 

A Manual of Beekeeping: for English-speaking 
Beekeepers . By E. B. Wedmore, Pp. xxiv f 
413 + 8 plates. (London ; Edward Arnold and 
Co., 1932.) 15s.net, 

In 1563, Thomas Hill wrote “ A profitable instruo- + 
tion of the perfite ordering of bees *\ Sinoc that J + 
time the stream of manuals for the use of EugU^+:’ ( 
speaking beekeepers has been continuous, 
present work is intended a*a practical 
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for use in the apiary and is conveniently arranged 
for this purpose. To avoid needless repetition, 
cross-references are freely used, but not in such a 
way as to become exasperating. 

The author has been wise in leaving matters of 
anatomy and physiology to books primarily de¬ 
voted to those subjects. He is at his best when 
giving directions for the carrying out of some opera¬ 
tion of practical beekeeping. His instructions are 
precise and to the point, and much of the informa¬ 
tion given is most conveniently tabulated. * Mani¬ 
pulation ’ is a word beloved by beekeepers, and if a 
tithe of the operations here detailed were carried 
out, beekeeping would cease to be profitable, but 
the author gives us a timely word of warning : 

“ The skilled beekeeper is known by the small number 
and apparent simplicity of the manipulations he em¬ 
ploys (The italics are his own.) Nevertheless, the 
directions for dealing with an emergency when it 
arises are to hand in these pages. The sections 
dealing with biological matters such as the under¬ 
lying principles of swarming and the causes and 
diagnosis of bee diseases are less happy ; while the 
lists of honey plants are necessarily sketchy and 
compiled from other sources. 

The information given is intended to be generally 
applicable, and an attempt has been made to do 
justice to-the conditions and practices of the honey - 
producing regions of Canada, New Zealand, and 
Australia. 

The volume is singularly free from the expression 
of pet theories and prejudices such as mar so many 
books on bees. The figures are good and illustrate 
points in the text. The binding is of a practical 
and durable type, as it will need to be if the book 
is to be used in the way that is intended. 

D. M. 

Borstalians . By J. W. Gordon. Pp. 284. (London: 

Martin Hopkinson, Ltd., 1932.) Is. 6d. net. I 

This is an interesting, useful, and on the whole 
well-written book. It appears at a time when out¬ 
breaks of crime, especially in the United States and 
to a certain extent in England, have made methods 
of prevention even more urgent than methods 
of detection and punishment. Mr. Gordon re¬ 
veals with intimate knowledge and sympathy the 
methods employed now for a good many years at 
the five Borstal institutions in England. It is an 
encouraging picture, and being drawn with a frank 
and critical hand, carries the more conviction. He 
was himself an inmate at the Feltham Borstal and, 
having made good afterwards, largely through the 
interest and generosity of an American friend, was 
able to revisit the scenes of his early training, recall 
his own experiences, and note subsequent changes. 
He also visited the girls’ Borstal at Aylesbury, and 
seems to have marched with the new colony which 
swarmed o ft a year or two back from Feltham to 
Lowdham. This forms one of the most attractive 
episodes in the book. 

Criticising his own criticism, one is inclined to, 
ask whether more might not be done in the way of 
stimulating intellectual interest, encouraging read-, 
ftUg and providing classes and lectures, as well as 
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the excellent work done by sports, games, badges, 
houses, etc. The girls seem to be better looked 
after in this respect. Perhaps women generally 
are less inclined to be frightened by the damning 
appellation of ‘ highbrow a word and an idea that 
are doing a world of mischief. F. S. M. 

Breeding and Care of the Albino Rat for Research 
Purposes . By Milton J. Greenman and F. Louise 
Duhring. Second edition. Pp. 121+6 plates. 
(Philadelphia ; The Wistar Institute of Anatomy 
and Biology, 1931.) 

This book gives a clear and detailed description 
(with diagrams) of the housing, feeding, and 
behaviour of a colony of rats which has been in 
existence at the Wistar Institute for some twenty- 
four years. Thus the various points recommended 
are the result of much experimenting and long 
experience, which make them of real value, though 
some of the arrangements for housing appear to be 
unnecessarily elaborate. In addition, details of 
cages and water vessels, etc., in use and found suit¬ 
able in other laboratories are given. Chapters On 
the parasites and diseases specially likely to attack 
the albino rat are also included. Special stress is 
laid on the advantages of * gentling ’ the rats by 
frequent handling and of giving them opportunities 
for exercise, a point too often overlooked in breed¬ 
ing rats for experimental purposes. The import¬ 
ance, too, is emphasised of making full records of 
growth and fertility of the colony from time to 
time, so that any possible deterioration may be 
rectified. 

The book will be of particular value to research 
workers who are starting a colony of rats, and it 
cannot fail to interest also those workers who may 
have a colony already established. 

Theory of Simple Structures. By Prof. T. C. Shcdd 
and Prof. J. Vawter. Pp. x + 345. (New York : 
John Wiley and Sons, Inc.; London : Chapman 
and Hall, Ltd., 1931.) 22s. 3d. net. 

So many textbooks have been written on the 
subject of structural statics that it must have 
become a somewhat difficult matter to find any 
fresh aspect of presentation. The authors of the 
present work, however, very properly and con¬ 
sistently emphasise the application of fundamental 
principles to all constructional problems, and this 
attitude constitutes the keynote of their treatment. 
They deprecate merely graphical methods, which 
“ have a tendency to leave the student with the 
memory of a method of construction and only a 
vague notion of the principles involved ’ \ Certainly, 
they have produced a very clear and concise ex¬ 
position of the subject, which students should have 
no difficulty in assimilating, while the abundance 
of problems set provides an ample field for testing 
the knowledge acquired. Written by two American 
university professors, the purview of the photo¬ 
graphic illustrations is largely trans-Atlantic, but 
the examples are interesting and helpful, while 
the diagrams generally are very clear and com¬ 
prehensible. B. C. T 
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The Scope and Needs of Medical Research * 

By Sir Walter M. Fletcher, K.B.E., C.B., F.R.S. 


f T^HE phrase ‘ medical research ’ covers an im- 

JL mensely wide field of scientific activity in 
which workers of many different kinds are occupied. 
It is concerned directly and indirectly with the 
welfare of the bodies and minds of human beings, 
and if properly treated it must be a subject of the 
first interest to any human audience. The word 
‘ medical ’ in this relation is likely to mislead. 
Strictly it refers only to the healing of disease, and 
it calls to our minds at once a vision of doctors at 
the bedside and of their drugs or implements. Yet 
as we use it here it has a scope, not only in the 
work of original investigation but also in preparing 
its results for practical application, which is in¬ 
definitely wider than that of the healing profession 
as such. 

I can give an actual definition of the real scope 
of medical research in formal terms. It is a formula 
which has been adopted by His Majesty’s Govern¬ 
ment to define the field of medical research work 
to which an annual Parliamentary grant-in-aid is 
made, and it is in these terms : “ Medical research 
deals with the proper development and the right 
use of the human body in all conditions of activity 
and environment, as well as with its protection 
from disease and accident, and its repair 

Let us take each phrase of the definition in turn. 
The development of the human body : here we 
have to consider both nature and nurture, both 
inheritance and nutrition. Dangerous as it is in 
scientific studies to separate these sharply in our 
minds, as is so often done, each, nevertheless, is 
served by a special scientific* discipline. One is 
served by the science of genetics and the other 
by the science of nutrition. 

The science of genetics is still in its first infancy. 
By an easy effort of imagination we can form 
almost illimitable hopes of betterment in body and 
mind that fuller knowledge in this subject may 
hold out to the human race. Dreams of this are 
so attractive and may be so vivid as to tempt us 
to propose short cuts to make them real. Hasty 
practical proposals made in the name of wliat is 
called ‘ eugenics ’ are put forward. Many of these 
are based on obviously false assumptions, as, for 
example, that particular parts of the community 
are not desirable breeding stock, merely because at 
present they are inadequately fed ; or, again, that 
the qualities which make many men rich are the 
qualities which we should desire to multiply in our 
race. Quite apart from witless social prejudices of 
that kind, the very machinery proposed for attain¬ 
ing the results desired has often no basis at all 
in scientific knowledge. Yet in this field some of 
our highest hopes for man’s future may still reside. 
We have evidence already that the knowledge we 
have gained of the laws and machinery of inheritance 
in the lower animals holds good for man. Small 
beginnings ore being made already by the studies 

• Aridity evening diononroe delivered at th* Royal Institution on 
May A7. 
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of selected pedigrees, the use of probability laws, 
the examination of correlations between characters 
either directly observable or detectable by refined 
methods of blood examination—all these give grow¬ 
ing hopes of our being able to map out the dis¬ 
tribution of factors in the human, chromosomes, 
those minute carriers of inheritance in the parent 
cells. Medical knowledge has a leading part to 
play here, for the most hopeful clues now in sight 
depend upon closer medical study of the inheritance 
of disease and abnormalities in family history. We 
are in practice cut off from the method of experi¬ 
mental mating in the study of human inheritance, 
and must perforce use the methods of medical 
observation and analysis of pedigrees. The work 
in sight is vast and may occupy many genera¬ 
tions. All the more important then that it should 
begin early. There is no short cut to the power 
for human welfare that we may hope some day to 
gain by genetic knowledge. The only road to this 
has to be cleared up hy persistent effort in this 
primary branch of medical research. 

The other side of the study of the development 
of man’s body, that of nurture, lies in the field of 
nutrition, and here there is a very different story. 
This study is concerned in part with the quantita¬ 
tive study of the energy requirements of the body 
and in part with the qualitative values of diet. It 
has only been a branch of exact science for the 
last generation or two. Our knowledge upon the 
qualitative side, even of the very existence of 
the vitamins, so familiar by name now to all, be¬ 
longs only to the last twenty years. Yet from the 
knowledge so far won in this field we have already 
gained practical powers of high value. I will return 
presently to this subject of nutrition to illustrate 
in more detail the value and interest of this part 
of the medical field. 

Pursuing our definition, we now come, after 
dealing with the development of the body, to the 
problems of its right use—and its right use in all 
conditions of activity and environment. Here we 
deal with problems of personal hygiene, of sleep, 
of diet in relation to climate and to bodily activity. 
We have to deal also with an intricate group of 
problems belonging to industrial life. The industrial 
revolution and the introduction of machinery upon 
a great scale brought a host of new problems under 
this head. Individual craftsmen throughout the 
ages have found for themselves their own ways of 
working to the best effect, and of making the com¬ 
promises needed for gaining the best output with 
the least fatigue and damage to health. The intro¬ 
duction of machinery and the gathering of workers 
into large factories came about with far too much 
regard to the welfare of the machinery and the 
magnitude of its output, and with far too little 
regard to the machinery of the bodies of the workers. 
The application of physiological knowledge in this 
field has been lamentably alow in coming. Most of 
the elementary problems of maintaining efficiency 
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in work and of the spells of rest needed for particular 
occupations of many kinds have been studied only 
within the present generation, after almost a century 
of waste, discomfort, and misery. 

The War brought home to us our ignorance 
of this branch of medical study, though no other 
country had greater incentive, both in duty and in 
profit, to lead the way in its development. When 
the safety of our people depended upon the fullest 
output of war material and the maintained efficiency 
of the workers, it was found that we were ignorant, 
as a nation, of some of the most elementary laws 
of industrial health. AVe had to find and apply as 
best wo could the optimum hours of work and the 
best use of rest pauses for different kinds of work, 
ranging from heavy physical labour to light manipu¬ 
lative tasks involving maintained attention to rapid 
machine processes. When the lives of men, or in¬ 
deed of armies, might depend upon the rapid use 
of the spade in trench-warfare, it was found that 
nobody since Adam first used a spade had worked 
out the optimum rest-pauses for the best perform¬ 
ance of a gang of digging men over different periods. 
Medical research had also to find new safeguards 
for men living in submarines below the soa, mining 
far into the earth, or flying to great heights in 
the air. 

During and since the War, a great volume of 
research work has been done under the Industrial 
Health Research Board to clear up these problems 
connected with the right use of the human body. 
They deal with hours of work, heavy or light-, rest 
pauses, shift systems, the problems of monotony in 
repetitive work ; they have dealt with the human 
factor in the causation of accidents, with problems 
of ventilation, of lighting and heating, with all the 
special problems of vocational guidance and selec¬ 
tion, with the study of body movements, posture, 
and physique in particular industrial processes, as 
well as with the special dangers arising from poison¬ 
ous materials in particular trades or occupations. 

We now come to the protection of the body from 
disease, and here we come for the first time to what 
is ordinarily thought of as medical work in its 
narrow sense. This part of the work falls, of course, 
at once under two main divisions. There is the 
work of preventing disease, and there is the work 
of curing or palliating disease when already present. 

We can scarcely think, and have no reason to 
think, of disease as being caused otherwise than 
in one of three ways. There are diseases due to 
abnormalities of structure or chemical behaviour 
whioh are inherited and come from the genetic 
history of the individual. There are other diseases 
whioh are due to faults in the immediate environ¬ 
ment of the body, early or late in its development, 
such as those, for example, known to be the result 
of imperfect nutrition. Lastly, there is a great 
variety of disease due to the direct attack upon 
the body by other forms of life in the shape of 
parasitic enemies. 

We oan aim at preventing inherited disease by 
increasing our knowledge of genetics and by regu¬ 
lating hunjan mating. It will be very long before 
we have knowledge enough to gain much power 
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in this direction, and how far we can use it w^hen 
gained will depend upon our political structure and 
social habits. Already our genetic knowledge is 
enough to allow us to abolish at once one type of 
juvenile idiocy and greatly reduce other mental 
defects by regulation of marriages in the families 
displaying them. 

Many diseases of environment- are under our 
potential control already. Diseases like scurvy, 
beriberi, rickets, pellagra, are duo to deficiencies of 
particular vitamins in the food. No doubt other 
abnormalities of body, including forms of mental 
weakness, will be found to bo due to similar de¬ 
ficiencies, either in childhood or during embryonic 
life, and we know already, though not yet in 
enough detail, that deficiencies in diet diminish the 
resistance of the body to infective disease. 

Lastly, we come to the great welter of disorders 
produced by the actual presence within the body 
of enemy parasites. These may be multicellular 
animals such as parasitic* worms, unicellular forms 
such as the trypanosome of sleeping sickness, or 
the plasmodium of malaria ; they may be bacteria, 
as in the infections of typhoid fever and pneumonia, 
or they may be minute bodies, barely visible 
by ordinary microscopes, which are the so-called 
* viruses ’ causing diseases such as smallpox, measles, 
yellow fever, and so on. You have heard much of 
the great labours that have gone so far in giving 
us control over these enemies of our race, whether 
in tropical climates or at home. The work has 
involved clinical study of the diseases, intensive 
detective work to find out how the parasites are 
conveyed, whether by water, air, or soil, or by the 
intricate participation of insects and other carrying 
hosts. The study of these hosts and of the parasites 
themselves has been the work of zoologists in the 
field and in the laboratory, while the study of 
bacteria is a science by itself, with its specialised 
technical methods. 

It is well known also that the knowledge gained 
here has already given us great powers in the pre¬ 
vention of disease, and an important part of the 
medical profession is devoted to their use in ad¬ 
ministration. I would only note here how random 
seems to be the relation of knowledge to power 
within this complex field. A very little knowledge 
of the infective agent concerned may give almost 
complete powers of prevention. We have the full 
power of preventing smallpox in any given man, 
or of distemper in any given dog, yet know much 
less about the nature of those viruses than about 
that of any other of the groups I have named. In 
malaria, on the other hand, we have a great deal 
of knowledge about the life history of the parasite 
and its mode of conveyance by the mosquito from 
man to man. We have the power of freeing any 
iven community from the disease, but only if we 
ave money enough to break the chain of events 
by getting rid of the mosquito carrier. We had 
this knowledge and this power a generation ago, 
yet there is more malaria in the world now than 
then, and it afflicts with its curse probably a third 
of the whole human race, with a death-rate of two 
million persons every year. What is needed notr 
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is still more intensive research work that wiU allow 
ns a more ingenious attack upon the parasite by 
methods which it may be practicable to use upon 
an immense scale at reasonable cost. 

So much for preventive research. But protection 
from disease involves also its curative or palliative 
treatment; and here we come, for the first time, to 
the work of the medical profession as ordinarily 
understood, whether that of the physician or of the 
surgeon. When disease is beginning or has been 
established, the doctor is concerned to give his help 
in the most effective way to the Bingle individual 
before him. This offers him an intricate set of 
problems which make his work a special branch of 
applied science in which high arts of skill are based 
upon the knowledge available. He cannot act 
effectively until he has found not only the nature 
of the disorder present but also its particular mani¬ 
festations in that individual case. The very fact 
that he must avoid opening the body to look inside 
it has led to the development of intricate devices 
for observing and deducing the actual facts from 
the outside. I need not dwell upon the skill needed 
by the competent physician, nor upon the manipu¬ 
lative wonders now made possible to the surgeon 
by Lister's work : nor, again, need I do more 
than point to the high responsibilities undertaken 
by the physician or surgeon to whom a human life 
is entrusted. At every point their knowledge p.nd 
skill depend upon the results of research work of 
many kinds, and their powers can only advance as 
research work progresses. 

Lastly, there remains to consider, in the definition 
I am following, the protection of the body from 
accident, and its repair. The study of accidents 
has led to much profitable research work, of which 
some of the chief has been done under the Industrial 
Health Research Board. Accidents can be sorted 
out into those due to the unfitness of particular 
workers for given tasks, or to states of mind, or to 


conditions of fatigue and other states of the body, 
or, again, to the absence of proper protective de¬ 
vices and administrative rules. When their causa¬ 
tion is accurately found, preventive work is at once 
rightly guided. 

Under this last head, too, there is the skilled 
work of the surgeon in repairing physical damage 
done to the body. But we can only point to this 
here as completing our rapid survey of the whole 
campaign in the medical field. It is worthy of note 
that in coming to the end of this general story, we 
find ourselves close to the beginning of it again. 
Surgery has brought us near to the study of heredity 
again with which we started. For uncounted cen¬ 
turies the surgeon has repaired so far as possible 
the injuries of man's body in warfare and accident, 
and his chief concern has always been at least to 
prevent death by loss of blood. There is no more 
ancient surgical problem than that of whether a 
healthy man can lend some of his blood to save 
the life of another. Nearly three hundred years 
ago Dr. Lower of Oxford showed to King Charles II. 
and the early Royal Society that one dog's blood 
might be transfused into another dog to replace its 
own. But it has only been in the last twenty years 
that we have learned why it is that, while the blood 
of one man given to a patient who has suffered 
loss by bleeding may be fatal, that of another man 
may have no fll-effects and may restore life—and 
happily that knowledge came in time to save many 
thousands of lives in the War. Careful laboratory 
studies have shown that every human being belongs 
to one of four groups, distinguished by the different 
precipitating powers of their bloods, one against 
another. These subtle blood differences, far more 
subtle than any chemical analysis could detect, are 
of daily importance in surgery. They play a part 
also now in the study of human inheritance with 
which we began this survey. 

(To be continued.) 


Oriental Studies in the 

N the past ten years the United States have I 
made remarkable advances in arohaaological j 
research in both the New World and the Old. In 
America itself the whole range of continental 
civilisation in one form or another from Alaska 
to Peru has been brought under investigation by 
university departments and public or semi-public 
institutions. In particular, the activities of the 
Carnegie Institution of Washington in Central 
America and of the Smithsonian Institution in 
the south-western United States have contributed 
materially to the advancement of archaeological 
science through the intensive studies by means of 
which they are gradually filling in details of the 
chronological sequence in the development of 
culture in these areas. 

In the Old World, both independently and in co¬ 
operation with European scientific bodies, American 

* The Oriental Institute of the University of Chicago: in Com¬ 
memoration of the Dedication of the Oriental Institute Building. 
DM. », 3081. Pp. Iv + ft8. 25 cents. 
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arch ecologists have extended their activities over 
a wide area. The American Schools in France, 
Athens, and Jerusalem and the expedition of the 
University of Pennyelvania, in conjunction with 
the British Museum, at Ur have achieved results 
of signal importance in the investigation of the his¬ 
tory of man and his early civilisation. Leas widely 
known, perhaps, but not of less moment, are the 
operations of the Oriental Institute of the Univer¬ 
sity of Chicago, of which some account is given in a 
recent publication issued in commemoration of the 
opening of new buildings. 

When the Oriental Institute was created by the 
trustees of the University of Chicago and organised 
by Dr, J, H. Breasted in 1919, its aim was to be¬ 
come “ a research laboratory for the investigation 
of the early human career”, and to trace “the 
course of human development from the merely 
physical man disclosed by Hie palaeontologist to the 
rise and advance of civiused societies, the product 
of social and material evolution culminating ill: 
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social idealism ”. It was felt that the proper field 
for its operations could be only the Near East, the 
region around the eastern end of the Mediterranean. 
The formation of the Institute was made possible 
by the generosity, first of John D. Rockefeller, jr., 
and then of a number of other benefactors. Field 
expeditions were sent out and the work of the 
Institute rapidly outgrew the capacity of its first 
headquarters in Haskell Hall. In April 1930, 
ground was broken for a new building, which was 
completed in April 1931. In this tho work of the 
Institute is now installed and completely equipped 
for its threefold activities of work in the field, study 
in the laboratory, and the publication and dis¬ 
semination of results. 

In the field, the Institute now maintains twelve 
expeditions, engaged in collecting original evidence 
relating to tho origin and development of civilisa¬ 
tion. Of these, six are concerned with ancient 
Egypt, two with Iraq, and four are distributed in 
Anatolia, Syria, Palestine, and Persia respectively. 

In Egypt the work of the six expeditions, though 
not all are engaged in actual excavation, is so dis¬ 
tributed as to cover the development of Egyptian 
civilisation from the very earliest times to the 
nineteenth dynasty, or even beyond. The Pre¬ 
historic Survey under Dr. Kenneth S. Sandford of 
Oxford has made a detailed investigation of the 
Nile valley, finding the earliest evidence of man yet 
discovered in the Near East at the bottom of the 
gravels of the former Nile valley, and determining 
the date of the desiccation of North Africa and the 
formation of the Sahara. At Sakkara, the expedi¬ 
tion under Prof. Prentice Duell has launched a 
programme for the complete record in five folio 
volumes of the great treasury of relief paintings 
in the masonry tombs of the cemetery of ancient 
Memphis. After nine years’ work, Dr. Alan Gar¬ 
diner and Dr. A. de Buck have completed the 
copying of the Coffin Texts from Middle King¬ 
dom burials, which are essential for the study of 
the Book of the Dead. These are now being edited 
and will be published in a series of five volumes. 
In association with the Egypt Exploration Society, 
the Institute is saving tho records of the beautiful 
temple of Seti I. at Abydos, “the loveliest works 
of art of the anoient world”. These will also be 
published, mostly in colour, under the editorship 
of Prof. Gardiner, while the work is being carried 
on by Miss Amioe M. Calverley, assisted by Miss 
Broome. Mrs. N. de G. Davies is also engaged in 
copying, in colour, paintings in the tombs of the 
great Theban cemetery. These paintings, together 
with aeries previously painted by Mrs. Davies for 
Dr. Gardiner, are to be published, the first volume 
appearing in 1932. 

At anoient Thebes the Institute has its largest 
undertaking in the Near East, in the Epigraphic 
end Architectural Survey Expedition. The work 
6f this expedition was begun in 1924-25, and with 
if is now combined the headquarter work" of the 
Institute, for which a new building, in California- 
Spanish style, has recently been erected at Luxor. 
;JFpr seven years this expedition has been at work 
colossal temple of Medinet Habu and 


associated structures under Prof. Uvo Holscher, 
These excavations have revealed the surprising fact 
that the largest halls of the palaoe of Rameses III. 
had vaulted ceilings and were not flat-roofed as were 
the temples. 

In Western Asia, as in Egypt, the work of the 
Institute has been planned on lines which are at 
once comprehensive and at the same time admit of 
expansion without danger of overlap and waste of 
effort. Two expeditions are working in the “ High¬ 
land Zone ” under the general direction of Dr. H. 
Frankfort. Four mounds are included in the 
concession which the Institute holds from the 
Government of Iraq. Of these mounds, Tell Asmar 
(Ashnunnak) is the most important. Here ex¬ 
tensive headquarters have been erected. A large 
palace of Sumerian age has been discovered, of 
which the excavation is to be completed in the 
current year; while on another mound at Khafaji, 
about ten miles away, a large fortified enclosure 
with temples and dwellings has been uncovered. 
South of the “ Highland Zone ”, where the cities 
and palaces of the Assyrians are important sources 
for evidence of a composite culture which draws its 
material from both north and south, the Institute is 
excavating the palace of Sargon II. at Khorsabad. 
Here Dr. Edward Chiera is following excavations 
begun by the French more than eighty years ago. 
Many valuable relief-sculptures have been dis¬ 
covered, including a huge winged bull, partly in the 
round, which, on the allocation of the Iraq Govern¬ 
ment, has been brought to Chicago. 

In Anatolia, excavations on the Hittite city 
mound of Alishar in 1930 and 1931 have added this 
as the third of the sites on which clay tablets of 
Hittite cuneiform have been found. This expedi¬ 
tion has done pioneer work in plotting the archeo¬ 
logical levels, with the result that the careful listing 
and sequence identification of types makes avail¬ 
able for the first time a history of tho pottery in 
Hittite territory. A discovery of which the precise 
significance is as yet difficult to forecast is the 
apparent survival to-day of ancient Hittite speech 
in a small isolated village of Anatolia. It has been 
recorded by Dr. J. M6sz4ros, of the Angora Museum, 
and is to be published by the Institute. 

In Syria, exploration has identified an anoient 
mound as the city of Calneh, to which reference is 
made by the prophets Amos and Isaiah as one of 
the Assyrians’ greatest enemies in the west. A 
concession for the excavation of this site and a 
neighbouring mound has just been granted by the 
French authorities under their mandate. Head¬ 
quarters are being erected and work will be begun 
on the two mounds simultaneously. The Pales¬ 
tinian expedition is occupied in the investigation of 
th^s city of Megiddo, one of the most important of 
strategic points in the history of the country. The 
Institute has recently acquired control of the whole 
site, an area of more than thirteen aores, and is now 
stripping off systematically stratum after stratum 
of the deposits. Up to the present, the expedition 
has descended to the stratum of the Hebrew kings. 
The finds included the stables in which Solomon 
kept the blooded horses imported from Egypt for 
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^flalo to the Hittites. An interesting innovation 
in the work on this site is the employment in 
air photography of a small captive balloon which 
carries a camera operated from the ground. Its 
use is fully described for the first time by Mr. 
P. L. Guy in Antiquity , June 1932. 

A concession from the Persian Cabinet to explore 
and restore the palace of Persepolis has been in¬ 
operative until recently owing to lack of funds ; 
but a generous anonymous donation has now made 
it possible to begin work. Dr. E. Herzfcld, of the 
University of Berlin, has been placed in charge of 
the excavation. As a preliminary, and in order 
to provide accommodation for the expedition, six 
chambers in the palace have been cleared. Those 
chambers have afforded some interesting material, 


which inter alia indicates that they had once been 
part of the quarters of the harem of Darius. 

Of the activities of the Institute in researoh and 
publication in Chicago, no more can be said here 
than that they keep fully abreast of the strenuous 
work of the expeditions in the field in dealing with 
the original material, and at the same time foster 
inquiry on other and cognate lines. Throughout 
its activities the characteristic feature of the work 
of the Institute is the breadth of vision with which 
its operations have been planned, combined with a 
singleness of direction towards the aim which was 
marked out for the Institute at its inception. It is 
scarcely necessary to indicate to what an extent in 
this, as in other matters, the Institute is indebted to 
its director, Dr. J. H. Breasted. 


Obituary 


M. Santos-Dumont 

^IIHE death at Sao Paulo, Brazil, on July 23, of 

M. Alberto Santos-Dumont, at the age of fifty- 
nine years, removes another of the few remaining 
pioneers through whose efforts mechanical flight 
was achieved. Santos-Dumont was the first in 
Europe to make a public flight in a heavier-than- 
air machine, while his numerous experiments with 
dirigible balloons stimulated the progress of airship 
construction. His enthusiasm and intrepidity led 
him into many adventures, and his flights with small 
airships in the neighbourhood of Paris some thirty 
years ago made his name famous throughout the 
world. 

Santos-Dumont was born on a large coffee estate 
at Sao Paulo on July 20, 1873, and it was during a 
visit of his family to France in 1892 that he began 
his work on dirigible balloons. By 1898 he was in 
possession of his first airship, and during the next 
few years he constructed about a dozen of various 
sizes, driven by internal combustion engines. With 
one of these, on Oct. 19, 1901, he made a flight from 
St. Cloud around the Eiffel Tower and back, in 
29$ minutes, and thus secured the prize of 125,000 
francs offered by M. Deutsch de la Meurthe. To 
commemorate the event, the Brazilian Govern¬ 
ment struck a special medal. The airship in which 
the feat was accomplished was of 22,000 cub. ft. 
capacity, and was driven by a 12 h.p. engine. 
During his experiments Santos-Dumont had many 
narrow escapes, and on one occasion had to be 
rescued from the roof of the Trocadero by firemen. 
His airships were all of the non-rigid type. 

From the airship Santos-Dumont next turned to 
the aeroplane, then engaging the attention of the 
Voisins, Ferber, Archdeacon, BhSriot, and others in 
France. Though familiar with the gliding experi¬ 
ments of Octave Ohanute, little was yet known by 
workers in Europe of the aeroplane of the Wright 
brothers and of their historicflightsin December 1903 
at Kitty Hawk, South Carolina. By the beginning 
of 1906, however, Santos-Dumont had constructed 
a biplane with wings of bOx-kite form, and with 
this machine, on Aug. 22 that year, made the 
first public flight on record in the Old World. 
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The same year he made other short flights. The 
machine was called The Bird of Prey . “ Its main 

double-decker planes ”, wrote Miss Gertrude Bacon, 
“ were tilted up at a considerable angle. There 
was no tail, but in front a big box-kite elevator; 
so that the thing appeared to fly tail foremost, or 
as someone said, like a duck with its neck out¬ 
stretched. On a light, open framework in the 
midst, mounted on bicycle wheels, was the 50 
horse-power Antoinette motor, driving the pro¬ 
peller at the back, and the sort of wicker waste- 
paper basket in which the aviator stood.” 

According to the Times , M. Santos-Dumont will 
be buried in the family vault at Sao Paulo, over 
which a monument will be erected identical with 
that set up some years ago at St. Cloud to mark his 
historic flight of 1901. 


Prof. A. Humboldt Sexton 

Prof. A. Humboldt Sexton died on June 21, 
at Jersey, at the age of seventy-eight years, after a 
long illness. He was the eldest son of Dr. George 
Sexton, who was well known in his time as a lec¬ 
turer on spiritualism and later as a Christian apolo¬ 
gist, and lie was educated at private schools and 
the Royal School of Mines. He obtained a Royal 
Exhibition tenable at the Royal College of Science, 
Ireland, in 1871. In 1873 he became assayer to 
the Mining Company of Ireland, and in the follow¬ 
ing year was appointed chemist to the Broughton 
Copper Works, 

Appointed science master to the Wedgwood 
Institute, Buralem, in 1881, in the following year 
Sexton became lecturer in chemistry and metallurgy 
at the Manchester Technical School. Two years 
later he was appointed professor of metallurgy 
at the Glasgow and West of Scotland Technical , 
College, a position which he held until his retirement 
in 1909 with the title of emeritus professor. 

Prof. Sexton was a past-president of the West 
of Scotland Iron and Steel Institute, and his 
numerous books on chemistry, metallurgy, and .. 
refractories were well known and much used in \ 
schools and colleges, He also published many 
papers in technical and scientific publications. 
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Upon his retirement, Prof. Sexton became 
Minister of the New Church at Jersey, and after¬ 
wards held a similar appointment at Liverpool and 
Northampton. He gave up the latter post in 1923 
and returned to Jersey. 

Prof. W. W, Keen 

Prof. William Williams Keen, who died on 
June 7 at the age of ninety-five years, gained his 
reputation as a surgeon during the American Civil 
War, and for a period of more than fifty years 
thereafter was recognised as the most outstanding 
figure in American surgery. He was a contem¬ 
porary of Oliver Wendell Holmes, and like him had 
uncommon gifts of personality and scholarship. 
His textbook on surgery enjoyed a world-wide 
reputation for many years, and made his name 
known far beyond the University of Pennsylvania, 
in which he taught, and the city of Philadelphia, 
in which he practised. 

Dr. Keen was one of the first to adopt and apply 
to surgery the principles and practice of Listerism. 
He was a scientific surgeon in so far as it is yet 
possible for a surgeon to be guided by scientific 
principles, and although the author of innumerable 
contributions to surgical literature, all of which 
added something to the subject dealt with, yet it 
was his personality and general proficiency rather 
than his originality in any particular field which 
gave him the high place he enjoyed for so many 
years. 

Dr. Keen recognised that surgery depended for 
its advance on the growth of the basal subjects of 
medical education, particularly of experimental 
physiology, and never wearied in his defence of 
vivisection and of temperance. Like the late 
Sir William Osier, he was a bond between the 
medical professions of the United States and of 
Great Britain. 


We regret to announce that Miss Adelaide Ames, 
research assistant in the Harvard Observatory, was 
drowned in a canoe accident in Squam Lake, New 
Hampshire, June 26, at the age of thirty-one years. 
Her scientific work, thus suddenly ended, had 
already gained for her a wide recognition. She 
was a member of the Commission on Clusters and 
Nebulae of the International Astronomical Union. 
For several years Miss Ames had carried on investi-^ 
gations in the field of extra-galactic nebulae, her 
principal publications dealing with the Coma-Virgo 
cloud of galaxies. Her most important work was 
in connexion with a photometric survey of all 
extra-galactic objects to the thirteenth magnitude 
—a census of the inner parts of the metagalaxy to 
a distance of five to ten million light-years. This 
survey was completed in June and will be published 
during the next month in collaboration with Dr. H. 
Shapley. 

We regret to announce the following deaths: 

Dr. Geo. K. Burgess, director of the U.S. 
National Bureau of Standards, and treasurer since 
1924 of the National Academy of Sciences, on 
July 2, aged fifty-eight years. 

Prof. Matthew Hay, emeritus professor of 
forensic medicine in the University of Aberdeen, 
formerly medical officer of health for the city, on 
July 30, aged seventy-six years. 

Prof. John R. 1<\ Sebelien, formerly professor of 
chemistry in the Agricultural College, Aas, Norway, 
known for his contributions to the chemistry of 
milk and dairy feeding and artificial manures, aged 
seventy-four years. 

Sir William Willcocks, K.C.M.G., the distin¬ 
guished irrigation engineer whose name is associ¬ 
ated with the Assuan dam and the Assiut barrage 
in Egypt and with irrigation work in Mesopotamia, 
on July 28, aged eighty years. 


New* and Views 


Dr. P. A. M. Dirac 

Dr. P. A, M. Dirac, of St. John’s College, Cam¬ 
bridge, has been appointed to succeed Sir Joseph 
Larmor when he vacates the Lucasian chair of mathe¬ 
matics at Cambridge on Sept. 30 next. Dr. Dirac has 
been one of the most notable of the group of young 
physicists (mostly within a year or two the same age) 
who have, during the past seven years, created 
quantum mechanics. After graduating at the Uni¬ 
versity of Bristol both in engineering and in mathe¬ 
matics, he entered the University of Cambridge as a 
research student in the Faculty of Mathematics, and 
may perhaps not unreasonably be accounted fortunate 
in his time, for he was in the middle of his course for 
a research degree when the ferment of dissatisfaction 
. With the limitations of the older quantum theory was 
at its height, and the great blaze of theoretical advance 
was set alight by Heisenberg’s first paper of the 
autumn of 1925. Dr. Dirac was one of the first to see 
clearly how the new ideas were to be extended and 
formalised, and his own researches have played a great 
part in both these processes, especially in formalisation, 
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His unpublished degree thesis was probably the first 
such attempt to present in any detail in a consistent 
and logical way the revolutionary new theory. Later 
ho published a much expanded and revised form of 
this attempt in his well-known book on quantum 
mechanics. His most strikingly original and successful 
contribution to the whole theory is his relativistic 
theory of the electron, a contribution in which his 
great mastery of and instinct for form haw guided him 
at once to tho correct generalisation. Dr. Dirao will 
succeed to the Lucasian chair when lie is just over 
thirty years of age, with the acclaimed consent and 
good wishes of all his colleagues in mathematical 
physics in Great Britain. His University may look 
forward to another long and distinguished tenure of a 
chair to which long and distinguished tenures are by 
no means unfamiliar. 

New Skull from South Africa 
Prof, Dubois’ comment on the skull recently dis¬ 
covered at Ngandong, Java, and its relationship to 
Rhodesian man, which appeared in Nature for July 
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p. 20, enhances the interest with which anthropologists 
will await further particulars of the human skull which, 
it is announced, Prof. T. F, Dreyor, of Grey University 
College, Bloemfontein, has discovered at Florsbad hot 
springs. According to a message in the Times for 
July 27, Prof. Dreyer has found parts of a human 
skull and a tooth, associated with stone implements 
‘of a primitive type and the remains of extinct fauna 
pn this site, which lies twenty-five miles north of 
Bloemfontein. The lower jaw is missing, but, it is 
said, most of the facial bones are present. The 
character # of the skull cannot bo determined with 
certainty until the base has been found ; but Prof. 
Dreyer is reported to be of the opinion that it is 
that of either Neanderthal man or Rhodesian man. 
According to the measurement of the skull “ over the 
©yes ”, it would hold a place intermediate between the 
two, the figure given being 130 mm., as against the 
maximum in Neanderthal man of 125 mm. and 139 mm. 
in Rhodesian man. These figures, slender evidence as 
they are, are certainly suggestive of the possible sig¬ 
nificance of the new find in relation to the affinities 
of early types of man in South Africa. Should it 
appear eventually that the skull is a second specimen 
of Rhodesian man, its association with stone imple¬ 
ments and extinct fauna should provide the much 
desired evidenoe indicating the geological age and the 
culture of that remarkable type of primitive man. 

Exhibition of British Archaeology 

An exhibition illustrative of recent field - work 
in British archaeology was arranged at the London 
Museum in connexion with the International Congress 
of Prehistoric and Protohistoric Sciences which met 
in London on Aug. 1-6. Its primary object was to 
afford visitors from abroad some idea of the range anti 
value of the material which archicological investiga¬ 
tion in Great Britain is adding to the study of pre¬ 
historic and early historic times ; but it was also 
intended to interest and inform other visitors to 
the Museum whose acquaintance with archesological 
studies might not be sufficiently intimate to keep 
them abreast with the activities of our research 
workers in the various provinces of the subject. The 
exhibits ranged from the pro-palaoolithic discoveries 
of Mr. Reid Moir in East Anglia to the objects of late 
Saxon and Viking times from districts so far removed 
from one another os Durham and Dorset. The choice 
of sites illustrated was. discriminating and the number 
of objects shown kept as low as possible, consistently 
with the aim of making the exhibition representative. 
It is, therefore, difficult.to single out any one or two 
exhibits as especially worthy of note. Colchester and 
Verulamium naturally figured prominently, as also 
did Mr. A. Keillor’s exhibit from the Windmill Hill 
site. No doubt many visitors were glad to avail 
themselves of Mr. Keillor's offer of admission to view 
the complete collection of finds shown at Charles Street, 
Berkeley Square. The interest of the exhibition was 
much enhanced by the magnificent series of photo¬ 
graphs from the air of various classes of site which 
was lent by the Ordnance Survey and described in 
an admirable catalogue. An excellent descriptive 
Catalogue was also prepared for the arohaologioal 

Ho. 3275, Vol. 130] 


exhibits. Probably it will be a long time before so 
completely representative ft collection* drawn from 
widely distributed places of permanent exhibition, 
will be gathered together again. 

Methods in Anthropometry 

For a considerable period it has been apparent that 
the time was ripe for a measure of revision of the 
methods of anthropometry, although caution was 
enjoined by a not unnatural reluctance to take any 
steps which might lessen the value, for comparative 
purposes, of thousands of measurements taken by 
generations of anthropologists in the field and labora¬ 
tory. The feeling of dissatisfaction with existing 
methods, however, both among British and Con¬ 
tinental anthropologists, was sufficiently strong to 
warrant discussion ; but it cannot be said that any¬ 
thing practical had emerged until recently, when 
certain suggestions were put forward jointly by Miss * 
M. L. Tildesley, Dr. E. G. Morant, and Dr. L. H. 
Dudley Buxton as a report to the council of the 
Royal Anthropological Institute. Briefly, these sug¬ 
gestions are that for the moment there should be 
an agreed abbreviated technique of observations in 
anthropometry, confined to the racial characters of 
adults of both sexes ; and that this Bhould be deter¬ 
mined and elaborated as required by an international 
committee. But it is put forward as a first step that 
a technique should be formulated for Great Britain 
and Ireland ; and at the same time representative - 
bodies in other countries should be invited to do the 
same for their areas, with the view of international 
discussion later. The proposal, with further sug¬ 
gestions os to detail, will be found in Man for July. 
While this courageous attempt to deal with a difficult 
situation soaroely calls for comment at the present 
stage, it may be pointed out that without an assurance 
of external support the proposal risks a great deal of 
wasted effort. British anthropologists cannot work 
in isolation, however considerable the proportion of 
their output in the world of anthropometric science 
may be. 

Changes In Scientific Outlook 
Sib OLrvEB Lodge on March 17 gave the oration 
at the thirty-sixth Foundation Week at University 
College, London. It was well received at its delivery, 
and is well worth reading in its published form 
(University of London Press, Is. net). Sir Oliver is 
now so generally accepted as the best exponent of 
a tolerant, humane, and comprehensive way of re¬ 
garding science that when he speaks, as he did, on 
“ Changes in Scientific Outlook ”, he might expect 
an attentive audience. The address was eloquent* 
impressive, and highly stimulating to thought, but 
it scarcely covered the matter which the title would 
lead one to expect. There is little or nothing in it 
of the latest developments in science* the extension 
of specialisation, the connexions of astrophysics with > 
laboratory work* the exploration of the border-line 
problems between animate and inanimate, Sir Olivet ? ? 
practically confined himself to the one issue l!; 

in his view outweighs in ultimate importance all tbe/V? 
others, and the address might well be called A };^ 
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for the Spiritual in the Realm of Science *\ The 
spiritual in this case is not to be identified with 
the ( spiritual 1 which Sir Oliver has so closely and 
patiently pursued in the purely human sphere. He 
has, as always, a word on this topic, and pleads for 
the open mind, a plea which every fair-minded person 
will be willing to support. But he goes on to speak— 
and it is the burden of his speech-—of the need of 
admitting a spiritual explanation of the phenomena 
of the world as a whole. 

Spiritual Elements in Science 

Sir Oliver is arguing throughout with those who 
maintain the strictly scientific or agnostic attitude, 
and in doing so he postulates what he calls “ spiritual 
elements ” or a “ spiritual influence *\ which at the 
end of his discourse he weaves into “ the one Reality 
which gives meaning to the existence of the whole 
material world , . . and illuminates the whole uni¬ 
verse with Immortal Love ”, It is a fine passage, 
which takes us back to the triumphant finale of 
Dante's “ Paradiso M —but one is bound to recognise 
that it is a supreme act of faith, an apotheosis of the 
Unknown rather than any extension of the scientific 
outlook. Science, qua science, will agree with Sir 
Oliver that the mere fact of the human mind attaining 
the power of prediction—forming, that is, scientific 
laws—proves that the universe, as presented to us, 
acts in an orderly or rational way. It will also agree 
with him that the progress of the human mind ex¬ 
hibits the development of truth, beauty, and love. 
But when he proceeds to evoke and apply these con¬ 
ceptions—as he frankly does—at any point in the 
story of evolution where scientific knowledge fails, 
one sees a danger and remembers the famous Hippo¬ 
cratic diagnosis of the sacred disease the 4 sacred 
disease * was that of which men had not yet dis¬ 
covered the natural cause. Our religion should inspire 
and encourage, but, above all, it must not relieve us 
of the primary duty of following the truth into its 
most remote retreat. 


World Agricultural Policy 


The general assembly of the International Com¬ 
mission of Agriculture, which met at Lausanne on July 
21*22, was attended by delegates from sixteen countries 
and thirty-five national agricultural organisations, and 
a statement has been issued on world agricultural 
policy. It was emphasised that the world agri¬ 
cultural crisis is due to the fact that production and 
the increased means of scouring production have 
outstripped both present consumption possibilities 
and population increases, while purchasing power lias 
meanwhile declined. The Commission therefore con¬ 


siders that a judicious organisation of production 
and exchange will constitute one of the most effective 
means for fighting the agricultural crisis and establish¬ 
ing the prosperity of nations on a new basis. The 
fust step would be to substitute orderly marketing, 
through the agency of associated bodies or by means 
of systematic State-controlled quota import arrange - 
meats, for the present unregulated offers of large 
bt commodities on world markets. SimuL 
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taneously, all means of stimulating consumption 
general will have to be considered. Efforts will have 
to be made to improve and regularise quality and to 
cheapen retail sale. An appropriate wages policy 
will have to be adopted which, while allowing of a 
, decrease in the number of the unemployed, will take 
account of national purchasing power. The question 
of new markets should also be studied, and, for the 
time being, also that of the export of existing sur¬ 
pluses to countries where the populations are suffering 
from underfeeding or famine. Further, an increased 
consumption of products of animal origin would 
absorb a larger portion of the surplus of vegetable 
products, which would bo transformed into milk and 
meat. Finally, building should bo encouraged by 
all suitable means. The International Commission 
of Agriculture recommends agriculturists to support 
the work of international collaboration, to associate 
themselves with efforts which aim at the maintenance 
of peace, at guaranteeing the security of property, 
and at drawing closer the bond which unites economic 
groups and nations in a common interest. 

International Scientific Centres in Paris 

La Maison du Savant, which is to be built in Paris, 
will be a well-appointed meeting-place for French and 
foreign men of science, if the present plans come tb 
fruition. Lecture rooms, restaurant, winter-garden, 
and other amenities will be at the disposal of members 
and visitors. In addition, it will possess an extensive 
office of information which will study projects for 
the erection of up-to-date laboratories and research 
institutions, and organise congresses, exhibitions, 
conferences, and all publicity necessary to attain the 
organisation’s aims. An illustrated periodical will 
also be published eventually, to inform the public 
of the general progress of science. Other activities 
include a benevolent fund and the provision of scholar¬ 
ships. The Maison du Savant is under the patronage 
of M. Lebrun, President of the French Republic; 
it has received government support, and its honor¬ 
ary committee consists of a distinguished group of 
academicians, including MM. le Chatelier, Charcot, le 
duo do Broglie, Richet, etc. Its founder and president 
is M. Georges Lecuyer, president of the International 
Union of Decorative Arts, and its active director is 
M. Jean de Chappedelaine. The organisation hopes 
to raise fifty million francs in the near future for its 
extensive programme. Through the official support 
of the Chamber of Deputies and the Municipality of 
Paris, a beginning has been made with convenient 
office rooms at 5 Avenue do l'Op6ra, Paris. 

“La Maison Internationale d© la Science” is a 
project put forward on the occasion of the Colonial 
Exhibition of last year, during an international con¬ 
gress'of men of science and research workers, for the 
furtherance of their interests. Its temporary head- * 
quarters are at the Institut Moray, Avenue Gordon- 
Bennett, Paris. It has not been very active, owing to 
the absence of its director, M. P&issior, on a govern¬ 
ment mission to the island of Reunion ; in all proba¬ 
bility it will join forces with the Maison du Savant, 

" Le Foyer International Universitaire ” is a centre 
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planned by the University of Paris. It was to be 
housed in part of the h6tel do la Rochefoucauld 
d’Estissac; this, however, has been bought by the 
“ Maison de la Chimie *’ (see Nature, June 11, p. 
865) for three million francs, which will bo used by 
the “ Foyer International Universitaire ” to acquire 
another building in rue de la Four (the former 
iScole de BouffCmont). “Le Cercle Universitaire In¬ 
ternational ” is a club projected by the Associations of 
University Students to receive visiting colleagues and 
university men and to organise mootings and lectures 
that will promote international friendship. Its presi¬ 
dent is M, Paul .Langevin, and its temporary address 
is at the Mus6o Pedagogique, 41 rue Gay-Lussac, 
Paris. 

Institut International de Documentation 

The eleventh Conference of the Institut Interna¬ 
tional de Documentation (formerly de Bibliographic) 
will be held this year at Frankfort-on-Main on Aug. 30- 
Sopt. 3. The Conference is open to all persons in¬ 
terested in the various aspects of documentation, that 
is, the collection, arrangement, filing, and indexing of 
graphic records. As in previous years, an attractive 
programme of papers has been arranged for presenta¬ 
tion and discussion during the mornings, whilst the 
afternoons and evenings will be devoted to visits of 
inspection and recreation. The latter include visits 
to Darmstadt and Mainz, where State and municipal 
libraries will be inspected. The Conference fee of 
12 R.M. includes all excursions. A special exhibi¬ 
tion of technical appliances for library purposes 
(Adrorna machines, photocopying apparatus, duplicat¬ 
ing machines, metal furniture, etc.) has boon organised 
in a room of the Conference building during the 
meeting. The programme of papers to be presented 
is not yet available, but copies of all papers will be 
distributed to members of the Conference prior to the 
opening session. Full particulars regarding hotels and 
accommodation and further details of the Conference 
inay be obtained from the organising secretary. Dr. 
Schiirmeyer, Diroktor der Bibliothek fur Kunst und 
Technik, Frankfurt am Main, or from the Secretary, 
British Society for International Bibliography, Science 
Library, South Kensington, S.W.7. 

Sotheran’* “ Bibliotheca Chemico-Mathematica ” 

Messrs, Sotheran, Ltd., have issued a first supple¬ 
ment to their “ Bibliotheca Chemico-Mathomatica ” 
which was published in two volumes in 1921, and have 
again laid all students of science and technology under 
a debt of gratitude. The work protends to be no 
more than a bookseller’s catalogue, and does not* 
therefore, aim at completeness, but in fact it contains 
a most representative list of works, to the number of 
more than seven thousand items, of old writers in all 
branches of science, and a number of standard modem 
-works. It is rendered of permanent reference value 
by the fact that the title-pages in the majority of 
cases are transcribed in full, and by the unusual wealth 
and scope of the notes that accompany most of the 
entries. One of the most interesting items (presum¬ 
ably to be sold as a whole) is a collection of more than 
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eight hundred books from Newton’s library, including 
copies of the first and second editions of the 41 Prin* 
cipia ” with corrections, cancellations, and additions 
in Newton’s handwriting—many of which were not 
incorporated in the later editions and would thus be 
of the utmost interest as showing the progress of 
Nowton’s thought—an annotated copy of Euclid, and 
many other works with Newton’s autograph. 

The eataloguo also includes a few books that be¬ 
longed to Faraday and wore bound and annotated by 
him, original copies of the first edition of Galileo’s 
u Dialogo ”, a complete sot of the Paris Academy’s 
” Description dcs arts ct metiers ”, with all its supple¬ 
ments, which is very rarely seen in the sale room—or 
the library—in its complete form, and, especially 
noteworthy, a copy of William Gilbert’s “ De Mag¬ 
neto ”, 1600, inscribed in what appears undoubtedly 
to bo the autograph of the author, of which no other 
universally accepted example is known. The annota¬ 
tions are trustworthy and of great interest, and 
will save a great deal of searching through scattered 
authorities, the latest of whom appear to have been 
consulted. 11 is good to see that the title 4 Honourable ’ 
is no longer given to Henry Cavendish, and it is to 
be hoped that Messrs. Sotheran’s correction will finally 
destroy this persistent delusion. Prices appear to 
have risen since the date of the original catalogues, but 
remain moderate. Booksellers’ catalogues are usually 
looked through rapidly for desired acquisitions, and 
if kopt at all, are cut up for tiling purposes, but the 
present volume is a bibliographical tool of value and 
should take its place boside its predecessors on the 
library shelf. It and the volumes still to come form 
a worthy memorial to the late H. C. Sotheran, to 
whom the volume is dedicated, 

A New Periodical on Acoustics 

The rapid development of acoustics since the pro¬ 
duction of the thermionic valve is accompanied by 
so large an increase in the bulk of research papers 
that for some time the Acoustical Society of America 
has been publishing its own Journal devoted to 
the subject. A French journal, Revue d'Acvustique, 
is now to bo published bi-monthly under the direc¬ 
tion of a committee of well-known authorities. The 
first number, dated March 1932, wisely opens with 
a vocabulary, founded on that of the Committee on 
Acoustical Standardisation (J. Acoustical Soc , of 
Am.y 2, No. 3), of acoustical terms with definitions 
and English equivalents, and authors are asked to 
indicate when they use a term with a different 
meaning. In addition to papers, abstracts longer 
than those usually available in Science Abstract9 
and a bibliography of papers and books published 
since 1925 are given. This latter section is classified 
under physiological acoustics, acoustic measurements, 
propagation, sound sources, sound receivers, music, 
mechanical music, noise and architectural acoustics, 
and books and general articles. The titles are given 
in French, with some inconsistencies of translation* 
Although a journal of acoustics will Naturally be used 
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most by those interested in applied acoustics, several 
important general works published sine© 1925 might 
with advantage be included in the bibliography. The 
six books given are scarcely representative, sources 
in English being represented solely by the Physical 
Society’s discussion on audition. A list of more than 
two hundred periodicals which are to bo searched 
for the bibliography is given as a supplement. The 
address of publication is Les Presses Universitaires de 
France, 47 Boulevard Saint-Midie], Paris Go, 

Vocational Tests for School Children 

The City of Birmingham Education Committee has 
published the results of an investigation by E. Patricia 
Allen and Percival Smith into the value of vocational 
tests as aids to choice of employment (Treasurer’s 
Department, Council House, Birmingham. J*. net). 
Every child leaving school iri Birmingham is carefully 
advised as to his future occupation, but it was felt 
that vocational tests might give the employment 
conferences more adequate data on which to base 
their suggestions. For the purpose of this experiment, 
the children leaving three schools were divided into 
two groups : one group was treated in the usual way, 
while the other was examined by special tests for 
manual, mechanical, and clerical ability, dress-making, 
and intelligence, and studies were added of social, 
medical, and temperamental conditions. The advice 
given was then based on the* results. When the chil¬ 
dren had obtained work, thorn would be four cate¬ 
gories, namely, the tested children who did and did 
not follow the advice, and the controls who did and 
did not. Evidence as to the progress of theso groups 
in their industrial careers was then compiled over a 
period of two years. Although the report makes no 
extravagant claims, yet the general tendency was for 
the tested children, who were placed in accordance 
with the advice given, to bo more satisfactorily placed 
than those in the other three categories- The writers 
report that a surprisingly large number of the parents 
had no ideas for their children, nor did the children 
as a rule know what they would like to do. The 
report is excellent, sufficient details being given, with 
the exception of the testing for temperament, to 
enable other workers to follow this up and use it for 
comparison. The results are in agreement with the 
previous London research. 

Tung Oil in the United States 

The establishment of the tung oil industry in the 
United States has been so successful during tho last 
few years that a move is now being made to expand 
it on such a scale that America will cease to be de¬ 
pendent on China for even small quantities of this 
commodity. Dr. H. A. Gardner has recently described 
the position in a paper before the American Chemical 
Society (Science Service, Washington). Tung oil 
is essentially an oriental product, used through the 
ages by the Chinese for making native lacquer and ink. 
It is manufactured from the seeds of a deciduous tree, 
AhwrUes, native to China, on muoh the same principle 
as peanut oil is produced by milling from peanuts 
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I in that country. Seeds were first introduced ninto 
America through the agency of the U.S. Department 
of Agriculture in 1906, and planted at the Govern¬ 
ment Experimental Station then at Chico, California. 
Extensive plantings, however, were not made until 
some eight years ago in the southern States, which 
were so successful that already 25,000 acres of land 
have been given over to the industry. The American 
Paint and Varnish Association is partictilarly con¬ 
cerned with this venture, as the oil is a valuable 
ingredient of varnishes and varnish paints. Apart 
from those uses, the American industries have ex¬ 
tended considerably the application of tung oil, and 
it is now employed in the manufacture of insulating 
compounds, brake linings, linoleum, waterproofing 
fabrics, as a binder for wall board and plastic synthetic 
lumber, primers, synthetic resins, battery jar com¬ 
pounds, aeroplane tubing fillers, and so on. 

American Institute of Physics 

For several years, a movement has been on foot in 
the United States to bring about co-operation between 
the several American societies devoted to physics and 
its more immediate branches. This has recently had 
its culmination in the formation of the American 
Institute of Physics, comprising the American Physical 
Society, the Optical Society of America, the Acoustical 
Society of America, the Society of Rheology, and the 
American Association of Physics Teachers. The pur¬ 
poses of tho Institute are subject, of course, to natural 
development in accordance with the future needs of 
its founder societies. For the present, its principal 
activity is the publication of journals. The societies 
are delegating to the Institute the responsibility for 
publishing the journals which they have in the past 
sponsored themselves. The reason for this course of 
action is the promotion of economy and efficiency. 
The list of the journals includes the Physical Review, 
Physics , Reviews of Modern Physics , Journal of the 
Optical Society of America , the Review of Scientific 
Instruments , Journal of the Acoustical Society of 
America , and Journal of Rheology. The scientific 
editing of the journals remains the duty of the societies, 
while all the details in the handling of proofs, sub¬ 
scription records, book-keeping, anti the like are under¬ 
taken by the Institute. Two important other functions 
have been assigned to the Institute, namely, the 
further co-operation with societies and agencies out¬ 
side the founding group, and the extension of an 
information service to the Press. The central office 
of the American Institute of Physics is at 11 East 38th 
Street, New York City. 

Manufacture of Insulators 

The Vista is a periodical published by the British 
Porcelain Co., Ltd., London, S.W.l, and deals mainly 
with subjects of interest to the electric power industry. 
In the May number it concludes a series of articles 
on insulator manufacture. Each piece of olcctrlcal 
porcelain is carefully inspected by factory inspectors 
immediately after removal from the kiln, and all 
pieces failing to pass this inspection are destroyed. 
To find tho porosity, fragments of the porcelain are 
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placed in fuchsine dye and subjected to a pressure of 
two thousand pounds per Bquare inch for twenty-four 
hours. They are then removed, carefully dried, and 
broken to find out whether there is 1 penetration * or 
not. If any is noticed, the representative batch of 
insulators is destroyed. Tho thermal test consists in 
immersing the porcelain in boiling water and then in 
ioed’ water for periods of ten minutes, one hot and one 
cold test constituting a thermal cycle. After five such 
oycles, the porcelain is flashed over to test for thermal 
failure. After further thermal oycles, the insulators are 
subjected to a flashovcr test. They are next subjected 
to a flashover test at a frequency of 250,000 cycles per 
second. This test has proved a boon to the industry, 
as it eliminates porcelain with dielectric defects. In 
assembling the insulators, Portland cement with a 
definite proportion of pure water is UBed. They are 
allowed to stand five days before being cleaned and 
treated with weather-proofing compound, and after 
three more days a routine tension test is applied. The 
final tests aro made in the presence of the customers’ 
inspector, who sees the largo completed insulator 
subjected to a load of 10,000 lb. weight and to a liigh- 
frequoncy flashover. 

The Census of India 

In a paper road to the Royal Society of Arts on 
June 3, Dr. J. H. Hutton discussed some of the figures 
of tho Indian census of 1931. Perfect accuracy in 
enumeration is not to be expected, and in this census 
there were certain unusual difficulties. From estim¬ 
ates based on those regions where the census was 
known to be incomplete for reasons that can be traced, 
it may be assumed that the deficiency for the whole 
of India is not more than one per mille. It was 
calculated that the normal increase in the decade 
1921-31 should have been 8 per cent, or rather less 
if allowance were made for the last influenza epidemic 
and its inroads on population of the reproducing age. 
The actual increase, however, proved to be 10-6 per 
cent, a rate exceeding any previous record. The 
increase was greatest in the Native States and appar¬ 
ently has been most marked in the less fertile parts 
of the country, which is an indication of the pressure 
on agricultural land. In some cases, heavy increases 
have been due to an extension of irrigation. The 
lowest density came from certain districts of Baluchi¬ 
stan and the highest from part of Cochin, where the 
density exceeds even that of Java. There has been 
little change in the general proportion of urban to 
rural population. In 1931 the total percentage of 
urban population was 11*0 per cent as compared with 
10*2 per cent in 1921. The proportion of females to* 
males is falling and is now 940 females to every 1000 
males. 

Announcements 

The Medical Research Council has appointed Mr. 
Ernest Bevin, Dr. C. G. Douglas, and Mr. W. S. 
Morrison, M.P., to be members of the Industrial 
Health Research Board in succession to Mr. Arthur 
Pugh, Prof. E. P. Cathcart, and Major A, G. Church, 
who retire by rota on Sept. 30. 
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At the quarterly comitia of the Royal College of 
Physicians of London held on July 28, the Bisset 
Hawkins Gold Medal was awarded to Dr. T. H. C. 
Stevenson for his work os superintendent of statistics 
in tho offioe of the Registrar-General. It was also 
announced that the Harveian Oration will be delivered 
by Sir George Newman, Chief Medical Officer of 
the Ministry of Health and Board of Education, on 
Oct. 18. 

At a meeting of the Council of the North-East 
Coast Institution of Engineers and Shipbuilders, held 
on July 22, the following medals were awarded : the 
Engineering Gold Medal to Messrs. L. J. Le Mesurier 
and R. Stansfield, for a paper entitled “ Combustion 
in Heavy Oil Engines ” ; the Shipbuilding Gold 
Medal to Dr. F. H. Todd, for a paper entitled “ Some 
Measurements of Ship Vibration ” ; the Thomas 
Fenwick Reed Medal, ” for ability to take a share in 
the control of industry ”, to Mr. W. Spenoer Paulin. 
The first Andrew Laing Memorial Lecture of the 
Institution will be delivered on Oct. 28, by Eng. Vice- 
Admiral Sir R. W. Skelton, Engineer-in-Chief of the 
Fleet. 

It was announced at the annual meeting of the 
Wiltshire Archaeological Society, which was held at 
Malmesbury on July 29, that the outgoing president, 
Mrs. M. E. Cunnington, in conjunction with her 
husband, Copt. B. H. Cunnington, had offered the 
nation the now famous prehistoric sites of Woodhenge, 
near Stonehenge, and the Sanctuary, near Avebury. 
These sites were purchased and excavated by Capt. 
and Mrs. Cunnington after their discovery from the 
air. They have since been fenced and the ring of 
post holes, in which the wooden, and in the latter 
wooden and stone poets, formerly stood, marked by 
low concrete pillars, showing the plan of the monu¬ 
ments. This generous offer has been accepted by the, 
Offioe of Works. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer and demonstrator in civil engineer¬ 
ing at the University College of South Wales and 
Monmouthshire, Cardiff—The Registrar (Aug. 8). 
An assistant for abstracting scientific and technical 
papers at the Department of Scientific and Industrial 
Research, 16 Old Queen Street, S.W.l.—The Secretary 
(Aug. 8). An assistant engineer in the Harbour 
Engineer’s Department, Colombo Port Commission, 
Ceylon—The Crown Agents for the Colonies, 4 Mill- 
bank, Westminster, S.W.l (Aug. 8). A curator at 
tho Art Gallery and Museum, Doncaster—The Town 
Clerk, Town Clerk’s Office, Doncaster (Aug. 9). 
Junior scientific officers in the Scientific Research 
Pool, Air Ministry—The Chief Superintendent, Royal 
Aircraft Establishment, South Famborough, Hants 
(Aug. 18). An engineering assistant for the Ports¬ 
mouth Water Company—The Engineer, Water 
Company’s Office, 26 Commercial Road, Portsmouth 
(Aug. 22). A principal at the Kadoorie Jewish Agri¬ 
cultural Sohool, Mount Tabor, Palestine—-The Chief 
Secretary to the Government of Palestine, Jerusalem 
(Aug. 30). . 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice w taken 
of anonymous communications,] 

Superconductivity with High-Frequency Currents 

Further experiments have been carried out by iis 
in this laboratory on the phenomena of supercon¬ 
ductivity with alternating currents of high frequency, 
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(a) 
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.following thoso already reported. 1 In these experi¬ 
ments, observations have been made on the resistance 
of a conductor at low temperatures when both alter¬ 
nating (frequency 12 x 10*) and direct currents were 
flowing simultaneously. The curves show the varia¬ 
tion of the resistance with the temperature ; the tem¬ 
perature was controlled and estimated by the vapour 
pressure of liquid helium. 

The experiments may be divided into two sets : 

* ’ (a) The resistance offered to direct currents by the 
metal (tin) was measured both with and without 
accompanying high frequency currents. 

(6) The resistance offered by the same sample to 
high frequency currents was measured both with and 
without accompanying direot currents. 

The resistances of the conductor to direct currents 
and to high frequency currents were measured by in¬ 
dependent methods, as indicated in the paper referred 
to above. 

The results may be stated thus : 

(1) (Fig. 1 (a)). Curve AB represents the relation 
of A/JL and temperature (Kelvin) for direct current. 
When, m addition to the direct current, high frequency 
Currents were induced in the same conductor, the 
resistance to the d.o. changed so as to shift the curve 
towards lower temperatures (A'B'). The switching 
Oti and off of the high frequency generator changed 
reversibly from the point A to A', from 
and so 'on. The position of the displaced 
''found to depend upon the ratio of the mag¬ 


nitudes of the high frequency to the direct current 
in the specimen. When this ratio was decreased by 
decrease of the induced high frequency currents or 
by increase of the direot current, curves were ob¬ 
tained lying between those shown in the graph. 

(2) (Fig. 1 (6)). Curve I represents the relation of 
the high frequency resistance and the temperature. 
When, in addition to the alternating current, direct 
current was applied to the specimen, curve II resulted. 

When both currents were flowing, the critical point 
for the high frequency resistance was tho same as the 
critical point for the direct current resistance; the 
position of this common critical point on tho tempera¬ 
ture scale is determined by 
the ratio of the magnitude of 
the direct to that ofthe alter¬ 
nating current. Thus, when 
the superconducting state * 
had been established at this 
common critical tempera¬ 
ture, resistance was offered 
neither to direct nor to 
alternating currents. 

Two effects have there¬ 
fore been established, tho 
depression of tho critical 
point for the direct current 
resistance by the application 
of high frequency currents, 
and the raising of the critical 
point for the high frequency 
resistance in the presence of 
a direct current. Full de¬ 
tails of the experiments are 
in preparation for publica¬ 
tion elsewhere. 

Those experiments con¬ 
firm the real ity of the 
frequency disturbance of 
tho superconducting point" 
found in our early experi¬ 
ments, and it follows that 
any theory of the nature 
of superconductivity that 
may be advanced must in¬ 
clude an explanation of this new phenomenon. 

J. C. McLennan. 

A. C. Burton, 

J. O. Wilhelm. 

A. Pitt. 

McLennan Laboratory, 

Department of Physics, 

University of Toronto, June 29. 

1 Proe, Rov. Soc,, A, 186, 52 ; 1032. 
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Inter-Diffusion of Metals 

We have recently applied high precision X-ray 
analysis to the study of the inter-diffusion of two 
metals in the solid state. Although the experimental 
work so far has been confined to mixtures of copper 
and zinc particles (heated in vacuo), enough data have 
been obtained to show that this new method has 
distinct advantages over the methods hitherto em- 
ployed, and that it admits of wide application. Its 
two principal features are: (a) the direct measurement 
of a fundamental quantity, namely, lattice parameter 
(or mean atomic volume), while, in other methods 
employed to study this phenomenon, mean values 
of such quantities as chemical composition, width of 
zones, electric resistance, thermoelectric effect have 
been determined ; and (6) each phase present at any 
time gives its own X-ray reflection lines independently, 
from which its composition can be readily found from 
standard composition -parameter curves. 

In Fig. 1, a series of prints from portions of X-ray 







202 


NATURE 


[August 6, 1932 


photograplia is reproduced, in which the trend of 
inter-diffusion in ft 70 per cent copper-zinc mixture, at 
450° C., can be followed, for diffusing times varying 
from 10 minutes to 140 hours. The reflection lines 
from the different phases are clearly shown. During 
the early stages in the production of a phase, lattice 
distortion usually causes the reflection lines to be 
broad and unresolved ; but while the accuracy attain¬ 
able in the mean parameter measurements is thereby 
somewhat impaired, it is considered that the composi¬ 
tion derived from such measurements is still accurate 
enough for the present purposes. It may be added 


»I’u 


phase 




mm 





the form c 0 - c« EKe- 1 "*, where c is the composition 
at time {t), c 0 the final composition, and K and m are 
constants depending upon the temperature at which 
inter-diffusion takes place, each phase present having 
a different sot of constants. This relation is different 
from Weiss’s law, 1 dcjdt = l/£, which Ageow and Vher 
claim to have demonstrated experimentally. 8 

We hope to publish shortly a detailed account of 
this new development anti the data obtained. At 
present, an investigation into the inter-diffusion of 
copper and nickel is being carried out by the method, 
as we anticipate that this latter system, owing to its 
simple solid solution constitution at 
all compositions, will eliminate certain 
complications and yield more definite 
and conclusive experimental data as 
regards the fundamental law of the 
inter-diffusion of metals in the solid 
state. E. A. Owen. 

L. Pickup. 

University College of North Wales, 
Bangor, June 25. 

1 Ann. Chimi* , 19 . 201 ; 1023 : 20 , 131 ; 1023 . 

■ J. Inst. Met., 44 , No. 2, 1030. 
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Fid. 1.—X-llAY PHOTOGRAPHS OF MIXTURES OF FlMNQS OF COPPKK AN1) ZlNU CONTAINING 
70 per cent Copper heated at 460* C. for different Times 
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that the precision measurements are capable of giving 
parameter values to at least 1 in 4000, with good reflec¬ 
tion lines on the most unfavourable positions on the film. 

f’rom ft study of various series of data, similar to 
that in Fig. 1, there appears no doubt that the inter¬ 
diffusion of copper and zinc is entirely controlled by 
the thermal equilibrium diagram, the rate of diffusion 
in the various phases being different. Consequently, 
while our investigations had initially in view the study 
of the general laws of inter-diffusion in the solid state, 
it was realised that tho copper-zinc system was too 
complex to attain the object satisfactorily. 

The data obtained by using particles of different 
graded sizes showed, however, that the rate of diffusion 
at a given temperature was independent of particle 
size, Also, the fundamental law of inter - diffusion 
appears, and is put forward tentatively here, to be of 
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* Protective * Adaptations of 
Animals 

I am sure that B. P. U. would not 
willingly misrepresent tho opinions of 
those with whom he disagrees, yet he 
has done so when he refers to tho 
existence of a common belief “ that 
anything found in a bird’s stomach 
would be in an unrecognisable state” 1 . 

I do not know of any naturalist who 
holds this opinion. B. P. U. has 
12 apparently extended into this sweep¬ 
ing statement the conclusion that 
the remains of butterflies eaten by 
birds soon become unrecognisable as 
Rhopalocera, except with the aid of 
the microscope. The history of this 
conclusion is interesting. In W. L. 
McAtee’s earlier paper, “ The Ex¬ 
perimental Method of Testing the ’ 
Efficiency of Warning and Cryptic 
Coloration in Protecting Animals from 
their Enemies ”, 8 the following state¬ 
ment appears : 

“ Practically tho only large body of 
authentic information on the natural 
food habits of birds is contained in 
the records of tho United States 
Biological Survey. They comprise 
detailed identifications of the contents 
of more than 48,000 bird stomaohs, 
representing all families of birds and collected in 
hundreds of localities in the United States at all 
seasons. The United States lias a goodly representa¬ 
tion of butterflies, yet only five of these 48,000 
stomachs contained remains of Rhopalocera." 

About the time when this paper was published, 
certain distinguished naturalists in Great Britain 
expressed the concurrent opinion that birds rarely 
attacked butterflies, and some of them stated that 
they had never, in all their experience, witnessed such 
an attack. Accordingly, those other naturalists who, 
on various grounds, had come to the conclusion thafc 
birds are the chief selective agents in tlie evolution and 
maintenance of butterfly mimicry, set to work to test 
the value of this negative evidence as well as the 
trustworthiness of McAtee’s “authentic information, 
The result has been, in the first place, the accumulation V 
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of a great body of direct and indirect evidence, and in 
the second, the proof, by C. F. M. Swynnerton and 
W. A. Lambom, that butterflies, after being eaten by 
birds, are soon rendered unrecognisable save by the* 
use of the microscope. The further result has followed 
that Me A too, although he attempts no explanation or 
defence of his earlier figures, now records the remains 
of butterflies (24 in the larval, 2 in the pupal state), 
in 113 out of 80,000 stomachs. To search with the 
compound microscope for butterfly wing-scales sc at* 
tered through the contents of 80,000 avian digestive 
tracts would be a serious business, and if it had been 
accomplished I venture to believe that far more 
positive results w r ould hove boon obtained. 

Apart from butterflies and moths and some other 
specially delicate forms, it is well known, and, so far as 
I am aware, has never boon disputed, that the group 
and sometimes even the species of insect is readily 
recognisable when present in a bird’s stomach. 

It would be inconvenient, within the scope of a 
letter* to make any further comment on Me A tee’s two 
papers and on 13. P. U.’s other conclusions founded 
upon the second. 3 A detailed reply, now in course of 
preparation, will, it is hoped, appear in the near future. 

EdWAKD 13. POULTON. 

Oxford University Museum, 

July i3. 

1 NvrritK, July it, 1932, p. 0fl. 

■ Proc. Acad. Nat, Sci., Philiulrlphiu. June 1912, p. 281. 

1 Smithsonian MiReellanemiH Oollnetlonti, vol. 85, No. 7, p. 2(Jl. 
Washington, 1932. 


B. P. U.’s article on “The Value of ‘Protective’ 
Adaptations of Animals” in Nature of July 9 de- 
mantis some comment. The issuo can only bo finally 
settled by ad hoc experimentation ; there has already 
been a certain amount of this, and on the whole it 
has ^iven evidence of discriminative rejection of 
certain types. 

That, however, can be dealt with by those more 
familiar with the details of the work than 1 am. I 
would here only like to point out what I believe 
to be a fundamental fallacy in the conclusions sum¬ 
marised by B. P. U. 

The arguments put forward appear to be threefold : 

(1) The number of insects found in birds’ stomachs 
is proportionate to their numbers in Nature. The 
proportionality, however, is admitted to be rough only. 

(2) Even groups which are usually said to be 
specially protected are eaten, “ Some birds eat ants 
in very large numbers.” 

(3) Some organisms which are known to be poisonous 
are freely eaten, though this causes the death of their 
captors. 

With regard to the first point, it is, I think, relevant 
to point out that if an inquiry were held we should 
doubtless discover that the number of ships of 
different type which are wrecked are roughly in pro¬ 
portion to their numbers, whether they are equipped 
with Diesel or steam engines, with this or that typo 
of steering gear, this or that type of compass. Again, 
the number of war vessels of different types sunk 
by enemy gunfire during the War would doubtless 
prove to be roughly proportional to their numbers, 
irrespective of the thickness Of their armour-plating. 
So long as the proportionality is rough, such facts 
have no relevanoe whatever to the question of 
whether the armour-plating, the type of compass, 
etc,, have functional value for navigation. Even if 
the proportionality were exact, it would have little 
significance. All ships have to be ‘adapted’ to 
navigation in a number of ways if they are to survive 
the dangers of the sea at all: those that are ‘ worse 
Adapted ' in regard, for example, to compass or 
power, deliberately do not take such risks as others, 
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but stick to coastwise traffic, and do not pul out 
when ‘ better adapted ’ boats would not hesitate : 
their ‘ adaptation ’ is in their habits. 

So with organisms. They all have to be adapted 
in a thousand ways if the species is to persist. With 
regard to avoiding their enemies, some do so by 
stressing protective coloration, others by protective 
and retiring habits, others by high fecundity, others 
by d is taste fillness, others by toughness, others by 
speed, etc. The avoidance of enemies is never 
perfect ; but this does not in the least invalidate 
tho fact that to achieve survival numerous adapta¬ 
tions have been necessary. We should also remember 
that a certain number of protectively coloured animals 
will of necessity be discovered, a certain number of 
warningly coloured ones eaten. The absolute number, 
and also the proportion, will increase with (a) the 
abundance of the species itself, ( b ) tho hunger of the 
enemy species. This mechanism helps to produce 
the rough proportionality between abundance and 
number eaten ; but it tells us nothing as to whether 
the total abundance would not have been quite 
different- if the colour were not adaptive. 

One has only to imagine an organism which was 
conspicuous in colour and in habits, sluggish, palat¬ 
able, juicy and soft, and with a low fecundity. How 
long would tho species survive ? I take it, about as 
long as a type of ocean-going ship with no compass 
or steering gear. 

A species is only adapted to survive, not to become 
immune from all enemies (which would, in any case, 
lend to destruction through over-multiplication); and 
each adaptation is relevant only in its particular way. 

As regards point (2), it is a well-known fact that 
adaptation for protection is frequently met by 
counter-adaptation for attack. The fact that “ some 
birds ” (B. P. U.’s own words) eat ants freely does 
not imply that ants are not rejected, relatively or 
entirely, by most birds. To deny this is like denying 
that submarines are particularly immune from de¬ 
tection by most ships, on the ground that by special 
methods thoy can often bo located and destroyed by 
depth charges. 

Point- (3) may or may not mean anything. With¬ 
out precise investigation directed especially to the 
ecology of the species, it is impossible to say whether 
or not the poison or the distastofulness may not 
actually confer protection against other organisms 
than those which do eat them. This is really a 
variant of the answer to point (2). Some plants are 
in general poisonous, and appear to be therefore 
immune from being used as food by most insects ; 
but they are eaten by insects which possess a special 
immunity (c-f. certain Papilios). 

In general, the fallacy is that of forgetting that 
no species of organism could exist which was not a 
bundle of adaptations, but that each particular 
adaptation is partial and relative. 

Julian S. Httxlby, 

King’s College, London. 


Degenerative Mutations 

In Mrs. Sexton’s important paper 1 ori “ Degenera¬ 
tion and Loss of the Eye in the Atnphipod Qatnmarus 
chevreu&i ” she makes one remark which, in its sug¬ 
gestion of theoretical controversy, is in striking con¬ 
trast with the mass of details of observation, and 
minute records of genetical facts, of which the rest of 
the paper consists. The sentence to which I refer is : 
“ In view of all that has been written on the origin 
of the blind fauna, it is a significant fact t|iat blind 
animals could be produced within the limits of a single 
species in such a short time and in so few generations ”, 
This means, apparently, that the blindness of oave 
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animals has not been gradually evolved under the in¬ 
fluence of darkness, but is the result of degenerative 
mutations of the same kind as those described in 
Mrs. Sexton’s paper. She describes a series of retro¬ 
gressive mutations, red-eye in 1912, albino-eye in 
1915, ‘ spotted \ and one-eye and no-eye in 1920. The 
absence of one or both eyes occurred among the 
descendants of a single mating in which the three 
earlier mutations were combined, In the latest de¬ 
generations, the shape of the head was frequently 
altered ; in some cases the first antennae were absent, 
the shape of the brain was abnormal, and finally there 
was a marked degeneration in the reproductive organs, 
many*individuals being sterile and others intersaxual. 
No such progressive degeneration in many directions 
has been shown to occur in the blind Crustacea or blind 
animals of other classes in the cave fauna, or in Gam- 
tnarv.8 chevreuxi itself in the wild state. 

I would suggest that Mrs. Sexton’s stock of O. 
chevreuxi offers a much closer and more obvious 
analogy to Japanese goldfish in their monstrous ab¬ 
normalities than to blind cave animals. In both the 
former cases, the degenorativo mutations occur in 
animals kept in close confinement under abnormal and 
unhealthy conditions, and it seems reasonable to con¬ 
clude that such conditions are the real cause of the so- 
called mutations. Vigorous and normal development 
depends on normal conditions. The normal genes do 
not live a charmed and invulnerable existence ; the 
evidenoe suggests that they are altered and enfeebled 
by confinement, by impurities and deficiencies in the 
surrounding air or water and in the diet, by want of 
exercise, with the result that in the course of genera¬ 
tions their power to determine normal and vigorous 
development is enfeebled and all kinds of deficiencies 
and abnormalities appear and increase until the strain 
dies out. As Mrs. Sexton herself says, “ the farther 
removed from the normal an animal is, the lower its 
viability 

Thus it seems to me that the significant fact is, not 
that blindness may be produced without the influence 
of* darkness and that therefore the blindness of cave 
animals has not been due to the absence of light, but 
that degenerative and hereditary mutations are caused 
by the abnormal conditions involved in keeping animals 
confined in Small vossels inside a laboratory for a long 
series of generations, and that further degeneration is 
produced by combining such mutations by interbreed¬ 
ing. J. T, Cunningham. 

35 Wavendon Avenue, 

London, W.4, July 2. 

1 J, Mar. Biol. Anoc., May 1932. 


Gytological Differences between Closely Allied 
Species 

In 1931 1 I described important differences between 
the watery, neutral, red-staining vacuoles of the eggs 
of Rana tigrina and Rana cyanophlyctis. For details 
references may be made to the original paper, but the 
most important difference is in the size of the vacu¬ 
oles, those of tigrina measuring as much as 0*02 mm. 
in advanced oooytes, whereas those of cyanophlyctis 
are very much smaller. 

In the course t>f certain experiments carried out last 
summer on the eggs of a large number of animals with 
Sudan III. and Scharlach R. t>o determine the exact 
time when the lipoidal Golgi elements become fatty, 
it was discovered in R. tigrina that the fatty yolk, 
which had been reported by me in 1931 to be absent 
in the biggest egg. (1*09 mm.) then studied, actually 
puts in its appearance when the egg measures 1 2 mm. 
From this stage up to 1-5 mm. (the biggest egg I have 
ever examined in this species) the fats stain deeply 
with the above dyes, but no red granules appear in 

" No. 3275, Vol. 130] 


younger oocytes. In R . cyanophlyctis, on the other 
hand, the Golgi elements beootne fatty when the 
oocyte measures a little more than 0-5 mm. 

In 1931 I sounded a note of caution as to “how 
discordant results can be arrived at by two workers in¬ 
vestigating two species of the same genus ”, I added 
that “ if I had not first studied the big vacuoles of 
tigrina I might have perhaps failed to notice those 
of the other species. I imagine that the British and 
European frogs in which no vacuoles have been de¬ 
scribed are like cyanophlyctis 

That is exaotly what has actually happened. Prof. 
Saguchi, 2 working on the eggs of Rana nigromaoulata , 
confirms most- of my conclusions, but finds that there 
is no vacuole and that fat appears when the egg 
measures 0*3 mm. 

I would like to recommend the eggs of R. tigrina to 
all teachers in India running cytology courses for de¬ 
monstrating the Golgi elements, the mitochondria, and 
the vacuolar system in fresh oocytes without the aid 
of any vital dye. The most favourable stage for this 
is when the oocyte measures about 0*45 mm. In the 
highly advanced oocytes there is a well-developed 
cortex containing the vacuoles. This can be easily 
separated for demonstration. Vibhwa Nath. 

Department of Zoology, 

Government College, Lahore, June 9. 

1 Zeit. ZeUf 1931. 

1 “ Zytologlache Btudien ”, 1932. 


The Inheritance of Acquired Characters 

Profs. MacBridk and Harrison have devoted some 
space to refuting a number of statements which I have 
never made. 1 “ Ho suggested in his discourse that 
Harrison’s strain of sawnies had become contaminated 
with a strain adapted to the now willow ”, writes Prof. 
MacBride. As the discourse is printed in Nature of 
June 4 and 11, it is easy to verify the fact that I made 
no such suggestion. Nor have 1 ever made any of the 
criticisms found in Prof. Harrison’s last paragraph. 
I was, however, quite aware of the facts of which he 
accuses me of lack of knowledge. They would doubt¬ 
less have been relevant had I made the statement 
attributed to me above. 

Perhaps the somewhat imaginative manner in which 
Prof. MacBride has dealt with my discourse will make 
readers of Nature cautious in accepting his interpre¬ 
tations of the work of Diirken, Motalnikoff, and others. 

J. B. S, Haldane. 

Roebuck House, Cambridge. 

1 NatCHG. ISO, 128, July 23, 1032. 


A Reinterpretation of Relativity 

The theory of relativity is an undeniable achieve¬ 
ment in physios and is a logical development of 
the theory of measurement; but it does not have the 
significance for the universe which is usually ascribed 
to it. Real time is not fused with space, and absolute 
simultaneity does have a definite and definable meaning * 
Physics as a science is concerned with measuring 
and dating and so getting numerical laws. All this 
gives knowledge about the external world. But it 
would be a mistake to project this * measurational 
knowledge into Nature without interpretation. The 
rejection of absolute simultaneity as meaningless has 
encouraged most relativists to do this. 

My analyses have led me to make a distinction 
between chronological time and real time. Chrono- ■ 
logical time is au affair of dating and measuring in 
terms of some standard motion. Heal time is the met 
of change, or eventness. I hold that absolute simul- .' 
taneity has meaning for real time, while operational 
simultaneity, which is the land that relativity stresses; vi 
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is bound up with light-signalling. When two bodies 
are moving with respect to one another, their opera¬ 
tional simultaneities are not identical. It follows that 
length (space) and t (chronological time) as numerical 
quantities always require a reference to the frame 
from which the measurements are made. It is for 
this reason that physicists speak of space-time. They 
mean that length and t as quantities are not separable. 

I have no criticism to pass upon this so long as 
measurement is not confused with what is being 
measured. Measurement gives knowledge about 
Nature. The philosopher—-and I hope the physicist 
also—needs likewise to think clearly about the struc¬ 
ture of Nature. It is here that the question of the 
real nature of time appears. Is the Astronomer 
Royal's time—to use Eddington's expression—as basic 
as supposed ? I take it that physicists like Jeans, 
Eddington, and Millikan are aware of this problem. 

It is my thesis that real time is simply the fact of 
change or eventness in the universe and is always 
local. There is no change which runs instantaneously 
across the universe. The unity of the universe is 
spatial rather than temporal, and is of the nature of 
substantia] coexistence and continuity. Nevertheless, 
it is correct to speak of a cosmic time if we simply 
mean the class of events coactual with any given event. 
In real time, simultaneity is the fact of co-occurrence 
and is not a kind of cosmic temporal relation. It is 
in this sense only that the universe moves abreast. 
Past events are those which have perished and are 
no longer actual. Future events are those which are 
not yet actual. Simultaneous events are just the class 
of actual events. This is what the philosopher and the 
physicist must mean by absolute simultaneity. But 
the physicist has a job of an empirical sort which 
the philosopher does not have: that of dating and 
measuring. The job of the philosopher is essentially 
that of analysis of categories. For him, real time 
involves the order of succession and the class of 
actual events in the universe. He is as much opposed 
as the modem physicist is to Newtonian conceptions 
of time. 

It follows that the fusion of space and time must 
not be taken as valid for anything but chronological 
knowledge about Nature. In Nature itself, only the 
actual exists. I am also led to believe in determinate 
size apart from measurement. Quantities are cases 
of knowledge about and are relative to a frame; 
but not so the intrinsic properties of things. I am 
also led to believe in gravitational forces and'to distin¬ 
guish them from the kinematic description in terms of 
spaoe-time. It follows also that relational movements 
have meaning as well as relative motion. Relational 
movements are changes of neighbourhood, while rela- 
tive motion is an affair of epistemic reference, which 
presupposes actual movement. 

Finally, so far as I can see, cosmic time has no 
arrow of an entropic sort. It is merely the fact of 
dispersed change in a substantial, extended world. I 
expect to find that Millikan, Lewis, and Bridgman will 
turn out to be right in their criticism of the application 
of entropy to the universe. 

Roy Wood Seluuis. 
Departm ent of Philosophy, 

University of Michigan, 

Ann Arbor. 

The Absorption Spectrum of Hexuronic Acid 

As part of a systematic study 1 of Prof. Szent- 
Gy&rgjyi 1 * 4 hexuronic acid * we have investigated 
quantitatively the absorption spectra of hexuronic 
aefcl, giyouronio acid, galacturomc acid, tetramethyl 
Y-fructose, and other carbohydrate derivatives. In 
vicff df the fact that hexuronic acid has been identified 


with vitamin C, 1 we have paid special attention to the 
possibility of contamination by small traces of im- 
urity. We find that the single broad band at about 
63 reported qualitatively by F. P. Bowden and 
C. P. Snow 3 is found in equal intensity with the 
sample of hexuronic acid supplied by Prof. Szent- 
Oydrgyi and with rigorously purified material. It 
appears, therefore, that this band is definitely asso¬ 
ciated with hexuronic acid. The nature of the band 
in methyl alcohol (c. 0*002 per cent) is indicated by 
the accompanying table : 


Mol. Extinction 

Wavo-Iongth 

Coefficient (•), 

(thmJ. 

1000 

295 

2000 

220, 290 

3000 

228, 285 

4000 

235, 280 

6000 

241, 278 

0000 

245. 272 

7000 

254, 208 

7500 

263 


Marked deviations from Beer’s law were observed, 
the solutions becoming relatively less transparent on 
dilution. For example, at 280 mjx the molecular 
extinction coefficient has the values 800, 2000, and 
4400 for solutions of concentration 0 02, 0*006, and 
0 002 per cent respectively. Dilute methyl alcoholic 
solutions of hexuronic acid are unstable and show, 
^hen kept, a gradual diminution in the intensity of 

In water a single broad band is displayed at 260 nifx. 
The value of e is about 7000 for freshly prepared 
solutions (c. 0*002 per cent), but in this solvent a rapid 
diminution in the intensity takes place, c falling to 
4000 within three hours. 

The absorption of hexuronic acid resembles that of 
many ketonic substances, but differs completely from 
that shown by aldose or ketose sugars of the pyranose 
type, 4 which show no absorption bands. We have 
now proved that a typical keto-furanoso sugar (totra- 
methyl y-fructose) shows no selective absorption. 
Similar results were obtained with glycuronie acid 
and with galacturonic acid. All these substances are 
highly transparent in water and display weak con¬ 
tinuous absorption, with e in each case loss than 6 at 
260 

The tentative formula for * hexuronic acid * previ¬ 
ously suggested * envisages a possible keto-furonose 
sugar structure with the carboxyl group in position 6. 
In view of the above results, it seems improbable that 
such a structure would account for the absorption 
band observed with hexuronic acid, and some re¬ 
arrangement of the formula may therefore be neces¬ 
sary. Experiments to decide this are now well 
advanced. R. W. Hkbbkkt. 

E. L. Hikst. 

Chemistry Department, 

University of Birmingham, 

July 1. 

1 ?■ b 9*™* R* J * w * Reynolds. Nature, April 10,1032, p. 576. 

1 J. h. Svirbely and A. Bwnt-Gytfrffyi, ttitf., p. 570. 

* Nature, May 14, p. 720. 

4 L. Kwiecingki and L. Marohlewakl. Bull. Acad. Polonaise. 1027. 370. 

1 Nature, April 16, p. 576. ’ 


• Crystalline Structure of Hexuronic Acid 

Fbom a purified specimen of ‘ hexuronic acid * 
(identified by Szent-Gyorgyi with vitamin C) available 
in this laboratory I have been able to obtain 
sufficiently good crystals to carry out an X-ray 
examination by the single-crystal rotation method. 
The substance is monoclinic sphenoidal, with o = 17-71, 
b «0*32, c -6*38 A., and p =*102$°, while the space- 
group is CJ (^j), since the only true halving is 
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(OAK)) absent when A: is odd. The density of the 
crystals was determined by the flotation method to 
be 1*65 gm./c.o., so that there are four molecules of 
C.H e O, in the unit cell. Since Ojf has only twofold 
symmetry, a pair of molecules must be associated to 
form the asymmetric crystal-unit. (This does not 
necessarily imply polymerisation.) 

On examination microscopically, the crystals are 
found to be tabular ori (100), usually almost square, 
and exhibiting pronounced cleavage parallel to (010), 
The birefringence is very high and negative, the 
refractive indices being a—1*404, fi-1-68 (approx.), 
and y^-1-70, with a parallel to the 6-axis. These 
results indicate that the molecules are nearly flat 
and lie in the (010) plane. The birefringence (>0*24) 
is much higher than any so far observed among the 
carbohydrates or their derivatives, although that of 
y-mannonolftclone is about half this amount. This 
suggests that the hexuronic acid molecule has a ring 
structure with fewer groups projecting out of the 
plane of the ring than a normal carbohydrate, and 
contains double-bonds, possibly in carbonyl groups. 
The X-ray results are iu agreement with these 
conclusions ; the thickness of the molecule must be 
£ 6, that is, 3* 10 A., which is considerably less than 
that of any carbohydrate so far examined, indicating 
a flatter molecule, while the regular falling off of 
the intensities of the (020} reflections also requires a 
fairly flat molecule parallel to (010). 

A very interesting feature of the X-ray results is 
that unless very long exposures are given, the photo¬ 
graphs show no reflections from (AAsO) planes for 
which h is odd. This indicates an almost porfoot 
glide-plane of symmetry perpendicular to the c-axis, 
and t herefore a pseudo - plane of symmetry in the 
molecule itself, at right angles to the plane of the 
ring. Since carbon and oxygen have nearly the same 
volumes ami scattering powers, such an arrangement 
can occur without destroying the optical asymmetry 
of the molecule. 

Optical examination and X-ray powder photo¬ 
graphs show that the purified hexuronic acid is 
identical with the crystalline portion of tho original 
substance obtained from Prof. Saent-Uyorgyi. (The 
amount of impurity in tho latter is apparently quite 
small.) 

A more detailed account of this work will be 
offered for publication in due course, i am indebted 
to Dr. E. L. Hirst for supplying the purified material 
and for numerous helpful discussions. 

E. G. Cox. 

Chemistry Department, 

University of Birmingham, 

July 18. 


Anaerobic Activation of Glycolysis in Tumour 
Tissue 

Rosenthal 1 has shown that when the anaerobic 
conversion of fructose to lactic acid by the Jensen rat 
sarcoma is studied by Warburg’s method, a spon¬ 
taneous increase in the rate of acid production (<?*“), 
which he ascribes to the anaerobic formation of ail 
activator, occurs about forty minutes after the mano- 
metrio vessels are put into the thermostat at 38* C. 
We have been able to show that this spontaneous 
increase may also be demonstrated when glucose is 
the substrate, although here the pre-activation period 
is shorter; and we find that with both sugars the 
pre-activation period is abolished when sodium pyru¬ 
vate is present in 10 3 M concentration. 

Sodium pyruvate was stated by Mendel, Bauch, and 
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Strclitz* to increase the anaerobic fermentation of 
glucose by normal body tissues. We find that when 
sodium pyruvate is added, by tipping from a side bulb, 
t o Jensen rat sarcoma in fructose-containing Ringer 
solution during the period preceding the spontaneous 
inorease of anaerobic fermentation, Q# rapidly rises 
and remains constant at approximately the value 
which would eventually have been reached by the 
spontaneous activation ; whereas after this latter has 
occurred, addition of sodium pyruvate has no effect 
(Fig. 1 (i)). Further, the Mill Hill fowl tumour, although 
attacking fructose with about the same vigour as the 
Jensen sarcoma, does not show this spontaneous rise 
in lactic acid formation, and in this case sodium 
pyruvate show’s no action, 

A spontaneous increase of rate of lactic acid forma¬ 
tion from glucose ih not ordinarily observed with tho 
Jensen rat sarcoma. We find, however, that if the 
turnout slices be suspended anaerobically at 38° 0. for 



Flu. 1. —Lactic acid production l>y JciiHuik rat sarcoma, (i) in 0 2 per rout 
fructose solution; A, pyruvate added at 10 min.; B , pyruvate 
added at 85 min. (li) A, glucose present from start; B f glncose 
and pyruvate Added at 10 min.; t\ glucose only added at 10 min. 

20 minutes in sugar-free Ringer solution in the mano- 
inetric vessels and glucose be then added from the 
side bulb, a preliminary do-activation results which 
allows a spontaneous re-activation to be observed. 
For after glucose addition, Q does not immediately 
rise to its final value, but stays at a steady intermedi¬ 
ate value for about 15 minutes and then rises rapidly 
to its steady final level. The presence of I ()“ 8 M 
sodium pyruvate in the solution, or its addition to¬ 
gether with the glucose, abolishes this preliminary 
period, Q* rising rapidly to the final value very soon 
after the glucose is added. Addition of I O' 3 M 
pyruvate to the solution when glucose is present from 
the start causes no incroase in the anaerobic lactic acid 
formation (Fig. 1 (ii)). 

It thus seems that sodium pyruvate may replace 
the anaerobic activator in partially activated tissues, 
but has no effect when the activation is complete* 
The detailed results will be published in due course. 

F. Dickens. 

G. D. Ghbville. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W.l, 

July 22. 

1 Z. Krebtfowchunu, 89, 220 ; 1030 , 

• Kim. Woch., 10, 118 ; 1031 . 


Anomalous Adsorption on Active Charcoal 


At the recent discussion of the Faraday Society <jn 
the “ Adsorption of Gases oh Solids ”, Prof, A* JV 
Allmand and his co-workers 1 presented a summary of 
their investigations on the discontinuities they nay$; 
found in adsorption isotherms for gaseous adsorptions.^ 
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They also referred to unpublished evidence, obtained 
by Chaplin, for the discontinuous adsorption of phenol 
from aqueous solutions on an active technical char¬ 
coal. This statement apparently refers to an investi¬ 
gation the details of which have now been published, 8 
Of the three iso thermals obtained, Chaplin prefers to 
place reliance upon the third one, the other two being 
inaccurate for the reasons discussed by the author 
himself. Chaplin has drawn an isothermal curve 
through the experimental points which exhibits 
marked discontinuities. It appears, however, that the 
curve has boon drawn in an arbitrary manner, and a 
smooth adsorption isotherm can be obtained within 
the experimental error, only one point being rnarkinlly 
off the curve. 

If the existence of discontinuities could be clearly 
substantiated, then this must lend to a reconsidera¬ 
tion of current adsorption theories. With the hope of 
throwing Home light on tin* subject, it was decided to 
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repeat Chaplin's work, employing another and prob¬ 
ably more accurate method of unulysis. The ad¬ 
sorbent used was an oxygon (atmospheric) activated 
ash-free sugar charcoal which has been employed 
previously, 3 and the concentrations of the phenolic 
solutions were determined with a Zeiss interferometer ; 
the phenol used had been purified by repeated frac¬ 
tional distillation. A very unusual adsorption iso¬ 
therm (25°) was obtained (Fig. 1) with two series of 
measurements. No discontinuities of the type postu¬ 
lated by Allmand and his co-workers have been found, 
but the isotherm is composed of three distinct curves, 
each of which appears to extrapolate back to the 
origin. 

Several interesting possibilities present themselves, 
but it is desirable to investigate the phenomena mom 
intensively before a detailed discussion is entered 
upon. It is, however, worth pointing out that each 
or the curves, when treated independently, conforms 
to the adsorption theory of Langmuir. 

Charles Ockbbnt. 

Chemistry Department, 

King's Buildings, 

University of Edinburgh, 

June 30. 


. J Thm*. Far, S<* M, 218 ; 1932. 
* 5. Pky*. Chetn f1i VS, 900 ; 1032. 
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Effect of Carbon Monoxide on the Biological 
Reduction of Nitrate 

The reduction of nitrate is accomplished by cells 
of very diverse types—plant, animal, and bacterial. 
A thormolabile catalyst controls the activation of 
nitrate, though cases are known whore apparently 
nitrate may be reduced by biological means without 
the intervention of a specific catalyst. 1 The dis¬ 
tribution of the nitrate oxidase, as the catalyst may 
be conveniently termed, seems to be very haphazard ; 
it occurs in the livers of most animals, but nitrate 
reduction in muscle is confined to the rat and guinea- 
pig. Among the bacteria, it is absent from obligate 
anaerobes and aerobes, but it occurs in most faculative 
anaerobes* With these organisms nitrate serves as an 
oxidising source and will enable anaerobic growth to 
occur in its presence. 2 The nitrate oxidase is present 
in B. roti , the ability of which to reduce nitrate to 
nitrite has been made a test of its presence in bio¬ 
logical fluids. The activity of tin* enzyme is greatly 
inhibited by traces of hydrogen cyanide, 3 but it a sus¬ 
pension of li . coli which has been exposed to quite a 
high cron cent ration of hydrogen cyanide is wadi washed 
with saline the organism regains its ability to activate 
nitrate. 4 The effect of cyanide on nitrate oxidase is 
thus reversible. 

Preliminary experiments, carried out recently in 
this laboratory, now indicate that carbon monoxide 
lias a small but definite inhibitory action on the 
reduction of nitrate' by B . co/i, the inhibition appar¬ 
ently being greater the smaller the quantity of nitrate 
present. 

Nitrate reduction by B. coti in presence of a suitable 
donator is not only inhibited by carbon monoxide but 
also by oxygen, the effect witli oxygen being far greater 
than with carbon monoxide. From the facts available 
so far, it would seem that nitrate, carbon monoxide, 
and oxygen all compete for the nitrate oxidase, and 
the inference' would be that the enzyme belongs to 
the iron-containing class of molecule which has been 
described as responsible for the activity of peroxidase, 
catalase, and the indophenol oxidase. Further in¬ 
vestigation is necessary to decide* whether this is the 
case. 

There is some evidence that the chlorate oxidase 
of B. coll is inhibited also by oxygen and carbon 
monoxide. 

Details of this work will be published in duo course. 

J. H. Quastel. 

Biochemical Laboratory, 

Cardiff City Mental Hospital. 

1 Bornholm tun! Dixon, Hiochvm. J ., 23, 125 ; 1928. 

3 Qua*tel, Stephenson, and Whet.hum, liiuchrm, J., 10, 304; 1925. 

* Loftier ami Rialcr, Riochtm. 173, 449 ; 1926. 

4 quartet and Wooldridge, Jliochrm, 21, 1234; 1927. 


Zoological Nomenclature 

In accordance with prescribed routine, the under¬ 
signed invites the attention of zoologists to the fact 
that application has been made to the International 
Commission on Zoological Nomenclature to suspend 
the Rules and to place in the Official List of generic 
names : 

Lepidocyclina Gumbel, 1868, type (1898) Nummul- 
ites nuintdli; objective synonym Cyclosiphon Ehren- 
berg, 1856, type A*, mantelli ; Lytocerns Suoss, 1865, 
genotype Ammonites fimbriolus Sowerby; and Oph$- 
eeras Griesbaeh, 1880, genotype O, tibeticum Griosbach. 

These cases will be held open until about July 1, 
1933, to enable zoologists to submit to tho Commis¬ 
sion their opinions, for or against the proposition. 

C. W. Stiles, 

Hygienic Laboratory, Secretary, 

Washington, D.C. 
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Research Items 


English Folk-Dances. — Miss Maud Karpeles has 
published in Folk-Lore , vol, 43, No. 2, u study of the 
survival and revival of folk-dances, in which she ro- 
views the principal types of folk-dance with special 
reference to. the study of their meaning as a border¬ 
line province for the folk-dancer and the folk-lorist. 
The sword dance, which has survived in Yorkshire, 
Northumberland, and Durham, is danced by five men, 
or in Yorkshire by six or eight men, usually accom¬ 
panied by additional characters, the ‘ fool *, the ‘ king’, 
* queen and ‘ Bessie The sword in Yorkshire has 
a wooden liandle at one end but in Durham is a piece 
of flexible steel with a handle at each end. In tho 
climax of the dance the swords are woven into a 
1 look ‘ nut ’, 4 rose or ‘ glass \ and one character 
suffers a mimic decapitation. There are several 
features in the dance as it was sometimes performed 
which point to a play from which it has become de¬ 
tached. Fragments of the play have been noted and, 
like the mummer’s play, it is evidently of a ritual 
character, a fertility rite of which an animal sacrifice 
once formed part . The other main type of spectacular 
dance is the morris, for the name of which the best 
derivation up to the present seems to be 1 Moorish 
as referring to the blackened faces of the dancers in 
earlier times, of which traces survive in a smudge of 
black worn by some dancers in recent times. The 
morris may be an offshoot of the sword dance. There 
is, however, no trace of the sacrificial victim, though 
there are signs of a sacrificial or sacramental rite which 
are not embodied in the dance itself. It may be a 
processional hist ration dance in which the stationary 
dance at certain spots has been elaborated at the 
expense of the processional. 


Ritual Use of Fire in Queensland.—Mr. Donald F. 
Thomson describes in Man for July some ritual uses 
of fire among the Koka Dai’-yuri and other tribes of 
the lower Edward River, Gulf of Carpentaria, among 
whom social life differs little except in detail. As a 
centre of family life, fire establishes or affirms a bond 
of solidarity between individuals or within the group. 
Each family has its own fire, and family life centres 
around it. Of the two camps consisting of the single 
men and Hingle women respectively, oach has its own 
fire ; and however intimate may be relations, no 
individual from outside the family joins the family 
fire ; ho has his own fire, though it may be only a few 
yards away. In the Ompela tribe, the simple act of 
sharing a fire in the presence of the camp constitutes 
the marriage ceremony. At the critical stages of life 
when an individual is cut off from participation in 
normal social activities, he or she camps at ft fire apart 
from others. Fire is presented ceremonially to visitors. 
On approaching the camp they sit down outside until 
a ‘ big * man unarmed has sat down opposite them 
and then after a period has ordered a small piece of 
smouldering fire to be brought from the camp and 
presented to one of them. They then enter the camp. 
Fire is also used ceremonially in connexion with 
mourning ami burial rites. After the body or bones of 
the deceased have accompanied the mourners for a 
period of two or three years, and the time has come to 
end the mourning, the body is laid in the dry bed Of a 
river and a fire lighted at its head, while food and a 
small trough of water stand by. After a dance by the 
women and laments from the,men, the mourning paint 
is washed off and the fire extinguished with the water 
from the trough, as all lament loudly. 

Inheritance of Alkaptonuria*—So early as 1902, it 
was suggested that alkaptonuria is determined by 
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a recessive Mendelian factor. The condition is ap¬ 
parently due to the absence of an enzyme which 
catalyses the destruction of homogentisic acid in the 
human body, with the result that this substance is 
excreted in the urine. In an analysis of all the 
accumulated evidence, Messrs. Hogben, Worrall, and 
Zieve ( Proc . Roy, Soc, Edin 52, Part III., No. 13) 
have summarised all the known pedigrees and confirm 
the above conclusions. The condition is very rare, 
being estimated to occur less frequently than 1 in 
1,000,000 of the population. While it is recessive in 
a large majority of pedigrees, it occurs as a dominant 
in certain families, and particularly in one pedigree 
of four generations. One case of its. probable origin 
by mutation is also recorded. The total number of 
recorded cases is now 151, of which 100 are males and 
46 females. There is at present no satisfactory ex¬ 
planation of the excess of males, but the results are 
otherwise in accord with Mendelian expectation. 

Parasitism and Nutrition in Sheep.—Field trials 
carried out in 1931 by Dr. I. Glumes Ross and N. P. 
Graham, of the Division of Animal Health of New 
South Wales, revealed the predominant influence of 
good nutrition over parasitism in sheep (J. Council 
Set, Ind. Res,, vol. 5, 1932, p. 31). Lambs belonging 
to a lot known to be heavily infected with vari¬ 
ous internal parasites, the more important of which 
were the stomach worms, Hcemonchus corUortua , Osier- 
tagia circumcincta , and intestinal worms belonging to 
the genera Trichostrongylus and Nematodirus, were 
divided into five lots and run on different qualities of 
pasture. All the sheep were weighed at monthly 
intervals, and faeces from five sheep in each group 
were cultured each month to determine the type and 
degree of parasitism. The trial ran from March 26 
to Oct. 23-24, when the sheep were finally weighed 
and shorn. It was found that the increased risk of 
parasitism due to heavy stocking on improved pas¬ 
ture was more than offset by the improved condition 
of the sheep run on such pastures. The difference 
between the produce of un-top-dressed natural pasture 
and of improved pasture without rotation (at 24 sheep 
an acre) amounted to 18 lb. 5 oz. of wool and S3 lb. 

7 oz. of live weight per acre, and still further gains 
were recorded where a monthly rotation was in force. 
Medicinal treatment against internal parasites pro¬ 
duced no demonstrable effects in treated sheep in 
comparison with untreated sheep under the same 
conditions on improved pasture. Indeed, at the end 
of the trial, practically all worm infestation appeared 
to have been thrown off by sheep on improved - 
pastures, whether the animals had been treated or 
untreated. 

Mammal Coloration Simulating Environment.—In 
1929, L. R. Dice described two pocket mice and a wood 
rat from New Mexico, the colours of which strikingly 
matched those of their rather peculiar and distinctive 
surroundings. A further study of the distribution of 
these forms, carried out by Seth B. Benson and two 
colleagues in the Tularosa Basin and the neighbour¬ 
hood, has discovered three more rodents which tend ■* 
to match the colour of the lava fields on which they 
live and to which they appear to be restricted. These 
new aubapeoies, which have been named OiMus gram - 
mums tutarosce, PerogncUhus tntermedius rupestris, Slid 
Peromyscus nasutus griseus, have not reached the 
degree of blackness of the lava-dwelling wood fat and 
pocket mouse, but appear to be intermediate Stages 
between the ordinary colour and the black 
They are described, with two plates, by Benson { Unw* 
California Pub. Zool„ vol* *8, 1932, p* 335). 
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Irish EuphsusUns.—Miss Winifred E. Frost; in her 
work on the reproduction of NycUphanes couchii and 
Meganyctiphanes norvegica from off the south coast of 
Ireland ( Proc . Roy. Irish Acad., vol, 40, Sec. B, No. 
14, 1931) investigates the breeding seasons of these 
euphausians and finds the larva of NycUphanes 
throughout the year with an April maximum. It 

S robably has a spring and an autumn brood, whilst 
feganycUphanes apparently breeds in spring and 
summer with only one brood. As both these species, 
including the larvae, form a large part of the food 
of herring, mackerel, and young hake, a detailed 
knowledge of their life histories is very important, 
and Miss Frost’s observations give us some valu¬ 
able information concerning the seasonal distribution 
of the larvae. The area investigated lies off the 
south coast of Ireland and extends for about one 
hundred and fifty miles north and south, and for 
approximately two hundred miles from east to west, 
including both inshore and offshore waters. The main 
material consists of vertical plankton hauls taken with 
a Nansen net of two types, supplemented with occa¬ 
sional hauls with the Petersen trawl. It represents 
31 cruises, spread over eleven years (1920-31). The 
distribution of the two species appears to be similar, 
although in the English Channel NycUphanes is usually 
found much nearer the coast than M eganyctiphanes. 
Both larvae and adults occurred at one of the Irish 
stations with a depth of 150 metres. These two, both 
larvae and adult, are the most frequent species in the 
plankton of the waters less than 100 fathoms deep off 
the south coast of Ireland, the distribution of the 
larvae being ‘ patchy * without regard to depth or to 
a salinity range of 34-8-35*5 per mille. Only very 
general observations were made on vertical distribu¬ 
tion, but the author found that the bulk of the calyp* 
topis stages of NycUphanes are in the upper waters 
both day and night, whilst the older larva? and adults 
were more abundant in the upper waters at night, 
which agrees with similar observations at Plymouth. 


Fossil Marsupial from Africa.—Prof. E. Stromer, 
of Munich, has just described the first fragments of 
a fossil marsupial mammal from Africa (Sitzungsb. 
Bayer. Akad. Wisemath.-naturw. Abt., 1931 [1932], 
p, 177). They are portions of a lower jaw from a 
Middle Pliocene river-deposit south of Port Nolloth, 
Little Namaqualand, South Africa, and belong to an 
animal about as largo as an ordinary rat. The denti¬ 
tion is sufficiently well preserved to show that the 
newly discovered species must have been closely re¬ 
lated to the diprotodont marsupial CcBnolestes , which 
now lives in South America, and is represented by 
several extinct allies in the Tertiary rocks of Pata¬ 
gonia. The African form is genorically distinct, and 
is vnamed Palasothentoides by Prof. Stromer, who re¬ 
marks on the interesting geographical distribution of 
the csenolestid group of marsupials which is thus 

extended. 


Wood Anatomy in Mangrove Swamps.—Alexis J. 
Pahahin has studied the Philippine mangrove swamps 
from a new point of view (Phil. J . Sci. f vol. 48, No. 2, 
June 1932). The trees found in these forests belong 
to very different families, but are all growing in a 
remarkably uniform and very characteristic habitat. 
Panshid, therefore, studied the anatomy of these 
woods^to see whether their common structural feature 
9Ukge*ted a direct connexion between habitat and 
ahat^ny* AU of the woods were typically diffuse- 
porous and the vessels had usually comparatively 
•mall diameter. Apart from these two features, great 
Ay of structure was represented amongst the 
iVAAW.'bf. Species examined, and the author 
*' "*■ i agreement with Solereder, that habitat 
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does not impress any definite type of anatomical 
structure upon species with a different evolutionary 
history. 

Hypal Fusions in Dermatophytes.—Prof. A. H. R. 
Buller and his colleagues have devoted much attention 
to the study of hyphal fusions in various fungi. They 
have now turned their attention to a practical appli¬ 
cation of this knowledge (“Hyphal Fusions in Der¬ 
matophytes ”, by A. M. Davidson, Eleanor 8. Dowdiug, 
and A. H. R. Buller, Canadian Journal of Research, 
vol. 6, No. 1, pp. 1-23, 1932). Studies oil species of 
Microsporon and Trichophyton , which cause sores upon 
the skin and hair of human beings, have been made. 
It was found that hyphal fusions formed between any 
two myeelia of the same speoies isolated from different 
patients,' but did not form between the hyphae of 
two different species. A simple method of hanging- 
drop culture was used to compare the behaviour of an 
undetermined fungus with that of a stock culture. This 
method gave a trustworthy criterion for the identifica¬ 
tion of species, and may prove of great use in the treat¬ 
ment of human skin diseases. 

Earthquake Frequency at Kilauea.—The Volcano 
Letter for Fob. 4, issued at the Hawaiian Volcano 
Observatory, contains a remarkable curve represent¬ 
ing the seismicity of Kilauea during the past four 
years. In estimating seismicity, shocks of intensities 
1,2, and 3 of the Rossi -Forel scale are given the weights 
1, 2, and 3, very feeble shocks the weight J, and 
tremors that scarcely show on the seismograph records 
the weight J. The number of tremors are occasionally 
very great, for example, 6531 and 10,080 during the 
weeks ending last Dec. 28 and Jan. 4, and, to keep 
the curve within reasonable limits, the logarithms of 
the weekly figures of seismicity are used. The out¬ 
standing features of the curve are the high peaks of 
suddenly increased activity that accompanied the 
four outbreaks of Halemaumau on Feb. 28 and July 
25, 1929, Nov. 19, 1930, and Doc. 23, 1931, eruptions 
that were progressively more intense and lasting. 
The small oscillations tend to recur at intervals of 
from two to six weeks, with an average of 3*4 
weeks. 

The Granular Theory of Matter.—Volume 75 of 
Memoirs and Proceedings of the Manchester Literary 
arid Philosoph ical Society contains the Dalton Lecture 
delivered before the Society by Sir J, J. Thomson on 
the occasion of his receipt of the Dalton Medal of 
the Society for his “ eminent services to science ”, on 
March 17, 1931. The lecture was entitled “Atoms 
and Electrons”, and in it Sir Joseph showed how the 
discovery that an electron moving with velocity u is 
always accompanied by waves of length equal to the 
quotient of Planck’s constant h by the momentum mu 
of the electron, and of frequency proportional to the 
energy of the electron, had led him to the theory that 
matter was composed of granules of mass p, less than 
3 x 10-* 7 gm., all moving with the speed of light, the 
foroe on any granule being always at right angles to its 
path and producing therefore no change in the energy 
of the granule. When lines of electric force connect¬ 
ing protons and electrons link these granules together, 
the combination constitutes matter, and the of 
the proton or electron is the sum of the masses of the 
granules gripped by its lines of force, and the energy 
the sum of their energies. Further, if each granule is . 
exposed to a succession of impulses v a per second, the 
time of the impulses for each granule being arbitrary, 
for a mass m having m/p granules the frequency y of 
the disturbances will approximate closely to v 0 m/p arid 
the energy of the mass to vpc*/v 0 , which if we write A 
for tw?V v * gives Planck’s law. 
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Liquid Helium.—Prof, J. C. McLennan and some 
collaborators have published in the June number of 
the Philosophical Magazine some interesting photo¬ 
graphs of liquid helium. The liquid was very quiet, 
and had a meniscus with an almost negligible curva¬ 
ture at the edge and scattered very little light. Ex¬ 
amined for Raman spectra, it was found to exhibit no 
isolated modified lines ; the intensity of any possible 
Raman line was certainly fainter than the weakest 
Raman line observed in the spectrum of the light 
scattered from liquid oxygen or liquid nitrogen. The 
unmodified lines were, however, accompanied by very 
faint wings, probably to be attributed to rotational 
changes in unstable helium molecules in the liquid, of 
a structure recently investigated by Weizel, and formed 
from a pair of helium atoms each in the normal IS 
state. This work was done with the low terriperature 
form of the liquid, the form boiling above about 38 
mm. pressure being continually full of bubbles which 
caused largo spurious scattering. 

Excitation of the Nebular Spectrum.—A short note 
by H. Nagaoka and T. Futngami (Proc. Imp, Acad. 
Japan, March) contains the announcement of the 
production in the laboratory of a fresh part of the 
nebular spectrum. An arc was nm between carbon 
poles in nitrogen or oxygen which had been partly 
dissociated and ionised previously by causing it to 
pass through a hole in the carbon. The arc was 
spread out sideways by a magnetic field, and an 
auxiliary condensed discharge passed through it, 
between silver electrodes, at a distance of 15 cm. from 
the axis of the main polos. The luminosity of the 
auxiliary discharge extended somewhat towards the 
carbons, but the more remote parts were free from the 
bands of carbon monoxido and nitrogen, and showed 
only silver lines and lines of ionised oxygen and 


nitrogen. It is stated that the Latter included many 
found in nebulas and ascribed by Bowen to singly 
charged oxygen and nitrogen (O II and N II) and to 
doubly charged nitrogen (N III). The lines coming 
from doubly charged oxygen (O III) were not 
observed. 

Structure of Tetramminoplatinous Chloride.—-Wer¬ 
ner’s view that the 4-co-ordinated compounds of 
bivalent platinum possess a planar configuration, the 
four groups occupying the comers of a square with the 
platinum at the centre, has been several times con¬ 
tested. Pauling has, however, shown theoretically 
that the bivalent transitional elements nickel, palla¬ 
dium and platinum can form such compounds with a 
planar configuration, and, apart from availableevidence 
of a purely chemical nature, his conclusions are 
supported by investigations on the nickel derivatives 
of benzylmethyl glyoxime and the X-ray analysis of 
K 2 PdCl 4 and K a Pt01 4 , in which the metal occurs in the 
anion. Cox (J, Chem. Soc., June) has now shown by 
X-ray analysis that the same configuration also occurs 
in the cation, Pt(NH 3 ) 4 , of the salt Pt(NH 3 ) 4 01 8 , H a O, 
and it appears fairly certain that the bonds to any four 
identical groups co-ordinated to a platinum atom lie 
in a plane. The compound in question forms an ionic 
lattice with one molecule in the unit cell, and the 
symmetry requires that the ammonia groups are 
rotating about the covalent bond. The water mole¬ 
cules are loosely held and can be expelled without 
disrupting the crystal : the best position is probably 
with the oxygen atom at the centre of the cell. Each 
platinum atom is surrounded by four ammonia groups 
in a square and at a greater distance by eight equi¬ 
distant chlorine ions. Each ammonia group is at the 
centre of four coplanar chlorine ions, while each 
chlorine ion is surrounded by eight ammonias. 


Astronomical Topics 


Comets.—Dr. A. Dubiago gives a definitive orbit 
for Brooks's periodic comet at its last return, and a 
predicted one for this year, in Astr. Nacli. 5874 : 


T 1025 Nov. 1-720403 U.T. 
w 105” 30' 57-33* \ 

n 177 25 n-flu -1025-0 

i 5 33 ] 1*07 I 

0 20 8 30-20 

n 513-27574* 
log a 0-5507700 


1032 Oet. 7-5519 U.T. 
105° 48' 18*1 
177 27 11 } 1932-0 
5 32 52 J 
20 4 7 

511-064* 

0 56075 


An ephemeris from June 5 to Doc. 30 is given ; it is 
very dose to that of Mr. F. R. Cripps in the B.A.A. 
Handbook; Mr. Cripps applied perturbations by 
Jupiter and Saturn (Dubiago applied those of Jupiter 
only), and obtained T Oct. 7*623, differing from the 
other by less than two hours. The conditions this 
year are very favourable, tho comet being in opposi¬ 
tion at its perihelion. 

The Journal des Obsermteurs for May contains a 
study by Dr. A. Schaumasso of the periodic comet 
Borrelly, which has been seen at each return since its 
discovery in 1905 ; he has applied perturbations by 
Venus, Earth, Mars, Jupiter, Saturn, and finds the 
elements; 


T 1925 Oct. 7*53004 U.T, 
u 352° 25' 34-11*1 

a 77 6 12*17 V1930-0 

i 30 30 39-83 j 

0 38 3 26-35 

n OlS-SSiOi*' 

Period 6-885251 y. 


1932 Aug. 27-79623 U.T. 
352° 33' 6-74*1 
77 2 3-63 1930-0 

30 31 47-18 J 
38 4 59-78 

610-11281* 

6*874830 y. 


T in 1932 is 1*8 days later than the value used in 


No. 3275, Vol, 130) 


the ephemeris in the B.A.A. Handbook. The comet 
will be well placed as a morning object for northern 
observers in September and October ; a misprint in 
the Handbook should be corrected. Read 352°, not 
325°, for w. 


Slopes of the Lunar Mountains.—Mr. T, L. Mac¬ 
Donald has been contributing a series of papers on 
lunar statistics to the B.A.A, Journal ; the issue for 
May contains a study of the slopes of mountains, 
which is based on examination of the shadows at 
different altitudes of the sun. The mean value of the 
inclination is deduced as being slightly less than 30° 
for the larger craters, but attaining 36* for those with 
diameters less than 40 km. Mr. MacDonald states 
that 30° is the angle at which equilibrium of loose 
debris is possible. In view of the disturbing effect of 
the great range of temperature between day and night, 
tho older formations would probably have had time tq 
reach equilibrium ; but it is suggested that the small 
formations may havo been the latest, and that there 
has not yet been time to reach a state of equilibrium. 
Many of the objects in question are near the borders 
of the maria, which are likely to be areas of weakness; 
where disturbances may-have continued to a later ; 
period than in more stable regions. 

Mr. MacDonald’s work shows that observers noecj 
not consider that the moon’s surface is so well known, 
that nothing more remains to be done. Visual worii ; 
can give more continuous records of the changing 
aspects of the shadows than can be done byphoto* 
graphy, in view of the great number of plates thatthe 
latter wonld require. 
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University 

rpHE comparative statistics recently issued by the 
University Grants Committee for the academic 
year 1930-31 relate to the twelve universities of 
England and Wales with their colleges, the inde¬ 
pendent university colleges of Exeter, Nottingham, 
and Southampton, the Manchester College of Techno* 
logy, the four Scottish universities, and the Royal 
Technical College, Glasgow. The tabular statements, 
which compress into twenty pages a vast amount of 
information regarding the finances, students, staffs, 
and libraries of these institutions, are preceded by 
an introductory note directing attention to a number 
of figures of special significance. 

Of the 47,587 full-time students included in the 
returns, 33,569 wore in England, 2868 in Wales, and 
11,150 in Scotland. Of those in England, nearly a 
third were at Oxford (4658) and Cambridge (5599), 
a third at London, and rather more than a third 
at provincial universities and colleges. One of the 
tables, entitled “ Home and University Residence 
of Full-time Students ”, affords a factual basis for 
criticising certain theories put forward in a recent 
discussion in the Universities Review of the question 
“ What is wrong with the Modern Universities ? ” 
It has been suggested that they fall short of what has 
been expected of them through being too intensely 
local and through being, in the main, non-residential. 
The table shows that Bristol and Reading universities 
and Exeter, Southampton, Aberystwyth, and Bangor 
university colleges draw more than half of the total 
number of their full-time students from homes more 
than thirty miles distant, and can therefore scarcely 
be described as predominantly 4 local ’. It shows, 
too, that Reading, Exeter, and Southampton accom¬ 
modate more than half their full-time students in 
colleges or hostels, and may therefore fairly claim 
to be considered ‘ residential \ Excluding London, 
where tho proportion of students so accommodated 
is small, 52 per cent of the full-time women students 
and 36 per cent of the mon were in colleges or hostels. 

The same table shows also how many of the full¬ 
time students came from homes outside the British 
Isles but within the British Empire (2759) and how 
many wore from foreign countries (1809). Tho per¬ 
centage of foreign students has increased in recent 
years. 

As regards the character of the work in which 
university students were engaged, they are graded in 
Table 3 as * advanced ’ (including research workers), 

1 first degree \ and * diploma \ Full-time students 
Were distributed among these grades as follows : 
2237 ; 36,886 ; 8464, Tho table includes also par¬ 
ticulars of 14,725 part-time students, of whom 8280 
Were not classifiable under the above grades, as the 
courses they followed did not lead to degrees or 
diplomas : more than half of these were in London 
(chiefly University and King’s Colleges and the London 
School of Economics) and Glasgow (Royal Technical 

• Unlvewity Grant* Committee: Return* from Universities ami 
University Colleges In receipt of Treasury Grant, J 930-81. Pp. sw. 
(London ; H.M. BUtlonery Office, 1932.) U. <W. net. 


Statistics * 

College). A further indication of the standard of 
work is afforded by the number of higher decrees 
(excluding those granted without examination), 
namely, 1323, and lugher diplomas, 346. 

Fields of study are demarcated in five comport¬ 
ments : arts (including theology, fine art, law, music, 
commerce, economics, and education), pure science 
and mathematics, medicine (including dentistry), 
technology (including engineering, applied chemistry, 
mining, metallurgy, architecture, etc.), and agri¬ 
culture. The distribution of the general body of full¬ 
time students was : arts 51*8 per cent, medicine 20*8, 
pure science 16*5, technology 9, agriculture 1*9; but 
taking advanced students alone, the pure science group 
is the largest (42-6 per cent), followed by arts (38*4), 
medicine (7*6), technology (9-7), and agriculture (1*7). 
Tlie following table gives the names of the universities 
in which tho pure and applied science groups (exclud¬ 
ing medicine) were most numerous : 


Pure Science. Technology. Agriculture. 


Cambridge 

1168 

London : 


Reading 

190 

Oxford 

569 

Imp. Coll. . 

602 

Cambridge . 

157 

Man eb ester 

530 

Univ. Coll. . 

265 

Edinburgh . 

133 

London : 


Cambridge . 

568 

Oxford . 

99 

Univ. Coll. 

518 

Liverpool 

326 

Aberdeen 

74 

Imp. Coll. 

376 

Glasgow 

304 

Aberystwyth 

58 

Glasgow 

429 

Manchester : 




Liverpool . 

295 

Coll, of Tech. 

272 




Of the advanced work in pure science, four-fifths was 
in chemistry and physics. 

The financial statements show incomes amounting 
in the aggregate to nearly six million [xnmds, as 
follows : 

London ..... £1,607,149 

Oxford and Cambridge . . 1,053,477 

English Provincial Univorsities and 

Colleges. 1,660,153 

Wales. 346,768 

Scotland ..... 863,389 

These figures include the addition to the Treasury 
grant voted by Parliament in 1&30 for the quin¬ 
quennium beginning 1930-31, and show therefore a 
considerable advance upon the figures for the previous 
year. Parliamentary grants, together with grants 
from local authorities, now constitute on an average 
45 per cent of income in England, 67 per cent in Wales, 
and 43 per cent in Scotland. Thanks to tho addition 
to the grant, only ten of the fifty-two institutions 
ended the year with deficits, and the aggregate 
amount of these was but £11,403. 

Expenditure on libraries, which is exhibited in some 
detail in a special table, amounted to four per cent of 
the total expenditure, and more than ten per cent of 
it was for purchase of learned journals. Comment¬ 
ing on this, the committee observes that “the most 
serious and perplexing problems which at present 
exercise the minds of librarians all the world over are 
those which arise out of the increasing number and 
cost of periodicals ”. 


Condensed and Dried Milk* 


TYH. %, A. ALLEN, of the recently founded Hannah 
Dairy Research Institute, has brought together 
and reviewed* in the publication before us, the facts 
relating to the preparation of condensed and dried 




to the Court enstogspd 
rfttftdHUlc, and Whey; t Review of extaWng 
iRefl, JPp. 160. (AuchincralVe: Henna! 
tiWU 4a W.net. 


Rewaroh Institute. Bulletin No. 8: The 


,bd Drying of Whole 
4 m Knowledge. By 
nao Dairy Research 




milk products. The pamphlet appears at an oppor¬ 
tune time, since for reasons of national economy 
efforts are now being made in Great Britain to increase 
supplies of home-produced foods. Large amounts 
of condensed and dried milk are imported annually 
into the country, the totals for 1931 being given as 
2,700,000 cwt. and 250>000 cwt. respectively. 

Just as in the case of the commercial canning of 
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fruit and vegetables, where at the present time, by 
improvements in technical methods and the organisa¬ 
tion of suitable supplies, an important industry is 
developing, so in the condensation of milk—whether 
to furnish evaporated (unsweetened) milk, sweetened 
condensed milk, or dried milk—development ought 
not to bo difficult. Th© first requisite for such de¬ 
velopment is a knowledge of the raw material, and 
in Part 1 of the bulletin an account is given of the 
influence of the various components of milk in con¬ 
densing and drying. Part 2 deals with the colloidal 
properties of milk, as these are important with refer¬ 
ence to coagulation by heat in the manufacturing 
processes, and in tho alcohol test, by which the suit¬ 
ability bf milk for condensing is judged. The influence 
of heat on milk, both as regards the bacterial flora and 
changes of a chemical nature, are discussed in Part 3, 
and the effect in both cases is shown to have important 
bearings upon factory methods and upon the final 
product. 

The manufacture of sweetened condensed milk is, 
as would be expected, described fully, the technical 
operations first being outlined. Sections on the 
bacteriology of the product, the control and testing 
of the raw milk, the bacterial flora of milk, all give a 
good r6sum6 of the present state of knowledge, In 
the last section of Part 4 are described the defects in 


condensed milk, due on one hand to micro-organisms 
and on the other to chemioal or physical changes. 

In Part 5 evaporated milk is dealt with in a similar 
manner, and in Part 6 dried *inilk ; in the latter Part 
the composition and properties of milk powders are 
discussed especially with reference to keeping qualities. 

The waste of valuable food material in the whey 
from cheese factories—the loss has been estimated to 
be about £1,000,000 annually in Great Britain—has 
occasioned much thought, and a certain amount of 
research work has been undertaken, but so far no 
commercially successful method of utilising the whey 
has been put into operation. What has been achieved 
is reoorded in Part 7, and it seems very probable that 
with the knowledge now available and the perfecting 
of the engineering details a food capable of being used 
in the confectionery and sweet trades will be manu¬ 
factured economically. 

The final part of the bulletin discusses the uses of 
oondensed milk and dried milk in the household and 
in industry. 

The writer of the bulletin—Dr. L. A. Allen—is to be 
congratulated upon the thoroughness with which he 
has gathered together the material, and upon the 
skilled and critical manner in which he reviews it. In 
each section the points having a bearing upon the 
subject under discussion are clearly brought forward. 


Altruism in Science and Industry 


TTNDER the title “ Science and Industrial Sanity ”, 
in the Hibbert Journal for July 1932, Mr. H. P. 
Vowles and his late wife, Margaret Vowles, discuss 
some of the effects of the application of science to 
industry during tho last century and half, particularly 
the enormous increase in productivity and the un¬ 
accompanying unemployment. They reject at the out¬ 
set the pleas for a return to the pre-scientific age or for 
the suspension of scientific research and its application 
to industry for several decades, and point out that the 
spectacular increase in productive capacity has been 
accompanied by a considerable change in the ethical 
standards of industry. Wherever science has influ¬ 
enced industrial activity, the spirit of service has come 
into competition with the desire for private gain. The 
serious problems with which mankind is now con¬ 
fronted are mainly attributed to the existence of whole 
tracts of industry, notably those concerned with the 
monetary aspects of distribution, which are uninflu¬ 
enced by science, and where alike the scientific method 
and the spirit of service have yet to penetrate. 

In support of their contention, the authors refer to 
the noble tradition of science that the service of man¬ 
kind should be given precedence over personal advance¬ 
ment, and to the part played by the engineer in the 
permeation of industrial activities with the ideal of 
public service. Engineering institutions and societies 
have all adopted the attitude that though engineers 
must normally earn a living by their work, the primary 
purpose of engineering activity is the service of man¬ 


kind. Political economy similarly became imbued 
with the idea that co-operation is a nobler ideal than 
self-interest, and to-day the idealism of the engineer¬ 
ing societies is only one of the indications that as in¬ 
dustry becomes more influenced by science the obliga¬ 
tion upon all to subordinate self-seeking to the common 
good becomes more widely acknowledged. 

Accordingly, with this change in mind, it is possible to 

resources affecting^not only manual but also clerical 
labour, or the realisation that the mechanical invasion 
of mankind is only in its initial stages. The penetra¬ 
tion of science to the world’s monetary and ffistribu- 
tive systems is bound to follow; and beyond this, the 
complete permeation of industry by science, involving 
the attainment of higher educational levels for all and 
producing a saner work-day environment, should be of 
considerable assistance in guiding men to sane uses of 
the leisure which will be available for all in the com¬ 
pletely scientific State. Such rationalisation and re¬ 
organisation necessarily involve a very wide margin of 
leisure for all, but if science enables men to see industry 
in its right perspective and themselves in their right 
relation to industry and to one another, the fear mat 
leisure will be used unwisely in the scientific State may 
never be justified in the event. Nor need we dismiss 
as utopian the suggestion that science and machinery, 
and the leisure they make possible, are destined to 
play an indispensable part in lifting men to new and 
higher levels of endeavour and achievement. 


Development of the 4 Grid’ in Great Britain 

AN address by Sir Archibald Page, chief engineer of nised that electricity can be produced much more 
the Central Electricity Board, on the ‘grid’ for cheaply m large quantities, and that electricity is the 
electric supply in Great Britain was given recently to most convenient agency for the transmission of powers 
the Electrical Association for Women (the ElectruxU heat, and light. aawml stations 

Age, July). Sir Archibald points out that there are found it advantageous to ™lr them together, 
three main stages of getting electrioity to the con- outbreak of the War and the subsequent increased 
Burners’ terminals, namely, generation, transmission, demand for power led to the appomtaeni bf t&K? 
and distribution. The Central Electricity Board is Electricity Commission to regulate 
primarily concerned with the first and in a less degree production and distribution of eleo^icity 
with the second of these stages, ' ;■ with modem ideas. ’ 

At the beginning of this century, engineers reoog- In i&£6 the Weir 
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establishment of a system of main transmission lines 
called the * Grid Iron * for the purpose of interconnect¬ 
ing the principal generating stations of Groat Britain, 
and in due course proposed the shutting down of less 
efficient stations. To effoct this, a new organisation 
called the Central Electricity Board was set up to 
manage what may be called the * wholesale ’ side of 
the supply industry. This Board is now hard at 
work accelerating the completion of the 4000 miles of 
transmission lino and the numerous transforming and 
switching stations involved, and is already well ahead 
of its original programme. 

Although on technical and financial grounds it was 
advisable to use overhead linos, it was necessary to 
use a considerable mileage of oable, mainly in the 
London district. Tho value of the orders given by the 
Board to British firms now exceeds 22 million pounds. 
This has reacted on unemployment figures and the 
electrical industry is one of tho few flourishing in¬ 
dustries in the country. The Board is in no sense 
a government department. It is part of the supply 
industry and is financially self-supporting. 

Great Britain with its dense population, diversified 
industries, cheap coal, and extensive coast-line is 
an ideal country to electrify. What is needed is an 
efficient organisation to ensure that expansion of out¬ 
put which will bring cheap electricity to the consumer. 
■The field is wide. Only about 65 per cent of the 
machinery utilised in industry is eleotrioally driven. 
There are eleven million potential consumers in Great 
Britain and only about four and a quarter million are 
connected with tho supply mains. 

Sir Archibald Page pointed out that Great Britain 
was the first country to lay down a national system 
of electric trunk mains. It was now almost impossible 
to make a train or car journey of any distance without 
seeing some of the lattice steel towers supporting the 
electrical conductors which constitute the ^grid \ 


University and Educational Intelligence 

Cambridge. —At Emmanuel College the studentship 
offered for competition to graduates of other universi¬ 
ties intending to commence residence as research 
students in October has been awarded to L. Belchetz, 
Rhodes University College, Grahainstown, South 
Africa (chemistry). The studentship held by J. W. 
Harding (Victoria University College, Wellington, New 
Zealand) for mathematical physics has been renewed 
for a third year. Internal studentships offered for 
competition to members of the college have been 
awarded as follows : B. V. Bowden (physics) for one 
year, A. J. Ward (mathematics) for two years. 


London, —The following degrees have been con¬ 
ferred : D.Sc. in biochemistry on Manayath Damodaran 
(Imperial College—Royal College of Science) for a thesis 
on ^The Ammo-Acids of Ghiterin " (Biochem. J 

1931) , “ The Dicarboxylic Acid Nitrogen of Proteins ** 
C Biochem . J., 1931), and “The Isolation of Asparagine 
from an Enzyme Digest of Edestin M ( Biochem. J 

1932) . D.Sc. in chemistry on Ranchhodji Dajibhai 
Desai (Imperial College—Royal College of Science) 
for a thesis entitled “ The Influence of Methyloyclo* 
pentane and Methvlcyolohexane Rings on Carbon 
Tetrahedral Angle A (J- Gkem. Soc., May 1931 and 
April 1*932), D.Sc. in mining geology on Mr. G. C. A. 
Jackson (Imperial Collage—Royal School of Mines) 
for a.thesis entitled “ The Geology and Ore-deposits 
of the N’Chaoga Mine and District, Northern Rho- 
dssia ”, a portion of which, entitled “ The Ores of the 
N'Chapga Mine and Extensions, Northern Rhodesia *\ 
has been published in Economic Geology , vol. 27, No. 3, 

BTSo. in psychology on Mr. S. J. F. Philpott 
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(University College) for a thesis entitled “ Fluctua¬ 
tions in Human Output “ (Brit J. Psych., 1932). 


It is announced that the Prudential Assurance 
Company has offered to contribute £1500 a year for 
a term of seven years to the Loudon School of Hygiene 
and Tropical Medicine. The suggestion that the 
contribution shall be directly associated for the 
duration of the gift with the University chair of 
public health has been accepted by the governors of 
the School. 

The Science Scholarships Committee of tho Royal 
Commission for the Exhibition of 1851 has made the 
following appointments to Overseas Scholarships 
for 1632 :—On the recommendation of McGill Uni¬ 
versity : Mr. ,T. F. Heard (physics. Imperial College 
of Science and Technology, London), Mr. M* K. 
McPhail (biochemistry, National Institute for Medical 
Research, London) ; on the recommendation of 
Queen’s University, Kingston : Mr. W. J. Henderson 
(physics, University of Cambridge), Mr. G. K. Farn- 
ham (metallurgy, University of Manchester) ; on the 
recommendation of the University of Melbourne : 
Mr, A. B. Edwards (geology, Imperial College of 
Science and Technology, London) ; on the recom¬ 
mendation of the University of Sydney : Thelma M. 
Reynolds (organic chemistry", University of Oxford) ; 
on the recommendation of the Universities of Cape 
Town and the Witwatorsrand : Dr. E. 0. Halliday 
(physics, University of Cambridge and the Experi¬ 
mental Station of the Radio Research Board, Slough) ; 
on the recommendation of the University of New 
Zealand : Mr. R, M. Barrel* (physical chemistry. 
University of Cambridge). 


Calendar of Geographical Exploration 
Aug. 10 , 1537.—De Vaca and the Gulf of Mexico 

In 1528, Cabez de Vaca had accompanied Pamfilo 
de Navarez on an expedition which landed on the 
west coast of Florida near Tampa Bay. In a subse¬ 
quent march they lost touch with their ships and the 
party broke up. In the winter of 1523-29, of a party 
of 80 on the ‘ Island of Misfortune * off the coast 
of Texas, only 15 survived. Do Vaca was one; ho 
crossed to tho mainland and spent five years among 
the natives. Then, with a companion, he travelled 
south, crossing the Brazos and Colorado Rivers and 
reaching San Antonio Bay. Ultimately he reached 
Mexico City and returned to Europe, arriving at Lisbon 
on Aug. 10, 1537. His account of the ridies of the 
region which he had visited resulted in the journeys 
of Coronado and de Soto. 

Aug, iz, X 901 . —-Kaiser Wilhelm II. Land 

Prof, von Drygalski left Kiel on Aug. 11 in tho Gauss, 
reaching Kerguelen Island on Dec. 31, whore a party 
of German scientific workers had landed a few months 
earlier and had set up an observatory. The Gauss 
wintered in the ice, and a sledging party discovered 
the land named Kaiser Wilhelm II. Land, with a hill 
1500 ft. high, which was named the Gaussberg. The 
expedition not only discovered new land, but also 
recorded many valuable scientific observations. 

Aug. X 2 P 1767 .—Carteret's Discoveries in the Pacific 

Capt. Carteret in the Swallow, after discovering 
Pitcairn Island, reached the Santa Cruz group. Al¬ 
though these islands hod been discovered by Mendafta 
a oentury before, their position was but imperfectly 
known and Carteret may be credited with their re¬ 
discovery . Later the group now known as the Carteret 
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Islands was discovered, though Carteret himself iden¬ 
tified them wrongly. Carteret’s most important dis¬ 
covery was that the strait between New Britain and 
New Ireland was a channel and not a bay, as Dampier 
had concluded. Othor email islands were discovered 
and the south coast of Mindanao was examined, the 
Swallow returning home in 1769. 

Aug, 13, X829.—The North Magnetic Pole 

Sir John Ross in the Victory , accompanied by his 
nephew, James Clark Ross, in a ship fitted up by Sir 
Felix Booth, reached Fury Beach, where Parry had 
abandoned the Fury in 1826. Thoir object was to 
find the north-west passage. In this they failed, but 
the land* called Boothia in honour of Sir Felix Booth 
was discovered, and James Clark Ross, by means of 
sledge journeys, located the north magnetic pole in 
70° 6' 17* N., 95° 46' 63* W., on the western coast of 
Boothia. He also discovered and named King William 
Land and surveyod its northern shore. Their boat 
was frozen in during its first winter and the Rosses 
were unable to extricate it. They thus spent four 
winters in the region, when fortunately they were 
picked up by a whaling vessel in Lancaster Sound, 
which they had reached by boat. This whaler, the 
Isabella , was the same ship in which J. C. Ross made 
his first voyage to the arctic regions in 1818. J. C. 
Ross in 1839-43 did magnificent work in the antarctic. 
(See Calendar for Jan. 1.) 


Societies and Academies, 

Dublin 

Royal Dublin Society, May 24.—Irish Radium 
Committee Report for the year 1931. 16,766 milli- 

curins of radon were issued during the year for thera¬ 
peutic purposes. Detailed reports from some of the 
argest users record the results of the treatment of 
400 cases.- J. Stuart Thomson t The anatomy of the 
tortoise. A study of the morphology of the closely 
allied species, Tcstudo ibera and T. grasca , system by 
system, in a way never attempted in a ohelonian 
since the classic work of Bo j anus on Emys europce 
in 1819. The dissections of the vascular system from 
injected specimens, showing the complicated con¬ 
nexions of the arteries and veins related to the cara¬ 
pace, are some of the important features. Transverse 
sections of a six-weeks-old Teatudo cut in celloidin 
are figured. The author recommends the importance 
of some dissections from the dorsal surface, after 
dissolving away the carapace with acid.—W. E, 
Abraham : Contact angles in an oil-water interface 
and their application to free flotation in the Weva 
inclinometer. In tins instrument a floating magnet 
is used to determine the magnetic meridian. The mag¬ 
net is encased in ebonite coated with gutta-percha, 
which lies in an oil-water surface in a containing 
glass vessel. As the water does not wet the gutta¬ 
percha, capillary repulsion ensures free rotation.— 
J. Lyons and G. T. Pyne : Factors affecting the body 
or viscosity of cream and relative matters. Data are 
presented to show the effect of separation tempera¬ 
ture, previous ohilling, and pasteurisation of milk, 
and re-separation of chilled pasteurised cream on the 
viscosity of the ultimate product. 

Edinbukoh 

Royal Society, June 20. —Pierre Rijlant : Auto¬ 
matism and conduction in the mammalian heart. 
The contraction of the heart Starts in the sinus region. 
This initial activity is accompanied by mechanical 
and electrical changes limited to the sinus. The 
cathode ray oscillographic records of the pacemaker’s 
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activity show a series of electric waves, each of them 
being localised to a limited region of the sinus. The 
initial wave appears in a limited spot situated at the 
venous side of the sinus and corresponding to the 
embryologies! remnant of the right duct of Cuvier. 
The transmission of this initial activity to the auricle 
occurs through a differentiated contractile conduction 
system. In the mammalian heart automatism and 
rhythmieity occur in a limited region with charac¬ 
teristic structure. These regions are contractile and 
their contraction is independent from that of the 
myocardium. Transmission occurs through a differ¬ 
entiated system which unites the different segments 
of the myocardium.—L. Hogben : Filial and fraternal 
correlations in sex-linked inheritance* When in¬ 
heritance iB sex-linked, the correlations of relatives 
differ from those based on the more typical mode of 
transmission, and differ according to the sex of the 
pairs. As compared with filial correlations of the 
Pearsonian type, the correlation for father and son 
is zero, for mother-daughter it remains unchanged, 
and for father-daughter or mother-son it is raised. 
The correlation for brother - sister is lowered as 
compared with PearBon’s fraternal coefficient. For 
brother-brother it remains unchanged and for sister- 
sister it is raised. From the formulas given it is seen 
that no comparison between twin correlation is valid 
unless the sox composition of the groups compared 
is identical. In addition, it is seen that a study of 
correlation between relatives classified in every possible 
way with respect to sex could provide a means of 
estimating the contribution of sex-linked genes to the 
observed variants in a population.—A. Graham : On 
the structure and function of the alimentary canal 
of the limpet. In Patella vulgata the radula, lubri¬ 
cated by the salivary secretion, scrapes the food 
particles, mainly diatoms and small algae, off the 
rocks on which the animal is living, and conveys them 
to a ciliated food channel running down the fore-gut. 
Into this channel ciliary currents convey an amylo- 
lytic enzyme secreted by side folds in the same region. 
The mixture of food and enzyme is absorbed by 
absorbing cells in the digestive gland. The rest of 
the alimentary canal, of which five histologically 
different portions may be distinguished, is chiefly 
concerned with elaborating the' waste matter into 
rod - shaped faecal masses. — S. M. K. Henderson : 
Notes on Lower Old Red Sandstone plants from 
Callander, Perthshire. South of Callander, plant- 
bearing flagstones occupy the centre of a great syn¬ 
cline, and are exposed in the area between the Rivers 
Toith and Forth. The following have been obtained 
from an exposure in the Tarr Bum at Ballanucater 
Farm : (1) Pachy theca sp. ; (2) Arthrostigma gracile, 
Dawson ; (3) Psilophyton , Dawson, and associated 
remains that may belong to the one plant. Those 
included under (3) may be grouped into (o) spiny 
stems, (6) slender spineless dichotomous branch- 
systems, (c) stout and slender branch-systems with 
axillary structures. The consideration of these re¬ 
mains has raised two questions : Does the association 
of plants of type (6) with those of type (a) indicate 
the appearance of HoatimeMa -like plants in the Lower 
Old Red Sandstone, or may they be classed under 
some such form as Psilophyton goldschmidti ? The 
second question concerns the demonstration of axillary 
structures in some of the branch-systems (c). Do they 
belong to spiny axes of Pailophyton type, or do they 
indicate the presence of another type that would have 
to be classed as HostimeUa sp. T 

Pabis 

Academy of Sciences, June 20 (vol. 194, pp. 2181- 
2248).—H. DouviUe: Notice on the work of Albert de 
Grossouvre.—C. Matigoon and M* L4on; Tfee tibtopbp? 
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chemistry of the calcium orthophosphates. — Louis 
Blaringhem : The inheritance of sex in meadow sage 
(Salvia prateneis), Although tho author has been 
unable to establish a lino of 8. prateneis containing 
only female descendants, it is probable that in six 
generations the percentage of individuals of this sex 
could be raised to 90 per cent.—Jean Tilho was elected 
a member of the Section of Geography and Naviga¬ 
tion in succession to tho late General Terris. Jean 
Cabannes was elected correepondant for the Section 
of Physics. — Jean Bosier : The apparent rarity of 
hyperbolic comets.— A. Buhl : Multipoint movements 
correspondmg to the Sohrtidinger equation written for 
the case of a single point.—C. Courtyand C. Ch4neveau : 
The direct measurement of the magnetic suscepti¬ 
bilities of liquids, by the Curie-Ch^neveau magnetic 
balance. Data are given for carbon tetrachloride, 
chloroform, alcohol, and pyridine.— T. N. Panay : The 
realisation of a black body at the boiling point of 
metals. A method of obtaining black body radiators 
at fixed temperatures. Details are given of the con¬ 
struction of a black body radiator working at the 
boiling point of zinc.—J. Gilles : The variation in the 
wave-length of lines emitted by a copper arc of great 
intensity. The stability of the arc was ensured by 
using a brass anode and graphite cathode. Three 
wave-lengths were studied, 5218, 5153, and 5105. Tho 
last showed no change, but the first two showed dis¬ 
placements of the same order.—F. Wolfers : The 
possibility of a Compton effect in optics. From a 
mathematical study, the trajectories of the photons 
are reflected and refracted at the surface of separation 
of two media in such a maimer that the frequency of 
the photons remains invariable. Hence in inter¬ 
ference phenomena there is no difficulty due to the 
Compton effect.—Marcel Cau : The interpretation of 
the experiments of Pog&ny; tho influence of the 
thickness. —S. V. Sze : The magnetic spectrum of the 
p-rays emitted by ThC + C' + C\ Details of measure¬ 
ments of 28 lines, half of which are new.—Mme. IrAne 
Curie, F. Joliot, and P. Savel : Some experiments on 
the radiations excited by the a-rays in light bodies. 
Experiments on the action of the a-rays on lithium and 
beryllium.—Francis Perrin : The possible emission of 
demi-helions during certain induced radio-activities. 
The possibility of the existence of a demi-holion, re¬ 
sulting from the reunion of a proton and a neutron 
(mass 2 , charge 1 ) is discussed, and some consequences 
deduced.—Pierre Dubois : The reduction of perman¬ 
ganate by manganese sulphate. Study of the varia¬ 
tions in oxygen content of the precipitate produced by 
changing the amount of permanganate and the pH. of 
the liquid.—M. Battegay and L. Denivelle : Amino- 
sulphonamide or sulphamide, SO,(NH a ) a .—P. Carr 6 
and D. Libermann : Thionylaniline as a reagent in 
organic chemistry. Its use for the characterisation of 
acids as anilides. Thionylaniline may serve to identify 
many acids as anilides. Cases are described for which 
the method is unsuitable.—Mailhe and Creusot; The 
thermal decomposition of isopentane in the presence 
of silica gel. At 08O Q C., with silica gel as cataiyBt, 
for 15 seconds heating, isopentane gives 75 per cent 
gaseous products and 25 per cent liquid rich in 
ethylenic and aromatic hydrocarbons, — Paul Gau- 
bert: Tints due to the pleochroism of crystals and 
of artificially coloured spherolites.— N. Stoyko: The 
periodic displacements of continents. A discussion of 
the periodic variations of longitudes of various ob¬ 
servatories. The period of the variation is about 
eleven years, the same period as the sunspot variation. 
—Ernest Esclangon: Remarks on the preceding 
l ^ n niunN ation,—G. A. Nadson and C. A. Stern ; The 
laotfcn at a distance of metals on micro-organisms. A 
continuation of previous work on the same subject, 
Hie Action of the metal is stronger (that is, the colonies 

^ mi 


developed are fewer) as the atomic number of the 
metal increases. The possible cause of this action is 
discussed ; it is not due to the production of ozone or 
of hydrogen peroxide.—J. M. Lys : Hie composition 
and evolution of the reserves in Cyclamen latifolium . 
—E. Sollaud: The development of Palasmonetee 
meeopotamicus compared with that of other circa- 
Mediterranean Pakemoneiee ,—Emile Terroine, Miles. 
Marguerite Champagne and Gilberte Mourot: The dis¬ 
tribution of the urinary type of nitrogenous meta¬ 
bolism in various species of mammals during the 
minimum of specific endogenous discharge.—Jules 
Amar ; Conclusions on hydrothermal metabolism.— 
A. M. Monnier and H. H. Jasper : The action of the 
centres on the various characteristics of the nerve 
fibre. The analogy with eleotrotonus.—J. Ligniires : 
The causes of the attenuation and exaltation of the 
aphthous virus. Recurrence in aphthous fever. The 
choice of virus for antiaphthous vaccination. 

Melbourne 

Royal Society of Victoria, April 14.—G. F. Hill : 
Australian Rhinotermes (Ieoptera). The first two 

n ies described, Rhinotermes intermedins Brauer and 
zticulatns Froggatt, are regarded as being specific¬ 
ally distinct, whilst the remaining hitherto described 
species, R. bremli Hill, is proposed as a subspecies 
of the former. Three new subspecies are described, 
namely : R. intermedins seclusus, Ji.i. actuosus , and R.i. 
derosus , as in the soldier caste (two forms) of Braaer’s 
species. Comparative measurements of species and 
subspecies of Rhinotermes are given.—R. B. Withers; 
A new genus of fossil king-crabs. The author de¬ 
scribed a new genus and species of fossil king crabs, 
Rutroclypeus junori, from the Silurian, Kinglake West, 
Victoria. The relatively large dorsal shield and long 
tail spine arc adaptations to the anim&rs burrowing 
habits.—C. W. Brazenor : A new record of a beaked 
whale ( Mesoplodon) from Victoria. This is the first 
discovery of Mesoplodon grayi Haast on the Victorian 
coast. The upper half of a skull and two caudal 
vertebra* were found at Cape Schanck, near Flinders. 

Rome 

Royal National Academy of the Lincei, Feb. 21.— 
U. Cisotti: Motion with ‘ wake * of a flexible profile ; 
dynamic actions (2).—G. Abetti: Altitude of the 
chromosphere in 1931. For the mean height of the 
chromosphere during 1931, observations at Aroetri on 
118 days give the value 9 -84\ whereas those at Madrid 
on 29 days give 10 -14*. The former indicate diminu¬ 
tion of 0 -44* in comparison with 1930, and the latter 
an increase of 0-33*, the latter result being probably 
due to the small number of observations made. As 
was previously noted, the value is highest at the poles 
and lowest at the equator. The observations at 
Arcetri, Catania, Madrid, and Zurich show that the 
total area of the prominences, measured in units of 
prominence, diminished by 08 from that of 1930, 
whilst for the preceding year the decrease was 291, 
In 1931 the maximum frequency of the prominences 
is shown in both hemispheres at latitude 46°, this 
being regarded as cm indication of the commencement 
of a new cycle.—E. Paternd : (1) Cryoscopy and 
molecular weight of polymerides of carbohydrates. 
Cryoscopic determinations of the molecular weights 
of derivatives of cellulose and analogous products are 
regarded as valueless.—(2) Cellulose in Schweitzer’s 
reagent. The preparation of a solution of cellulose in 
Schweitzer’s reagent, without previous preparation of 
this reagent, is described. In this way a solution is 
obtained which is much richer in cellulose than those 
made in the ordinary way.—(3) Cellodextrin, amyloids, 
and pentosans.—L. Cambi, L. Szegd, and A. Cagnastb; 
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Magnetic behaviour of complex compounds. (4) 
Ferric iV :2V-dipropyl dithocarbamates. The results 
now given refer to the di-n-propyl, n-propyl-isopropyl, 
and di-isopropyl compounds.—G. Andreoli: Recip¬ 
rocal pairs of F,; laws of duality of the linear and 
tangential metrics, of parallelism, and of metrism. (1) 
Variational problems.—Patrick Du Val : Surfaces of 
one kind which are not bases for a system of quadrics. 
—Luisa Pelosi: Levi-Civita’s parallelism.—C. Antoni¬ 
an! and F. Zanelli : Investigations in the phytosterol 
group : Sterols of grape-seed oil. When the crude 
sterol product of grape-seed oil is subjected to acetyla¬ 
tion and bromination according to Windaus’s method, 
a single soluble bromo-aoetyl derivative is obtained. 
The presence of stigmnsterol and analogous sterols is 
thus excluded.—A. Corbellini and C. Pizzi : Stereo¬ 
isomerism of 2 : 2 / -disubstituted derivatives of di¬ 
phenyl. The resolution of 2-[bisphenylmethoxy]-2'- 
aiphenylcar boxy lie acid into its optical antipodes is 
described.— Z. Jolles : Diazo-resins (1). Diazo-resins 
obtained, usually together with the corresponding 
aromatic hydrocarbons, from the normal diazo- 
hydrates of aniline, m- and £>-toluidinee, o- and p- 
anisidines, o- and p-phenetidinea, o- and p-amino- 
benzoic acids, and a-naplithylamine in presence of 
sodium hydroxide, are described. The nitrogen con¬ 
tents of the products are mostly in good agreement 
with those calculated from the equation (for aniline), 
4C 6 H 5 .NgOH =C 84 H 18 ON b + HjjO + 3N S . The resinifi- 
cation seems to result from internal oxidation of the 
diazo-oompounds.—A. Rossi; Crystalline structure 
of praseodymium. X-ray examination by the powder 
method of a specimen of praseodymium (of 99*4 per 
cent purity) gives the value 1*62 for the axial ratio 
c : a and 3 -657 A. for the side of tho unit cell. The 
calculated density is 6-777, the experimental value 
being 6*765 ±0-008. Good agreement, is shown be¬ 
tween the calculated and observed intensities of the 
spectral lines.—F. V. Madon and S. Goldberger : The 
adrenaline blood-sugar curve during fatigue and the 
potassium-calcium ratio. The experiments described 
were made on four individuals. Fatigue is accom¬ 
panied by a marked increase (15-20 per cent) in the 
potassium content of the blood, the calcium content 
remaining constant. The influence of fatigue on the 
action of adrenaline on blood-pressure shows irregular 
and individual variations. The blood-sugar is, how¬ 
ever, always markedly lower after labour than during 
rest.—A. Baroni : Existonco of polythionic chlorides : 
determination of the refractive indices of solutions 
of sulphur in sulphur chiorides. Measurements have 
been made of the refractive indices of mixtures of 
sulphur with sulphur chlorides (SCl a and SjCl a ) heated 
to 100°, 150°, or 200°, and of the same mixtures after 
these have aged for about six months. The results 
render probable the existence of a polythionic chloride 
SjClg, and seem to exclude tho existence, within this 
range of temperature, of compounds richer in sulphur. 
—G. Piccardi and A. Sberna : Molecular spectra and 
spectroscopic analysis. (3) Investigations on yttrium. 
Yttrium monoxide, YO, obtained by volatilising any 
yttrium compound, exists as such in the oxy-hydrogen 
flame, and yields a spectrum composed solely of bands 
of the monoxide and free from atomic lines. The 
orange and red regions show two systems of irresolvable 
narrow bands with origins at >,5972 and 6132, and a 
vast system of wide bands with origin at about X4817, 
these being resolvable into lines by a powerful appar¬ 
atus.—G. Chccchia-Rispoli: Sanfilippaeter , a new 
genus of echinoids of the upper cretaceous.—Zippora 
Danin : Gaseous content of the cenobia of Rivularia 
polyotis (J. Ag.) Hauck. The gases secreted in these 
cavities are similar to those formed in the correspond¬ 
ing cavities of brown and green alga* 
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Official Publications Received 

Bums 

Journal of the Indian Institute of Science. Vol. 16*, Fart 2 : Chemical 
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Racial Character and Criminal 
Responsibility 

I T was evident from the moment of the arrest 
of Paul Gorguloff after the assassination in 
May last of the President of the French Republic, 
that the trial would be one in which the expert 
evidence of the alienist might be expected to have 
the last word. In the event, owing to the line taken 
by the prosecution, the case is likely to be of greater 
significance in relation to fields of scientific research 
other than morbid psychology. The crime was 
of a type with which the world has been only 
too familiar in the last half-century or so. The 
assassination on Sept. 10, 1898, of the ill-fated 
Empress Elizabeth of Austria, blameless and uni¬ 
versally beloved, will mark for all time the futility 
and tragedy of such crimes, in which the choice of 
victim is determined solely by social pre-eminence 
and the assassin has no specific personal grievance, 
but is dominated by an overwhelming and violently 
perverted sense of social injustice, directed im¬ 
partially against any and all in authority. 

Nihilism is no longer in vogue as a mode of 
political expression. Its place has been taken by 
other ‘ isms which claim for themselves a more 
consistently grounded philosophy, but, it may be 
said incidentally, have a more far-reaching and 
devastating effect, even if their aim be ostensibly 
constructive. The individual who by assassinating 
the ruler of a country, usually not his own, seeks 
to pave the way to the regeneration of the world— 
Gorguloff at his trial acclaimed himself as an 
“ apostle ”—is now something of a political ana¬ 
chronism. The assessor of his criminality is no 
longer the statesman, nor the touchstone of his 
crime the stability of the social order. Ho has 
become merely a subject for the alienist. 

A defence of insanity in a legal trial places the 
prosecution in a position of considerable embarrass¬ 
ment. Recent controversy in British medical juris¬ 
prudence has been an indication of the difficul¬ 
ties which are experienced in fixing the degree of 
criminal responsibility in such cases. For, it must 
be remembered, the legal issue is not insanity per 
but responsibility. When the crime is political 
the difficulties of arriving at the state of mind of 
the accused at the moment of the criminal act 
may be enormously increased by prejudice. 

Political crime which goes to extremes is, fortun¬ 
ately, rare in Great Britain, and the oommon-sense 
view, somewhat phlegmatic, of the British public 
towards hyper-enthusiastic reformers, as well as the 
notoriously impartial attitude of judges, law officers. 
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and courts, have a modifying effect on the heat of 
political controversy. On the Continent, however, 
the temper of the public and the atmosphere of the 
oourts, which, as representing the State, are vindi¬ 
catory rather than judicial, contrive to imbue cases 
of political crime with a more vital quality in their 
relation to the everyday life of the average citizen ; 
while the more aggressive methods of political ex¬ 
tremists there have too often justified the appre¬ 
hensions with which the logical consequences of their 
doctrines arfe regarded. Expressions of opinion, 
which in Great Britain would be thought the mere 
vapourings of a doctrinaire, in France or Spain, for 
example, will bo accepted as a prelude to action 
of a corresponding violence. 

If it is true logically, as well as legally, that it is 
impossible to indiot a whole nation, it is scarcely 
less true that it cannot be confined to the limits of 
a generalisation on its psychic characters. Yet in 
the Dreyfus case, the condemnation of an officer 
suspected of betraying official secrets to a foreign 
power, which appeared to the world at large as 
more than probably a miscarriage of justice, was 
an almost instinctive reaction of virtually a whole 
people, which saw itself already defenceless and out¬ 
manoeuvred, and the overwhelming victory of an 
enemy force fail accompli. A racial capacity for 
logic may, it seems, readily develop hysteria. On 
the other hand, Italy’s realism grapples drastically 
with facts as they are. Its methods of attacking 
social and political problems leave no place for 
aspirations or theory, unless officially approved. 
Hence the secret society. In Germany an ideal of 
pan-Germanic sentiment, in which its youth is sedul¬ 
ously trained, is supreme, however parties may 
differ as to the best means of its attainment. Here 
are samples, taken not quite at random perhaps, 
but none the less significant, of the manner in which 
different peoples are dominated by psychic constitu¬ 
tion in their reaction to a political crisis, and the 
attitude of mind with which they may be expected 
to view an act committed for political reasons and 
with a background of political theory, suoh as was 
the assassination of the French President. 

It may seem that these speculations on the effect 
of racial character as a factor in politics have led 
us rather far from the function of the alienist as 
the assessor of criminal responsibility. This might 
be so, were it not for the argument put forward 
by the prosecution in the trial of Gorguloff. 

As was to be expected, the defence entered a plea 
of insanity, and it is significant of the almost aca¬ 
demic method of approach that its principal wit¬ 
ness, Dr. Logre, made the admission, whioh might 
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well have been damaging in certain contingencies, 
that he personally had not examined the aocused. 
He maintained, however, that the report of Gorgu¬ 
loff a examination showed that he was a border-line 
case, neither completely responsible nor completely 
irresponsible. He summarised the mentality of the 
accused, in what was virtually a characterisation 
of a type, by saying that he would have certified 
him as showing “ laok of the critioal spirit and the 
sense of responsibility, tendency to paranoia and 
morbid ideas, megalomania, persecution mania, and 
the possession of an idea that he had a mission to 
fulfil, believing himself to be not the saviour of his 
country alone but of the whole world His col¬ 
leagues, he said, had not taken into account the 
drama going on in the spirit of the accused man. 
Gorguloff, who had been consistently incoherent 
in his frequent interruptions throughout the trial, 
especially when evidence had been given of his 
actions as torturer and member of the Cheka at 
Rostoff, here accepted the doctor’s interpretation 
of his mentality with emotion, declaring with sobs 
that the doctor understood his soul and that he 
could now die like an apostle. The last expert 
witness for the defence was more concise than 
Dr. Logre. The case, in his opinion, was simple: 
the prisoner undoubtedly suffered from paranoia, 
megalomania, and a persecution complex—a case in 
which one had to be on the look-out for tragedy. 

It has seemed desirable to outline the defence 
out of its proper order so that the remarkable line 
taken by the prosecution’s expert witnesses may be 
fully appreciated. It is to be noted that they, or 
at any rate the most important of them, Dr. Genil- 
Perrin, insisted that no interference or hint had 
been received from the defence. .It is evident, how¬ 
ever, that they had anticipated the defence, as, 
indeed, any expert was bound to do, and that their 
examination of Gorguloff was directed, perhaps 
almost unconsciously, to meeting the course it was 
presumed it would take by finding the basis of an 
argument which would be conclusive, in the eyes 
of the court, in proving his sanity. 

The line of argument developed by Dr. Genil- 
Perrin was that Gorguloff was a native of the 
Caucasus, “ a country where the people lived among 
myth and legend ”, and belonged to a different and 
“ perhaps ill-assimilated civilisation ” ; while the 
atmosphere of terrorist Russia may have predis¬ 
posed him to acts of violenoe. He was, therefore, 
to be regarded as responsible. In other words, the 
witness’s contention was that in assessing the degree 
of responsibility in an apparently abnormal men¬ 
tality, race and culture must betaken into account* 
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young child’s usual creeping, and obviously sug¬ 
gestive of the walking of gorilla, chimpanzee, and 
orang utan, when these apes are on all fours and 
not trying to be bipedal. There is this different* 
however, that these apes rest their fore weight on 
their knuckles, and that the orang rests its hind 
weight on the outer edge of its foot. 

Hrdlitfka began to search for other examples of 
quadrupoid infants, and he has been gradually 
rewarded by finding 387 cases, 369 white and 18 
coloured. He has also collected a number of refer¬ 
ences to this unusual mode of progression, but few 
of these seem to us to be of more than biblio¬ 
graphical interest, most of them being very vague 
in their description of what the actual movements 
were. Of Hrdli^ka’s cases, 331 are more or less 
satisfactory, but the number is relatively small for 
the time given to collecting, and indicates that 
running about on all fours is not of frequent occur¬ 
rence. 

The phrase ‘ on all fours * is often colloquially 
applied to children levering themselves along the 
nursery floor on their hands and knees, or in 
some modification of creeping and crawling; but 
Hrdlicka rightly restricts it to those cases where 
the hands and feet are pressed more or less flat on 
the ground, waile the knees are off it. It is a kind 
of locomotion comparable to that of a bear or some 
other plantigrade mammal going on all fours. One 
must not, of course, press the conformity to the 
defined type too hard, for the phenomenon is a 
variable variation and has different degrees of 
expression. Thus the hands are occasionally flexed; 
in rare cases there may even be a use of the knuckles; 
or the anterior contact with the ground may be 
restricted to the fingers. Similarly, the part of the 
foot behind the toes may be off the ground, especi¬ 
ally when the child is putting on speed. There are 
many oscillations within the variation; yet there 
are few, if any, of the photographs submitted that 
could be mistaken for a moment for the common 
4 hands and knees ’ progression. It is interesting 
to notice that the ‘ all fours ’ method may precede 
the ‘ hands and knees ’ method, or succeed it, or 
alternate with it; but if it oocurs at all, it is usually 
the only (recorded) way of moving before the child 
begins to toddle. * 

The ' all fours' children are almost always 
vigorous in body and mind ; they move with 
striking rapidity and show more than average power 
of balance; after becoming bipedal they may occa¬ 
sionally return to the quadrupedal method, which 
is for a while quicker than toddling ; in a few oases 
the habit may be prolonged to the age of five yea*e, ' 
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Adsorption Data 

The Sorption of Oases and Vapours by Solids. By 
Prof. J. W. McBain. (Twentieth-Century Chem¬ 
istry, 4.) Pp. xii + 577, (London : George Rout- 
ledge and Sons, Ltd,, 1931.) 25 s. net. 

ECENTLY it has been stated that on the 
average a paper on adsorption appears every 
v in the year. Prof. J. W. McBain s volume is a 
moce of collection, codification, and classifi- 
"h data. It is divided into throe parts, 
y section, the experimental data, 
■es and theories of sorption. 

'op. 33-420), which is certainly 
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plete, but also extremely interesting to read, as the 
author has from time to time inserted personal com¬ 
ments and criticism. It is, on the other hand, not 
so satisfactory if regarded as an introduction to 
the third section, whioh includes the theories of ad¬ 
sorption. The reviewer has found it very difficult 
1 to see the wood for the trees \ To take only two 
examples. We know with some degree of certainty 
that practically all cases of adsorption are accom¬ 
panied by a penetration of the gas or vapour into 
the interior of the solid by processes which may 
include space-lattice diffusion, persorption through 
molecular sieves, intergranular diffusion and capil¬ 
lary penetration, and it is indeed to Prof. McBain 
himself that we are largely indebted for a proper 
appreciation of the importance of this phenomenon. 
Again, from the work of Dewar on the oxygen 
charcoal system, of Ostwald and Langmuir on the 
system Ca0-C0 2 , it was clear that at least two 
states of adsorption existed. The work of Benton 
and of Nikitin has revealed another state, the 
existence of which has been confirmed by the more 
reoent work of H. S. Taylor and of Garner. These 
three types of adsorption, sometimes termed Van 
der Waals’ adsorption, activated adsorption, and 
ehemi-adsorption respectively, all exhibit their own 
peculiar characteristics, and examples of all three 
types can indeed occur in certain systems when 
taken over a sufficiently wide range of temperature. 
Whilst the actual facts are presented to the reader, 
a dissection of the data by Prof. McBain, or even an 
arrangement of the data in such a manner so as to 
exemplify those points, would provide a reader 
with a valuable introduction to the theoretical 
section. 

In the theoretical section, the author subjects the 
hypothesis of adsorption in multimolecular layers 
to a somewhat detailed analysis, concluding that 
Langmuir’s hypothesis of monomolecular adsorp¬ 
tion is adequate to fit all the data which have 
been established with sufficient degree of certainty. 
The discussion on the more recent developments 
of Langmuir’B original hypothesis, such as surface 
mobility and the necessity for energies of activation 
after ‘primary* adsorption, is particularly interest¬ 
ing. More might have been included in the section 
on active patches and promoters, on the importance 
of lattice spacing as distinct from isolated atoms or 
configuration as factors in reaction at or with a 
surface. 

The volume is full of most interesting informa¬ 
tion clearly presented, and can certainly be recom¬ 
mended to all those who are interest*! in the 
phenomena of sorption. Eric K. Ridjbal. 
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Short Reviews 

Bacteriological Control of Milk ; a Practical Guide 
for Media Preparation and Milk Testing . By 
A. G. House. Pp. vii + 59. (Reading; The 
National Institute for Research in Dairying, 
1931.) 3 s. 6d. 

This practical little book contains much useful 
information on routine bacteriological testing of 
milk samples. The section on sterilisation is 
admirable, though it is rather surprising that elec¬ 
trical apparatus, particularly for hot air sterilisa¬ 
tion, is not mentioned. Media-ruaking is an art in 
which precise details always vary according to the 
experience of the particular technician practising 
it. To the present reviewer, Mr. House's tech¬ 
nique seems in several directions over-elaborate. 
To mention only one point: in filling media into 
test tubes, pouring through a small funnel is simpler 
than the use of a previously sterilised syphon 
apparatus. 

The obsolete titration method of standardising 
media is described, as well as the pH method. It 
is stated that media can be sufficiently cleared by 
steaming, but where final sterilisation is done in the 
autoclave there will be further precipitation, and a 
preliminary autoclaving is therefore better prac¬ 
tice. However, no two technicians will ever agree 
on such points, or be induced to depart from their 
favourite methods. 

The directions for the actual testing and for the 
collection an I transmission of samples are clearly 
given. Lactose bile-salt cultures should surely be 
incubated for three days rather than 48 hours 
before being regarded as 1 negative \ Mr. House 
very properly relegates the reductase test to its 
true position as a rough sorting test only. Useful 
lists of apparatus and equipment are given in an 
appendix. R. F. H. 

The Keys of Power : a Study of Indian Ritual and 
Belief. By J. Abbott. Pp. xi + 560. (London : 
Methuen and Co., Ltd., 1932.) 215. net. 

Mr. Abbott is concerned neither with the religion 
of the Prophet nor with the animistic concepts of 
Hinduism, but deals only with the far older under¬ 
lying belief in a universal supernatural cosmic 
power which lies behind phenomena and has deter¬ 
mined the ritual and practice of the natives of India 
from time immemorial. Unfortunately, the con¬ 
servatism of India, which has preserved this ritual 
unchanged for so long, is not now operative in every 
department of human activity. Mr. Abbott has 
to record that the traditional customs, for example, 
of agriculture, are rapidly passing away. He him¬ 
self in the last decade has witnessed, in the Deccan, 
customs discarded by the younger generation and 
left to the older to preserve ; while in Gujerat and 
Sind the ohanges have been great. The anthropo¬ 
logist, therefore, will be all the more grateful to 
him for his assiduity in collecting the large amount 
of detailed information recorded in this book re¬ 
lating to the manifestation of ( power or 1 mana \ 
as accepted by Mahommedan and Hindu alike, and 
the ritual which this belief entails in every depart- 
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Insect Pests of Farm , Garden and Orchard . By Prof. 
E. Dwight Sanderson. Third edition, revised 
and enlarged by Prof. L. M. Peairs. Pp. vii + 568. 
(New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1931.) 
135. net. 

We weloome the appearance of the third edition 
of this standard book, which has justly enjoyed 
popularity as being one of the best manuals deal¬ 
ing with North American agricultural pests. It is 
similar in general arrangement to its forerunners 
and contains about the same amount of subject 
matter, but, owing to the larger page employed, the 
total number of pages is considerably reduced. 
Only a few of the articles written by Prof. Dwight 
Sanderson in the first edition remain more or less 
unaltered. For the rest, the book has been largely 
rewritten by Prof. L. M. Peairs, who has embodied 
the results of recent investigations and included 
a number of new illustrations. As stated in the 
preface, the edition is properly that of Prof. Peairs, 
although the name of the original author is retained. 

The Story of Science. By David Dietz. Pp. xvii - 
387+31 plates. (London: George Allen 
Unwin, Ltd., 1932.) 105. 6d. net. 

An amazing amount of matter is crow 

very useful book for the general re 

to follow the complex developmer 

ginning with a short survey 

author goes on to discuss 

of the earth. An inter" 

of the Atom ” folio" 

an outline f 

Occa« J 

of 4 



JR E 


[August 13 , 1932 


eeds of Medical Research 41 

Fletcher, K.B.E., C.B., F.R.S. 


the wide 
xes properly 
^ the widely 
jr, this work is 
it has ultimate 
*d the needs of the 
^ every point will be 
one part of the work 
. the various groups of 
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ide sense, is already being served 
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amber may have no medical degrees 
^ct relation to the medical profession, 
the Medical Research Council began its 
ghteen years ago, then, and indeed for some 
later, rickets was regarded by many of the 
oest authorities in Europe as a chronic infective 
disease of which the infective agent was unidentified. 
It was called on the Continent the ‘ English disease ’ 
because it was first described in England and be¬ 
cause of its abundance in our smoky cities. The 
disease consists most prominently in the failure of 
the calcifying process that gives hardness and 
strength to the bones and to the teeth, and the 
rickety child is stunted, deformed and enfeebled in 
various degrees. Before the War it was estimated 
that in our cities at least one child in every three 
had obvious signs of rickets. Dr. Mellanby dis¬ 
covered, by laborious experimental work, that 
rickets is simply a deficiency disease due to the lack 
in the food of a particular constituent, now called 
vitamin D. The proper supply of this prevented 
rickets or rapidly cured rickets already present. 
Familiar now as this is, even to laymen, it was 
greeted at first and for some years by much 
scepticism in many medical circles. 

This discovery has led to a remarkable series of 
developments. It had been found that sunshine 
upon tne body also prevented or cured rickets, that 
it was the short ultra-violet rays that had this 
notion, and that it could also be produced by 
: fioiaI light. But these rays cannot penetrate 
^an a tiny thickness of skin, and their action 
^ore be upon something at or very near 
Were the rays producing vitamin D 
m the skin surface ? The vitamin 
associated with fats ; it was an 
' light might produce it from 
^ted upon the skin surface, 
fat called cholesterol. 

' now become an 
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pertinent metaphor for Dr. Rosenheim at the 
National Institute for Medical Research) found 
with Mr. T, A. Webster that it was not cholesterol 
itself that gave this result but a related substance, 
present with it in much smaller quantities. This, 
after exchange of results and ideas with Prof. A. 
Wipdaus of Gfittingen, was identified as a sterol 
called ergosterol, previously known only as the 
characteristic sterol of certain fungi and of yeast. 

Now the problem became one for intensive study 
by physicists, organic chemists and biologists work¬ 
ing in intimate collaboration. A team of this kind, 
working under the general leadership of Dr. R. B. 
Bourdiilon at the National Institute for Medical 
Research, obtained a crystalline substance of very 
high antirachitic activity by the physical process 
of distillation in a high vacuum ; and another team 
under Prof. Windaus, in Germany, obtained a very 
similar substance by a selective chemical reaction. 
Both of these, however, proved to be compounds 
of the vitamin with inert substances ; and Dr. 
R. K. Callow, of the National Institute group, 
found a method of separating the vitamin from 
either as a crystalline ester, from whioh the pure 
vitamin can be liberated. It proves to be itself a 
sterol, differing from the parent ergosterol only in 
a detail of the structural arrangement of its atoms, 
and it has been given the chemical name * calci- 
ferol \ In pure form this has almost incredible 
biological potency. A single ounce of it would 
suffice to give a full daily ration for a million 
growing children. 

It is to be noted that this devotion of physicists 
and chemists to a medical problem has done more 
than assist medical knowledge. It has yielded 
additions to both physical and chemical methods. 
A new form of photoelectric microphotometer which 
multiplied five-fold the speed of observations waB 
produced in its course, together with a new type 
of spectrograph. Important new contributions have 
been made and are still being made to our know¬ 
ledge of the pure chemistry of the group of sterol 
compounds. In deciding between alternative pos¬ 
sibilities of structure for these complex molecules, 
the chemist is becoming more and more dependent 
on the physicist for measurements made by the 
methods of X-ray analysis. 

Now this progressive work, interesting as it is, is 
not only a clever physico-chemical exploration of 
academic interest. The results of this intensive 
laboratory work take on at once a direct bearing 
upon the practical needs of the community. Accu¬ 
rate knowledge of the vitamin allows adequate 
standardisation of its amount in different foodstuffs, 
in terms of a fixed standard of referenoe. Its 
artificial production, moreover, brings into action, 
or should bring into action, the medical adminis¬ 
trator, who should be concerned to see that so 
long as social or economic factors maintain, 4s they 
j/Jo, an effective shoHage of the natural sources of 
Mie vitamin among our city populations* a supply 
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of it by means of the new methods we now have 
at command shall be made available for every 
growing child and every child-bearing mother in 
the country. 

There still remains for study the attractive 
physico-chemical problem of how it is exactly that 
this calciferol molecule exerts its special influence 
upon the living cells of the intestinal walls and 
exactly why, without it, they cannot do their work 
of effecting the passage of calcium salts into the 
blood from the food but not back again. Of this 
we now know almost nothing. Here our task is to 
attempt further steps towards better knowledge of 
the mysterious microcosm of the living cell sub¬ 
stance. 

Other fascinating vistas are in sight. Only in 
the last few weeks workers in the physico-chemical 
laboratory at Cambridge have found some evidence 
that the action of particular wave-lengths of light 
in developing vitamin D from its precursor sub¬ 
stance may not be, as we had been thinking, an 
isolated phenomenon. They have obtained some 
indications that, just as for this, so in the case of 
two other vitamins—each in its own way indis¬ 
pensable for animal life—particular wave-lengths 
of light may produce the vitamin from its precursor 
while other wave-lengths close to them destroy it. 
What we know already of the chemistry of the 
vitamins having these special relationships to light 
shows that they belong to widely different types of 
chemical compounds. If the indications just given 
should be ccnfirmed, it will seem to be, so to speak, 
more than a mere coincidence that in two or three 
different directions at least the animal cell has come 
to be vitally dependent upon different individual 
chemical substances, of which each has these re¬ 
markable photochemical properties. We should 
have to consider that we have here perhaps taken 
our first step towards knowledge of a phase of 
evolutionary development that has not been 
dreamed of hitherto, a development made manifest 
in a highly specialised and detailed adaptation of 
living matter to its age-long environment of light. 

In quite another direction, the growing demands 
of medical research for intensive physico-chemical 
studies may be illustrated. Among the varieties of, 
parasitic life that infest the animal body, I men* 
tioned the so-called viruses that cause devastating 
diseases in man, in animals, and in plants. The 
loss they cause in life and in money has a magnitude 
almost beyond calculation. They cause smallpox, 
measles, infantile paralysis, and many other dis¬ 
eases in man. They cause foot-and-mouth disease 
of cattle, swine fever, fowl-pox, and other devastat¬ 
ing plagues in animals. They cause ruinous diseases 
in vegetable crops of many kinds, from potatoes in 
Great Britain to bananas in the tropics. They are 
called * viruses ’ at present because that commits usT 
to no decision as to their nature. What do we know 
About them ? In a fluid containing them they can 
be shown to be freely suspended and particulate 
bodies, for the fluid can be freed from them by 
rapidly spinning it in a tube so that the particles 
are driven to one end of it. The bacteria themselves 
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vary widely in size as animals do. None of them 
oan be seen with the unaided eye, and taking the 
i largest as enlarged to the size of a horse the smallest 
would then be represented by a mouse—and would 
be neat the extreme limit of our highest powers of 
direct microscopic vision. The viruses are so small, 
however, thpt they pass through porcelain filters 
that retain all bacteria, and they are just ppon or 
beyond the border-line of direct vision by Ordinary 
microscopic means. 

Here again medical research has had to call for 
the intensive application of new physical methods 
of study. By using the shorter wave-lengths of 
ultra-violet light the limits of clear microscopic 
vision can be extended, though this involves using 
quartz instead of glass throughout the optical ap¬ 
paratus, and obtaining photographic images instead 
of using direct vision by the eye. It is desirable 
to photograph the virus bodies in their natural 
state undisturbed by chemical agents or by stains 
which by coating their surfaoe alter their apparent 
size. These methods are already being successfully 
applied at the National Institute for Medical Re¬ 
search by Mr. J. E. Barnard, who has been fore¬ 
most in developing them. Another physical prob¬ 
lem has been to devise suitable filters with apertures 
of known size and uniformity so that the different 
viruses may be graded in order of magnitude and 
the work of separating them in the laboratory made 
constant and accurate. This problem has been 
largely solved already by Dr. W. J. Elford, also at 
the National Institute, who has found how to pro¬ 
duce accurately graded and uniform filters by 
making collodion films under precisely controlled 
conditions. 

Many of the known viruses have already been 
arranged in an order of size, and the results gained 
by optical and filtering methods, which are constant, 
agree closely where they can be compared. They 
show that the viruses vary in size nearly as widely 
as the bacteria do. The largest are close in size to 
the smallest bacteria, and they descend to the virus 
of foot-and-mouth disease, of which the particles 
are little larger than the colloidal aggregates of 
oxyhemoglobin in solution. There is probably not 
room in each particle for more than two or three 
^hundred protein molecules. They oan be present 
in immense number, and yet very few of them are 
enough to carry full potency. The fluid from a case 
of foot-and-mouth disease can be diluted ten,, 
million times and yet be potent to reproduce the 
disease. 

There are many reasons for considering the 
viruses to be the smallest forms of life and for 
allowing them to be living organisms. But there 
are many unsolved difficulties here. The particles 
are far smaller than the simplest living cells which 
have hitherto been regarded as the smallest 
organisations of living matter endowed with specific 
character and the power of self-production. It is 
not certain that a virus can multiply outside a 
living animal or plant oell: inside it they may 
multiply with such rapidity as to make it tempting 
to think that the new particles are being formed not 
by the growth and a doubling subdivision of their 
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own substance, but directly, and by some more 
rapid transformation of matter, out of the substance 
itself of the living cell containing them. In other 
words, it may perhaps be as true to say that the 
disease causes the virus as that the virus causes 
the disease. 

Here again we notice how great is the intellectual 
interest offered to the physico-chemical student, 
quite apart from any incentive given by the 
gigantic practical benefits that ■will certainly be 
the reward of successful work in this field. It may 
be that in the study of these minute forms we are 
destined to find new clues to some of the most 
fundamental properties of living matter, and to 
express thfem in terms of physics and chemistry. 
It is perhaps just as likely that we may find our¬ 
selves able instead only to express physios and 
chemistry at this point in terms of life. 

It is obviously most urgently desirable that we 
should increase our knowledge of these tiny forms 
and the laws of their behaviour as rapidly and 
fully as possible, if only with the diroct utilitarian 
object of protecting the life and property they 
attack upon such an immense scale. We have to 
remember, too, that beyond a doubt some forms 
at least of malignant disease can be propagated 
by minute particles of matter which have au the 
known characters of the viruses. That being so, 
it is hard not to believe that the right clue to the 
problem of cancer Jies here, and it is in fact being 
devotedly pursued from that point of view. 

I might give many other examples of the great 
refinements now attained in many directions of 
biological and medical work. For study of the 
electrical changes in rapid muscular movement, the 
physiologist Einthoven introduced the string gal¬ 
vanometer which has been so useful in the hands 
of Sir Thomas Lewis and others in recording and 
analysing the successive events in the beat of the 
heart, normal or disordered. This instrument has 
passed as a contribution from biology to the regular 
uses of the physical laboratory. Now devices of 
amplification by the physicists, on the other hand, 
have allowed Dr. Matthews at Cambridge to follow 
and measure the curve of electric change due to 
the passage of an impulse along a single nerve fibre, 
while Dr. E. D. Adrian there obtains an audible 
.record by a loud-speaker of the impulse, for 
example, which passes along the optic nerve of a 
fish when a brief shadow Hits across its retina. 
Prof. A. V. Hill follows the course of the heat 
changes due to the train of transient and minute 
chemical changes in nerve fibres that propagate 
the nervous impulse and measures them with an 
accuracy expressed in millionths -of a temperature 
degree. The biologist, if given two samples of 
crystallised egg albumen from the eggs of a duck 
and hen respectively, can tell, by means of a 
biological test, which of them comes from which 
bird with great rapidity and oertainty, though the 
detection depends on a subtle difference of molecular 
(pattern far beyond the reach of any analysis by the 
Dr, Todd, at the National Institute at 
JBfa^upetead, again, has shown that the interactions 
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of the blood between fowl and fowl can be so used 
as to enable the biologist if he desires it to identify 
any given hen and its family from any other hen 
in the world. No organic chemist has ever dreamed 
of performing in such subtlety as that. 

Medical progress, however, is greatly hampered 
by various circumstances that keep from its services 
many of the able men who are best fitted to enjoy 
giving their life-work to advancing it. 

One of the most seriouB of these is the unfortunate 
and harmful tendency both in the schools and in 
th$ universities to segregate physicists and chemists 
on one hand from biologists on the other. At the 
schools this is largely the result of the scholarship 
system. It is found easier to cram clever boys 
along narrow specialist lines in physics and chem¬ 
istry for scholarships at the universities, while the 
universities have never taken effective action so to 
use the scholarship system as to secure a well- 
balanced scientific education for scholarship can¬ 
didates. The result is twofold. The cleverer boys 
are diverted from biology, while the biologists, if 
any, must give up proper training in the physical 
subjects ana themselves specialise narrowly if they 
are to have any chance of scholarship success. 
The system of university examinations at both 
Oxford and Cambridge encourages still further 
this segregation of the sciences, and at Cambridge 
changes in regulations during the last twenty years 
have made the position worse rather than better. 
These are not only personal views drawn from my 
own experience; the same opinions have been 
strongly expressed by Lord Chelmsford's Com¬ 
mittee, appointed in 1930 by the Prime Minister 
to consider the obstacles which stand in the way 
of the education and supply of biologists for work 
in Great Britain and overseas.* 

I must not enter further upon this educational 
question now. I want only to urge here that the 
general cause of medical research suffers greatly 
from the present wide and unnecessary divorce, 
during the earliest stages of education and onwards, 
between those taught on the physical side and 
those upon the biological Bide. It is wholly in¬ 
defensible on any ground that schoolboys and 
undergraduates who have special aptitudes for 
physical inquiry should be confined by a faulty 
system to the study of non-living matter only. 
The problems of the living cell are atleast as attract¬ 
ive to a keen mind as tnose of non-living matter, 
and they demand perhaps greater rather than less 
manipulative and analytical skill, because of the 
instability of the living substance that is studied. 

Medicine has always been the mother of sciences, 
and we may remember that it was from the body 
of medicine, namely from the schools of physiology, 
and not from sohools of organic chemistry, that 
biochemistry was born and developed as an 
organised university discipline. It has been found 
indeed as the result of experience that the man 
trained narrowly in organic ohemistiy does not in 
general make the be§t biochemist. Without eariier 
acquaintance with the problems of living things, he 

* Bepoit of the Committee upon Education and Supply of 
H.M. Smionwy Office PabUoftttona, G3-75,1932. la 'i; , 
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is less likely to break new ground than the biologist 
starting far behind him in purely chemioal equip¬ 
ment. There is pressing need now for a parallel 
development of bio-physics, not necessarily, or even 
desirably, as a separate discipline, but by a breaking 
down of the present artificial educational barriers 
between physics and physiology, barriers so un¬ 
worthy of the Greek spirit of which those very names 
remind us. 

I must not stay to speak of still another set of 
conditions that handicap medical progress. Of 
those biologists who pass on to hospital work and 
the study of disease as such, many who are among 
the fittest to make new knowledge in the sphere of 
clinical medicine are tempted to turn aside from the 
arduous path of new investigation, either because of 
the absorbing human interest of professional work 
or again because of their financial needs or desires. 

The mastery over non-living matter wh ich physical 
science has given us has transformed all the con¬ 
ditions of human life within a century, but the 
conveniences offered by improved transport and 
improved communications have brought only super¬ 


ficial changes, and it is doubtful whether they have 
done on the whole greater service or disservice to 
the happiness and well-being of mankind. Our 
improved powers of producing wealth, as the whole 
world is now observing, seem already to have out¬ 
run lamentably our powers either of wisely using 
or even of retaining it. It is better mastery over 
living matter, and the improvement of the bodily 
and mental powers of man, that are needed for the 
real betterment and enrichment of the race. By 
powers of a kind that we are already in process of 
gaining by medical research we may hope to trans¬ 
form human life in ways almost unimagined now 
and to make a new world indeed. 

Without entering into dreams of the far future 
we know that here and now the campaign of 
medical research is improving our estate. Its 
progress and success have immediate interest for 
all of us and the highest claims upon the goodwill 
of all mankind. It is a campaign to diminish pain, 
to lessen the waste of human effort and human 
life, and to enrich and enlarge the powers of the 
human body and mind. 


York Meeting of the British Association 


rpHE full programme of the York meeting of 
X the British Association is approaching com¬ 
pletion, and should be in the hands of members 
very shortly. A change of practice has been in¬ 
stituted with the view of economy and greater 
convenience. The “ Programme and Daily Time¬ 
table ” will embody the usual features both of the 
Association’s list of transactions and of the so- 
called local programme formerly issued by the 
authorities at the place of meeting. Between these 
two publications there was always a measure of 
overlapping; moreover, the local programme was 
never in the hands of members until their arrival 
at the meeting. Now, following the practice initi¬ 
ated at last year’s centenary meeting, when the 
whole organisation was centred at Burlington 
House, it becomes possible to place fuller advance 
information in the hands of members whose in¬ 
tention to attend, and postal addresses, are known. 

Another and still more important change of 

f ractice with the same objects is initiated this year, 
t had become the custom, as is well known, for 
local oommittees to prepare handbooks for the 
successive places of meeting. Some of these have 
beoome standard reference-books of material value ; 
on the other hand, the series followed no definite 
plan, and these books, again, were issued only at 
the meeting, and were sometimes very costly to 
produce, ft is known that they did not always 
receive from members the attention they deserved : 
there is a case on record of a copy of the local hand¬ 
book being seen on a second-hand bookstall in the s 
place of meeting almost immediately after its issue." 
for the present year, a short “ Scientific Survey of 
fork and Distriot ’’ has been prepared by recog¬ 
nised authorities through the London office, with 
the collaboration of the appropriate sectional 
dfiicerg and the York executive. This also will be 
i«med, so far as possible, to members in advance, 

; * * 


and they will thus have the opportunity of priming 
themselves with information about the locality 
before they visit it. It is intended afterwards to 
include this “ Survey ” in the Annual Report, and 
if the present issue is found to form a satisfactory 
model, there will gradually accumulate, as the 
Association meets in successive centres, a system¬ 
atic series of local scientific studies. 

In these directions, at least, the Association has 
travelled far from the practice of twenty years ago, 
when the meeting was announced by a single 
leaflet, and members were left to find all other 
information at the meeting itself. Certainly the 
Association has become more businesslike (if the 
epithet may be permitted) in the formulation and 
announcement of its programmes. The main lines 
of the sectional transactions are laid down at the 
joint meeting of the organising sectional committees 
in January. The value of tins meeting, which was 
initiated at the instance of the former general 
treasurer, the late Dr. E. H. Griffiths, has been, 
from the point of view of administration, immense, 
and it is believed to be the general opinion that it 
offers a most useful occasion for the really hard 
labourers in the Association’s vineyard to keep in 
personal touch during the interval between the 
annual meetings. 

As a result, the principal features of the meeting 
were known in broad outline when the “ Pre¬ 
liminary Programme ” was issued and noticed in 
Natube for April 30, p. 642.. JJot many important 
corrections are made. The; title of Lord Bothe- 
child’s presidential address to Section D (Zoology), 
not then announced, is now known to be “ The 
Pioneer Work of the Systematist The evening 
discourses by Sir Arthur Hill and Mr. C. C. Paterson 
have been transferred from the Exhibition Hall, 
which is found unsuitable for lanterns and de¬ 
monstrations, to the less commodious but more 



228 


NATURE 


[August 13 , 1932 


intimate Co-operative Hall, where, to obviate over¬ 
crowding, special tickets will be required (an un¬ 
usual practice, which members are asked to note). 
The discussion on the university movement in 
Yorkshire, originally announced provisionally in 
Section L (Education), will not take place. For 
the rest, the full programme in no way falls below 
its predecessors in general interest. As compared 
with the York meetings of 1881 and 1906 (and 
indeed with later meetings) there is to be observed 
the widening of the tendency of sections to lay out 
their programmes and group their communications 
under definite broad headings. This is a move¬ 
ment appreciated by the informed public which it 
is one of the functions of the Association to address : 
the method gives a clear view, from year to year, of 
directions in which the main lines of scientific ad¬ 
vancement are being laid down ; and if the As¬ 
sociation should be tending to leave the highly 
specialised individual communication to other 
more specialised media (and probably, on balance, 
there is such a tendency), the meetings should not 
on that account become less valuable to scientific 
workers. As occasions for personal contacts, these 
meetings are unique. To take a single illustration 
from the present programme, it is difficult to 
imagine another organisation which would give 
opportunity for a joint discussion of common 
problems between physicists and psychologists. 

In the previous article on the York meeting in 
these pages, it was stated that many points of 
interest in the neighbourhood would be visited, 
and that no locality is richer in them. The full pro¬ 
gramme bears out this statement. In York itself 
there are all the antiquarian interests of the city. 
There are the cocoa and chocolate works of Messrs. 
Rowntrec and Messrs. Terry, at both of which 
special receptions are being arranged. There are 
the museum, the carnage works, and the signalling 
school of the London and North Eastern Railway, 
the scientific instrument works of Messrs. Cooke, 


Troughton and Sims, and glass, aircraft, electrical, 
and other works. Taking a radius from York to 
the east coast, Hull, Leeds, and the Pennines, there 
are geological, botanical, zoological, archaeological, 
industrial, and educational interests of the widest 
variety, of which the various sections which arrange 
their own excursions will take full advantage. 
The general excursions, mainly, as usual, on the 
Saturday, will combine railway and road travel 
in a manner not without significance when these 
methods of transport are elsewhere so strongly 
in* opposition ; there will also be occasions for 
relaxation on the River Ouse. 

It might have been feared—indeed, it was 
feared—that the difficulties of the present time 
might react unfavourably on the attendance at the 
meeting. It is never known until the meeting 
itself what amount of local support by way of 
membership will be forthcoming : it is to be hoped 
that it will be ample at York. But so far as con¬ 
cerns the attendance of visiting members, as 
registered from day to day in the London office, 
there is no evidence of any enforced diminution of 
interest. 

Lastly, these same difficulties, as suggested at 
the beginning of this article, have dictated economy 
in the working of the meeting. Traditions ex- 

K nsive to maintain had been handed on from one 
mlity which entertained the Association to the 
next. The Council was instructed by the General 
Committee at the centenary meeting last year to 
review the cost of meetings falling upon local 
funds, and to suggest measures for its reduction. 
This has been done. The steps taken in co¬ 
operation with the York executive will not affect 
the Association's own funds in the direction of 
saving—they may, indeed, have a contrary result. 
But they will render the Association this year, and, 
it is to be hoped, in future, a less exacting guest 
than it used to be, and that without any diminu¬ 
tion in the scientific value of its proceedings. 


Obituary 


Sib Richard Threlfall, G.B.E., F.R.S. 

N O one who knew Threlfall is likely to forget 
him : his robust personality, his bonhomie, his 
humour, his gift of vivid expression, his energy, 
Lis driving force, his power of telling a good story and 
of making a good speech, together with his massive 
frame, made an impression not easily effaced. Those 
who knew him most intimately knew that besides 
all this he was the staunchest and most helpful of 
friends, one on whose help they could rely in good 
times or bad, and whose death has taken from them 
a prop on which they had often leaned* 

Threlfall was bom at Hollo wforth, a village near 
Preston, on Aug. 14, 1861, and in due time went 
to Clifton. Here his tastes soon became apparent; 

, explosives were his first love, and legends about his 
adventures in practical chemistry still float about; 

' One of these is that he conoeived the idea of felling 
trees t>y the aid of dynamite and tried it on a young 
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fir tree just outside the school, with the result that 
the tree was shot through the window of the school 
laboratory. Once when he was working at home 
during the Easter holidays, in a small laboratory 
which his father had fitted up, he had an explosion 
which blew off the third and little finger of his left 
hand and a good deal of the hand at the back of 
them, as well as the top joints of the right thumb 
and index finger. It was characteristic of him that 
before being driven into Preston to have his wounds 
dressed, he asked his mother to get a piece of wood 
and put it between his teeth so as to keep his 
mouth open. He said if he did get lockjaw he was 
not going to be starved to death as well. In spite 
of the loss of half his fingers he became one of the 
best manipulators and glass-blowers of his time, 
and wrote a book on laboratory arts. He was in 
the Rugby XV. at Clifton, and also shot for the 
School. 

He left Clifton in 1880 and entered Calus College,; 
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Cambridge, where he had won an entrance scholar¬ 
ship, Among the scholars of Caius in his time were 
many who attained great distinction, including Sir 
Charles Sherrington ; the regius professor of civil 
law at Cambridge; and the Master of Emmanuel 
College. He took a 1st class in Part I. of the 
Natural Sciences Tripos in 1882, and again lie 
was in distinguished company, for with him were 
Adarni, Bateson, H. H. Head, Marker, Harmer, and 
Shipley, who all, like himself, became fellows of 
the Royal Society. Between the first and second 
parts of the Tripos he. spent a semester at the 
University of S trass burg and worked under Profs. 
Fittig and Kundt. It was about this time that he 
constructed an automatic microtome. The history 
of this discovery is given in Biological Reviews of 
Ootober 1930. 

In 1884, Threlfall took a first-class in Part II. of 
the Natural Sciences Tripos. He was very pro¬ 
minent in undergraduate life, and played twice in 
the Rugby XV. against Oxford. In those days a 
‘ blue * was not given in Cambridge for Rugby 
football, though it was in Oxford. The Rugby 
team was naturally up in arms, and said that if the 
4 blue * was not given to them they would take it 
for themselves. This brought all the wigs on the 
green, and in 1885 a meeting to which all members 
of the University were admitted was held at the 
rooms of the Union Society. The room was so 
crowded for some time before the proceedings began 
that when Threlfall, on whom the hopes of the 
Rugby supporters rested, arrived, he could not get 
beyond the crowd at the back of the hall, and had 
to be held up by some friends while he made his 
speech. The speakers before him delivered care¬ 
fully prepared speeches which smelt very much of 
the lamp and left the audience quite cold. When 
he got up and jerked out from his uncomfortable 
stance one short sentence after another, full of good 
sense, good humour, and good jokes, he soon had 
the house rocking with laughter, and put the issue 
beyond doubt. I never heard a speech which had 
so much influence on the division. About this 
time he was Hercules in the “Birds” of Aristo- 
hanes, the second Greek play produced at Cam- 
ridge, and certainly looked the part. 

Threlfall had worked at the Cavendish Labora¬ 
tory while an undergraduate, and after taking his 
degree began systematic research work. He and 
I collaborated in some investigations, and I soon 
realised his quite exceptional skill as an experi¬ 
menter. He was a demonstrator in the Laboratory 
for a short time, but left Cambridge in 1886 to take 
up the professorship of physics in the University of 
Sydney. When he arrived at the University and 
asked where the Physical Laboratory was, he was 
told there was no laboratory. Then he said he was 
going back to England, as he was not going to be 
a professor of physios without a laboratory; so they 
topk him over the building and showed him a room 
here and another room there whioh might perhaps 
be spared to make the laboratory. When he said 
he was not going to have a laboratory of that kind, 
they offered to fly to get the funds from the Govern¬ 
ment, but for a long time nothing materialised. 
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Threlfall had in the meantime become very 
friendly with the Prime Minister, and kept pressing 
upon him the claims of the laboratory, without any 
immediate result. One night, however, the Prime 
Minister came up to him at the club and said, 
“ Dick, I have done the square thing by you at last. 
I’ve put your laboratory on the estimates. We’ve 
just been beaten on a division, and are resigning 
to-morrow, so that the other fellows will have to 
pay.” The other fellows did pay, and Threlfall got 
a laboratory which at the time it was completed 
was at least as good as any in the world. 

He had many amusing experiences in Australia. 
Once when he and the professor of geology were 
travelling together, they were surprised, when they 
arrived at a small town, to be welcomed by a band 
which struck up “See the conquering hero comes ”. 
The geologist said, the people here have evidently 
got some mine they want to boom, and are 
doing this to induce me to give them a good 
report. This seemed reasonable, but when they 
got to close quarters, it turned out that the people 
had mistaken Threlfall for Donald Dinnie, a famous 
Scotch athlete, who for many years had been the 
* star ’ performer at Highland gatherings and could 
‘ toss the caber ’ farther than anyone else had ever 
tossed it, and was at this time touring New South 
Wales. The geologist asked who they thought 
he was, and they said they thought he was the 
man who went round with the hat after the per¬ 
formance. 

As soon as the laboratory was finished, Threlfall 
began to experiment, and many important re¬ 
searches by himself, his colleagues, and pupils were 
made during his tenure of the professorship. I 
hope at another time to give a detailed account of 
his contributions to physics, but I shall now confine 
myself to personal reminiscences. 1 may mention 
here, however, his experiments made on quite an 
engineering scale on the velocity of transmission 
of violent explosions through sea-water, and the 
work he did as chairman of the N.S.W. Royal 
Commission on the causes of the spontaneous com¬ 
bustion of coal in ships. 

In addition to his more conventional duties, 
Threlfall played in the Rugby XV. of the Uni¬ 
versity of Sydney. 

Threlfall returned to England in 1899 and joined 
the well-known chemical manufacturing firm of 
Albright and Wilson at Oldbury, near Birmingham, 
the largest producers of phosphorus in England. 
The knowledge of phosphorus and its properties 
which Threlfall aoquired at Oldbury were of vital 
importance to the oountry when War broke out. 
In 1905 he was elected an honorary fellow of Caius 
College, on the same day as Sir Charles Sherrington. 
He had been elected a fellow of the Royal Society 
in 1899. 

Threlfall’s qualities first found opportunities for 
their full development during the War. He threw 
himself with the greatest ardour into the work of 
applying chemistry to the needs of the Army, Navy, 
ana Air Force. His qualifications for this were 
unique ; he knew chemisfcrv from the point of view 
of the manufacturer as well as of the professor, and 
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he had at the works at Oldbury great facilities 
for carrying out experiments on a large scale with 
the least possible delay. His powers of work, his 
ability to get results quickly, his energy and 
enthusiasm were quite extraordinary. He served on 
the Board of Invention and Research under Lord 
Fisher, on the Advisory Council for Scientific and 
Industrial Research, on the Trench Warfare Com¬ 
mittee, and devoted practically all his time to work 
for the nation. I was on the Central Committee 
of the Board of Invention and know what he did 
for that Board alone. The committee met every 
week, and more often than not we had a report from 
him on dome question that we had asked him to 
investigate, or gave him a new problem on wdiich 
we wished for a report. His development of smoke 
screen and the tracer bullet were of vital import¬ 
ance in the War. For these services he was made 
K.B.E. in 1917 and G.B.E. in 1927, and never were 
these honours better earned. 

After the War, Threlfall continued to spend a 
very large amount of time and work on the affairs 
of the Department of Scientific and Industrial 
Research, of which his great friend Sir William 
McCormack was chairman. He succeeded Sir 
George Beilby as chairman of the Fuel Research 
Board, and in 1919 went on a mission for the de¬ 
partment to Japan. He also, after the War, spent 
a good deal of time and money on experiments on 
the effect of great pressure on carbon, as Moissan 
claimed to have produced diamonds in this way. 
Sir Charles Parsons was also about this time work¬ 
ing by a method of his own on the same subject; 
neither were successful in producing diamonds, and 
they came independently to the conclusion, which 
I believe is now generally accepted, that Moissan 
was mistaken in the interpretation of his results. 
Threlfall also took up again a research which he had 
commenced when in Australia, that of measuring 
the variation of gravity at different places by means 
of a quartz torsion-balance. 

Threlfall’s published papers, good as they are, 
give a very inadequate idea of the amount or im¬ 
portance of his work, the most important part of 
which was done for the War or for the application 
of science to industry. This was known to few, and 
no account of it appeared in scientific papers; it 
is to be hoped that steps will be taken to keep it in 
remembrance. 

He was nearly as keen about his amusements as 
about his work ; he was fond of shooting and fishing, 
and was a good shot with both gun and rifle and an 
exc ellent fisherman. He was also the most sociable 
and ‘ clubbable ’ of men : he thoroughly enjoyed the 
meetings of the Royal Society Club, trie Old Boys’ 
dinners at Caius College, the Cavendish Laboratory 
dinner, or a dinner with a friend or two at the 
Athenaeum ; he enjoyed the dinner itself as well 
as the company. He was an excellent after-dinner 
speaker ; his strong personality came out in this 
as in everything he did, and his speeches had a 
freshness and yigour all his own. 

In April 1930 he had a serious illness, and though 
he recovered sufficiently to get about again, his 
health gradually declined, and on July 10 h© died 
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at his house in Edgbaston. He married in 1890, 
when he was professor at the University of Sydney, 
Evelyn Agnes, daughter of John Forster Baird of 
Bowmont Hill, Northumberland. Lady Threlfall 
died in 1929, leaving four sons and two daughters. 

_ J. J. T. 

I first met Sir Richard Threlfall during the 
War, when he came to witness trials of his phos¬ 
phorus smoke bombs. During the last year of 
Hje War I was in close touch with him, as he 
was busily engaged on other experimental work 
of importance to the Air Force, and frequently 
visited Col. Bertram Hopkinson, who was then in 
charge of experimental and research work for the 
Air Force. He was a great friend of Bertram 
Hopkinson ; he had also been an intimate friend 
of his father, John Hopkinson. He often spoke to 
me about them in later years, and evidently held 
them in affectionate memory. 

The particular work of Threlfall’s with which I 
was then officially connected exhibited all his great 
powers of experimental skill, resource, and per¬ 
sistence. His persistence in research work was one 
of Threlfall's moRt marked characteristics. He 
never knew when he was beaten ; he hated to 
acknowledge defeat in the laboratory. From a 
commercial point of view perhaps this was occasion¬ 
ally a fault, but on balance it must have paid hand 
over fist. When engaged on a problem, he would 
work long hours at night in his laboratory at home, 
tireless in the pursuit of his end. A remark in his 
paper on “ The Electrolysis of Molten Zinc Chlor¬ 
ide ” (J. tSoc. Chem . Jnd. y July 1929) indicates his 
constant attitude to research. After referring to 
the formidable experimental difficulties he would 
have to encounter, he says, “However, in the end 
I decided that such difficulties as might arise could 
probably be overcome by steady work and engin¬ 
eering They were. 

Threlfall afterwards referred to this work as 
his most complete and finished investigation. It 
occupied, on and off, a period of eleven years, but 
unfortunately its commercial application was first 
prevented by the War, and afterwards rendered 
inadvisable by reason of other developments. How¬ 
ever, this commercial failure had its bright side 
for other people, for it set him free to publish an 
acoount of the work on the occasion of the award 
to him of the Gold Medal of the Society of Chemical 
Industry in 1929. The account is necessarily brief ; 
but it is written clearly and forcefully, and gives 
the reader a good idea of the magnitude of the 
problem, and of the skill and wide knowledge of 
the investigator. 

The details of most of Threlfall’s industrial work 
must necessarily remain confidential, but a brief 
reference to the chief items will indicate its soope. 
In addition to his researches on the electrolysis of 
fused zinc chloride, he worked out processes for 
the electro-chemical production of sodium chlorate, 
and ammonium persulphate, which were success¬ 
fully operated on a large scale. He was also re¬ 
sponsible for the substantial improvement of electric 
furnaces for the production of white phosphorus, 
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and for the erection of a station at Oldbury for the 
generation of eleotricity on a largo scale from gas- 
engines. In the course of some of this work he was 
led to investigate the flow of gases in pipes, an 
account of which he afterwards published. He 
also devised a characteristic method for determining 
the efficiency of electric generators by air calori¬ 
metry, which gave rise to considerable discussion 
and interest among electrical engineers at the time 
(1903). His remaining industrial work included the 
development of processes for the manufacture of 
carbon tetrachloride and carbon disulphide, the 
production of ferro-ehrome, and of some of the 
rare metals. 

In my view, which I feel sure will be shared by 
all who knew something of his work, Threlfall was 
one of the greatest of electro-chomists. Tt was a 
subject which exercised to the full his profound 
knowledge of physics, his practical acumen, and, 
on the industrial scale, his engineering instincts. 
It is unfortunate that he was never able to publish 
a book on the subject, for his great experience and 
firm grasp of the subject would have certainly pro¬ 
vided a strong impulse for further scientific research, 
especially in the rather neglected field of the electro¬ 
chemistry of fused salts. Published scientific know¬ 
ledge on this subject is meagre compared with 
knowledge hidden away in the electro-chemical 
industry, and the industrial electro-chemist must 
derive little benefit from current scientific literature. 
Some remarks of Thrclfall’s in an address to the 
Birmingham Section of the Institution of Electrical 
Engineers in 1905 are worth quoting. “ The most 
pressing want at the moment among laboratory 
electro-chemists is a sense of humour in those who 
contribute accounts of their work to the various 
journals. Many of these papers appear to have 
been written with the idea that people interested 
in the subject enjoy reading for its own sake, and 
actually prefer fifty pages to five. ... It iH a 
thousand pities that the subject of electro-chemistry 
owes so little to French chemists—had it been 
otherwise, we should no doubt have had a standard 
of exposition which would have reduced the volume 
of the literature in the ratio of, say, ten to one.” 
Possibly some may think that these remarks are 
true to-day, and that they have an even wider 
application. 

The War gave Threlfall an opportunity of giving 
his great knowledge and experience to his country, 
and incidentally benefited him by widening his 
interests and giving him greater scope for his 
powers. In his own words, he was beginning in 
1914 to settle down to the normal life of a successful 
business man in the Midlands, his only close touch 
with the scientific world being through the Royal 
Society, and its Dining Club, at the meetings of 
which he was a constant attendant. The War 
changed all that without bringing him the sorrows 
of a parent, for three sons, after long war service, 
all returned safely- Sir J. J. Thomson has already 
alluded to his valuable work for the fighting services; 
I need only add, as a matter worthy of special 
record, that he was the first to suggest the use of 
helium in balloons and airships, and expressed the 
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opinion in 1915 that sufficient quantities of this gas 
could bo found in the souroes of natural gas in the 
United States. 

Fresh opportunity for public service of the 
highest importance came with the formation of the 
Department of Scientific and Industrial Research 
in 1915. Threlfall was one of the original members 
of the Advisory Council, and remained a member 
until 1920. It would be no injustice to the other 
distinguished members of the Council during Threl- 
falPs term of office to describe him as the hardest 
worked of any who had no direct responsibilities 
for the work of the research stations. The volumin¬ 
ous papers with which members of the Council were 
supplied to prepare them for the fortnightly meet¬ 
ings were scrupulously read through by Threlfall 
and marked copiously with his notes. His criticism 
could be trenchant, but was always constructive 
when possible, and seldom destructive without 
justice. His strong personality, his intense interest 
in the Department, and his sympathy with and 
under standing of all phases of the work, made him 
an invaluable member of the Council. He thor¬ 
oughly enjoyed it all ; he liked the fresh atmo¬ 
sphere, the opportunity of forming new friendships 
and renewing old ones, the feeling that he was 
useful and appreciated. The Department was 
fortunate indeed, in its formative years, to be able 
to command the services of one who was perhaps 
the most informed scientific man actively engaged 
in industry. 

It was in the country that one got to know 
Threlfall best. A country squire himself by tradi¬ 
tion and upbringing, he loved every phase of country 
life ; one could not Bpend a day in the country 
with him without learning something fresh about 
Nature, and something, too, of the essential kindli¬ 
ness of the man. He was never happier than when 
by his beloved River Vyrnwy in North Wales, a 
long stretch of which he rented for fishing for more 
than twenty years. He liked to have his friends 
there, often depriving himself of his own fishing in 
order to put the expert visitor on to the best parts 
of the river, or to instruct the beginner. Indeed he 
overflowed with hospitality and geniality, loading 
his car with delicacies for his guests until, if boys 
were of the party, it looked like a travelling tuck- 
shop. Then there were the long evenings at the 
Wynnstay Hotel, Llanfyllin, when, after a hearty 
meal, and hearty laughter at good stories, and 
discourses on the art of fishing, he would sometimes 
talk of days gone by : of school days at Clifton and 
how he shared a study with Douglas Haig ; of his 
classical education, which he thought was overdone 
(“ I could never understand why so much import¬ 
ance is attached to the opinions of men who had 
access to so little information ”) ; of early days 
with ‘ J. J.’ at the Cavendish, and how he inocu¬ 
lated him with a lifelong passion for Rugby foot¬ 
ball ; of his life in Australia as a youthful professor, 
and how he spotted Rutherford as a 1 winner ’ 
within ten minutes of his entering his laboratory 
at Sydney on his way from New Zealand to Cam¬ 
bridge with an 1851 Exhibition ; of Robert Louis 
Stevenson, who shut his bedroom windows in the 
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hottest month at Sydney because it was so cold 
compared with Samoa ; of Ludwig Mond, Kelvin, 
Rayleigh, and a host of others ; with sometimes a 
sigh for vanished youth—his strength was a by¬ 
word at Cambridge in his day—but always a sturdy 
interest in life and work. A great man, the staunch¬ 
est of friends, and a most lovable character. 

H. T. T. 


Pbof. K. Suykhiko 

Pbof. Kyoji Suyehiro, director of the Earth¬ 
quake Research Institute, Japan, died after a brief 
illness on April 9 (Bull. Earthq. Hes. Inst., 10, v, 1932). 
Suyehiro was born in Tokyo on Jan. 24, 1877, the 
second son of Mr. S. Suyehiro, a well-known 
writer and politician. In 1900 he finished his 


course on naval construction in the Imperial 
University of Tokyo, and two years later became 
assistant professor on that subject. In 1909 he 
travelled abroad, and on his return in 1911 was 
appointed titular professor in the University. In 
1925 he founded the Earthquake Research In¬ 
stitute, of which he served as director until his 
death. He was also president of the Society of 
Naval Construction and of the Physico-Mathe- 
matieal Society. Much of Suyehiro’s work is con¬ 
nected with naval construction. In seismology, 
he studied and measured the oscillations of build¬ 
ings, and last year he visited the United States in 
order to attend conferences on the influence of 
earthquake shocks on buildings. Not the least 
useful part of his work lay in the guidance and 
encouragement of his numerous students. 


News and Views 


Prof. J. E. Leonard-Jones 

The first occupant of the recently created John 
Humphroy Plumrnor chair of inorganic chemistry at 
Cambridge will bo Prof. J. E. Lennard-Jones, of the 
University of Bristol. During his tenure of office at 
Bristol, first as reader in theoretical physics and later 
as professor and first holder of the Melville Wills 
chair in this subject in the Wills Physical Laboratory, 
Prof. Lennard-Jones has carried out a number of im¬ 
portant investigations in the field of molecular physics. 
His earlier work on the forces between atoms in gases, 
and later, in crystals, was of fundamental importance 
and led him to the study of cohesion and other surface 
phenomena such as adsorption, as well as the structure 
of molecules in general. The results that he obtained 
attracted general attention and were particularly 
appreciated by physical chemists and metallurgists, 
both in Great Britain and abroad, because of the light 
that was thereby thrown upon some of the most 
fundamental problems of modem chemistry. The 
post to which Prof. Lennard-Jones has now been 
appointed affords special opportunities for the con¬ 
tinuation of this co-operation between theoretical 
physicist* chemists, which in the past has been 
far less marked m Great Britain than on the Con¬ 
tinent. On the other hand, the University of Bristol, 
with which he has been associated for seven years, 
suffers'the loss of an original thinker, a brilliant ex¬ 
positor, and a capable administrator. 

International Congress of Prehistoric and Proto- 
historic Sciences 

The first International Congress of Prehistoric and 
Protohistoric Sciences, held in London on Aug. 1-6, 
must be counted completely successful. Foreign 
visitors seemed thoroughly satisfied with the arrange¬ 
ments for their instruction and entertainment; while 
the whole-hearted manner in which British arch eco¬ 
logists supported the meeting both by their attend¬ 
ance and by the contribution of papers, as well as the 
ready enthusiasm with which they entered into the 
discussion of mutually interesting problems with their 
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colleagues from other countries, ensured that this new 
undertaking should at least bo launched under favour¬ 
able auspices. The number attending the Congress 
was approximately six hundred, and just under two 
hundred papers were accepted for reading—too large 
a number perhaps ; but the careful arrangement of 
subdivisions and the classification of papers reduced 
the inconvenience of clashing to a minimum. A high 
standard was maintained ; and a number of papers, 
to some of which we hope to refer at a later date, dealt 
with topics of great importance. Some communica¬ 
tions from foreign visitors wore perhaps of a more 
highly teelinical character than those to which a 
British audience is accustomed ; but this was to be 
expected with a membership of which a considerable 
proportion was professional. It is only in Great 
Britain that that interesting and valued survival, the 
amateur as archaeologist, flourishes to any appreciable 
extont. 

Sensation was not lacking at the Congress, as may 
be gathered from the accounts, which were somewhat 
exaggerated, in the daily Press. Among these was 
the announcement, a little premature, of the deposi¬ 
tion of Oldoway man from his pride of place as the 
oldest specimen of Homo sapiens —for which the evi¬ 
dence appears elsewhere in our columns (see p. 237)— 
and the new conclusions relating to the Lloyd’s skull, 
which Prof. Elliot Smith announced in his review of 
recent discoveries in human palroontology. Even his 
opening remarks gave his audience a surprise, for he 
stated that he had been asked by Dr. E, Dubois to 
announce his recent discovery of three femora of 
Pithecanthropus among the material he brought from 
Java in 1900, which support the classification of that 
type as a true genus, and by their form justify the 
epithet erectus. Prof. Elliot Smith, however, pointed 
to the possibility of a connexion with Ngondong man, 
to the recent discovery of which he also referred. In 
regard to the Lloyd’s skull, he made the remarkable 
announcement that this is now to be regarded as by 
far the oldest known representative of Homo sapient. 
Dr. Matthew Young has made a Statistical comparison 
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of the fragment with the skulls of a number of 
medieval women from Glasgow, which also show the 
abnormality of a supra - occipital bone such as is 
present in the Lloyd’s skull, and has found it in all 
essentials of the modem type ; while Miss Garrod, 
after a re-examination of the strati graphical and 
archiBologioal evidence, has arrived at the conclusion 
that it is Mousterian, or even earlier. 

Ancient Cave-Dwellers in Texas 

From the point of view of the student of the ancient 
cultures of North Amorica, the investigations which 
are now being carried out by the Smithsonian Institu¬ 
tion of Washington in the south-western United States 
are at present by far the most interesting in American 
archeology. It would seem well within the bounds 
of probability that the Basket-Maker-Pueblo sequence 
will be amply documented at no very distant date, if 
researches continue to be prosecuted with the vigour 
and success of the last few years. The Smithsonian 
Institution now announces the successful result of 
an expedition, of which Mr. Frank M. Setzler was in 
charge, to Toxas. This expedition has just returned 
to Washington after exploring seven caves spread over 
a wide area in the Big Band and Chisos mountain 
region of south-eastern Texas. A considerable amount 
of cultural material was found, which points to the 
caves having been the permanent habitation of a 
very primitive race of Indian, unfortunately without 
any indication of its affinities. It is possible that 
it may be related to the Basket-Makers of Arizona 
and New Mexico, who were partially cave-dwellers ; 
but there are differences in culture, especially in the 
basketry and arrow-shaft techniques. The food of 
the Texan cave-dwellers appears to have been prin¬ 
cipally cactus, of which they chewed the pulp and 
spat out the fibre. This was supplemented by the 
flesh of bear, deer, rabbits, and birds of all kinds. 
Their clothing and baskets were woven of cactus fibre. 
The most remarkable custom, howevor, was that of 
burying the body of a Hmall child, never more than 
two years old, in the exact centre of the caves which 
were their dwellings, a characteristic they sharod with 
some of the ancient Mayas. 

Research Management and Budgeting 

To a symposium on the management of research, 
appearing in recent issues of Industrial and Engineering 
Chemistry, W. A. Hamor and G. D. Beal contribute 
a paper on the control of research expense (April 
1932, p. 427). The recognition of the importance 
of planning and control in management, which has 
become widespread during the last ten years, has led 
to the administration of research being placed on a 
much more accurate basis. The progress in the con¬ 
trol of research expenses made possible by systematic 
planning and budgeting has been to the joint advan¬ 
tage of management, technology, and science in that 
due attention can be given, in planning research, to 
the probability of the solution of a problem at a cost 
commensurate with its value. All research expense 
cannot, of course, be reduced to a method of account¬ 
ing, but positive savings which can be classified should 
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be accounted as such and duly credited against the 
improvement in process efficiency, reduction or dis¬ 
posal of wastes, patents, otc., the remaining research 
expenso concerned with the maintenance of quality 
through control, improved, or novel products being 
charged off to product and market improvements. 

An accounting system will guard against the 
numerous uneconomical practices and wastes that can 
easily creep in and fritter away resources of time or 
material. Budgetary control is quite possible in 
spite of boing based on estimates because it is not a 
substitute for management; and when reasonably 
close estimates have been prepared, the expenditure 
of the sum to the most advantage will largely depend 
upon the director. The methods of control adopted, 
while sufficiently elastic, should enable time and 
materials to be costed up against the laboratory 
investigation on which they have been expended, 
whether improvement of existing processes or pro¬ 
ducts or the discovery of new products or processes, 
other expenses such ns cleaning, light, heat, power, 
etc., being charged on a pro rata basis. In such 
budgeting and control, the question of salaries and 
increases of salary and travelling allowances will be 
considered from a broad point of view, calculated to 
encourage the development of scientific enthusiasm 
and the stimulus of contact with other professional 
workers at scientific meetings. 

Volcanic Steam for Power Generation 

On July 22, Prince Ginori Conti gave a lecture 
to the International Union of Power Producers at 
the hall of the French Institution of Civil Engineers. 
The possibility of utilising the heat energy in the 
interior of the earth has frequently been considered 
by engineers, but in practice it is necessary that the 
heat be localised near the surface of the earth if this 
is to be done on a commercial basis. In Tuscany, not 
far from Florence, Prince Coriti has an installation 
in a volcanic region where low pressure steam issues 
from cracks in the ground. A system of boring has 
recently been adopted to obtain the vapoxxr at a 
higher pressure and increase its volume. The vapour 
is charged with sulphur, borax, and carbon dioxide. 
For many years borax has been obtained from the 
ground round the vent-holes, on which much of 
the vapour was condensed. Owing to the corrosive 
nature of the vapour, it was very difficult to design 
suitable apparatus. At one of the stations the steam 
generated in the boilers is used to supply suitable low 
pressure turbines. At another station high pressure 
steam is employed. Aluminium is used for the con¬ 
ductors in the stations, as copper corroded much too 
quickly. The total capacity exceeds 12,000 kilo¬ 
watts, but there are several difficulties still to be 
overcome. The problem is simpler at Sonoma, in 
California, where the unwanted gases are easily 
eliminated from the vapour. The hot vapour is 
found at depths of between 100 and 200 yards. At 
present this station supplies 11,000 kw. to the sur¬ 
rounding district. According to World Power of 
July, there is a large quantity of power available in 
the voloanio regions of Bolivia. 
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B.D.H. Products 

We havo received from the British Drug Houses, 
Ltd., London, N.I., copies of their catalogues of fine 
chemical products and micro-analytical reagents and 
organic reagents for 1 spot * tests. The standards of 
purity adopted for chemical products are described 
in the B.D.H. book of A, R. Standards and those for 
pharmaceutical preparations in the book of P.P.P. 
(pure for pharmaceutical purposes) Standards. In 
the case of the latter, other considerations as well 
as purity must be taken into account, for example, 
ease of weighing for dispensing, and ready solubility 
with the formation of a clear bright solution. Low 
limits for lead and arsenic are defined, being in the 
case of most substances only a few parts (1 to 5) in 
a million. Other metallic impurities may not be 
physiologically harmful, but may cause precipitation, 
coloration, or some other reaction and so create diffi¬ 
culties in dispensing : their limits must therefore be 
fixed as well. The catalogues of fine chemicals run 
to nearly 150 pages and include lists of standard 
reagents, indicators, microscopic stains, and dyes. 
The same firm has also issued recently revised editions 
of booklets describing their vitamin A and vitamin D 
preparations, avoleum, rad i os to 1, radiostoleum, and 
radio-malt. Advance in our knowledge in the 
vitamin field has been so rapid that frequent revision 
of brief summaries of this work is required. The 
activities of the products are controlled by physio¬ 
logical tests und standardised in terms of the inter¬ 
national standards wherever such standards are 
available. 

Treatment of Leprosy 

Derivatives of chaulmoogra and hydnocarpus oils 
now have an established position in the treatment of 
leprosy. The active constituents are certain fatty 
acids, which are usually administered as their soluble 
sodium salts or *as the ethyl esters. A mixture of 
esters of the acids of the chaulmoogric series with 
0*6 per cent iodine has been recently recommended 
for the intradermal treatment of the superficial lesions 
of the disease : the addition of the iodine reduces 
the irritating properties of the ethyl esters. The intra¬ 
dermal method is relatively free from general and 
local reactions : rapid resolution of the raised macules, 
infiltrations, and nodules is reported when small 
of the solution of esters and iodine are in¬ 
jected into the skin around them. Messrs. Burroughs, 
Wellcome and Co., London, have issued a solution of 
these esters with 0*5 per cent iodine, suitable for 
intradermal and intramuscular administration, under 
the name “ Iodised MoOgroi It is recommended 
that 6 c.c. be given at weekly intervals : the intra- 
dermal injection should be 0-1 c.o. at each point. 
Intradermal administration should be combined with 
intramuscular, part of the dose being given by each 
route. 

Oceanography of the Baffin Bay Region 
The United States Coastguard in 1928 sent an 

m 4116 Marion into Davis Strait and 
Baffin Bay to carry out scientific investigations con- 
nected with the international ice patrol, particularly 
No. 8276, You 130] 


in regard to ocean currents, ocean depths, and ice 
conditions in the region north of that usually covered 
by the ioe-patrol vessels each spring and summer. 
The ship followed a zigzag track northward from the 
Gulf of St. Lawrence to and fro between Labrador, 
Greenland, and Baffin Island. An account of the 
expedition and its results are being issued os the U.S. 
Coastguard Bulletin 19, published in three parts. 
Part 1 (Washington: Government Printing Office, 
lfi$2 ; pp. 81, 50 c.), just issued, contains a fascinating 
narrative of the cruise, illustrated by 38 well repro¬ 
duced photographs ; it gives also a report and dis¬ 
cussion of the sounding work accomplished (by the 
echo method), and a description and discussion of 
the bottom samples obtained at some of the places 
where wire soundings were made. Part 3, published 
last year, dealt with the arctic ice and its drift into 
the North Atlantic Ocean, while Part 2, to bo issued 
shortly, will report on the oceanography of Baffin 
Bay and Davis Strait. 

Physiography of the Nile Basin 

In recent years a great deal of information on the 
Nile basin, the regime of the Nile, and the control of 
its floods hus been collected by the Irrigation and 
Physical Department of the Egyptian Ministry of 
Public Works. This has resulted in a series of valu¬ 
able papers, including the volumes on the Lake 
Plateau Basin of the Nile published in 1925 and 1927. 
Tills work continues and is being correlated with 
meteorological and hydrographical work in Uganda 
and other parts of East Africa. The Irrigation and 
Physical Department has now published the first 
of a new series of volumes on the Nile (“The Nile 
Basin.’* H. E. Hurst and P. Phillips. Physical Dept. 
Paper 20. Cairo, 1931. P.T.50). It deals particularly 
with the topography of the Lake Plateau, Bahr-el- 
Jebal, Bahr-el-Ghazel, Sobat basin, and White Nile 
basin, with a full account of the meteorology of the 
whole basin. A feature of the book is the large 
number of coloured folding maps, including maps of 
the whole basin on a scale of 1 to 2,000,000. There 
are also numerous climatic maps and many excellent 
illustrations. The volumo concludes with a long 
bibliography of the Nile. 

Plains of Southern Alberta 

A region embracing such well-known names to the 
petroleum technologist as Calgary, Turner Valley, 
Bow Island, and Medicine Hat, will always preserve a 
certain freshness, but more because of its oil and gas 
industry than on account of any special geological 
merit. Yet the Alberta Society of Petroleum Geo¬ 
logists has made much lately of its stratigraphy 
and paleontology, and publications concerning these 
aspects of research have not been by any means 
restricted. As is often the case where a sense of vast- 
ness seems to engulf human effort, so in the Southern 
Plains has much of the significance of disconnected 
work been lost to the wider fraternity of geologists. 
The Donaldson Bogart Dowling Memorial Symposium 
on this stratigraphy (Tulsa, Oklahoma ; Amer. Assoc, 
of Pet, Geol.; London; T.-Murby and Co, 9 dollars) 
is not only a happy thought to the memory of a 
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man who probably knew his “ Plains ” better than 
-any other, but also a genuine effort at co-ordination 
and presentation of tho results of carefully focused 
investigations. It might, however, have been sub¬ 
stantially improved by a more complete summary 
■of the present position of our knowledge, by way of 
introduction to the several contributions, than is 
attempted in the brief foreword ; this, though suf¬ 
ficiently lucid so far as it goes, still leaves to tho 
reader the task of fitting together the various pieces 
of evidence to make ft pleasingly intelligent picture of 
the whole. 

Index of Publications of the Royal Society 

The Royal Society has issued in one alphabet an 
author index to its Proceedings, Series A and B, from 
1905 to 1930, and to the Philosophical Transactions , 
Series A and B, from 1901 to the same year, the entries 
being arranged chronologically under each heading. 
A previous index to the Proceedings was published in 
1913, which covered the period from 1800 (when tho 
aeries began under tho title “Abstracts of Papers 
printed in the Philosophical Transactions ”) to the 
year 1904, so that the author index to this publica¬ 
tion is now complete to the year 1930. Tho only 
indoxes to tho Philosophical Transactions hitherto 
available have been author and subject indexes down 
to the year 1830, but the “ Catalogue of Scientific 
Papers'", which includes papers in the Philosophical 
Transactions , may be considered to continue the in¬ 
dexing unde/ authors’ names down to the year 1900, 
whence the new volume completes it to the year 1930. 
So far as the author index is concerned, therefore, 
the indexing of the two publications is available 
for their entire runs. A subject index from 1800 is 
still lacking, except in so far as the mathematical, 
mechanical, and physical papers for the period 1800- 
1900 are concerned, since these have been included in 
the three published subjeot indexes to the 14 Cata¬ 
logue of Scientific Papers ”, which covers both pub¬ 
lications. 

Science and Letters in Poland 

Thk principal contribution to vol. 15 of Nauka 
Polska (Polish Science), which has recently appeared* 
is Prof. Z. Szweykowski’s account of the Institute for 
the Promotion of Science and Letters in Poland, This 
Institute, which is to-day under the patronage of 
Prof. I. Modcicki, the President of the Polish Republic, 
and himself a distinguished chemist, was founded in 
1881 in difficult circumstanoes from the Mianowski 
Fund. It has had a chequered history, but the 
Mianowski Institute now occupies the spacious Staazic 
Palace, and its future is assured. The aim of this 
Institute is the furtherance of all branches of science in 
Poland. It has already published or supported finan¬ 
cially the publication of 1200 volumes and the pre¬ 
paration of 200 scientific works, and has subsidised 
fifty scientific periodicals. In addition, it has made 
grants to some fifty societies, research laboratories, 
and museums. The same volume of Nauka Polska 
includes a comprehensive survey of the progress of 
ecitaee in Poland between 1800 and 1880 by Prof. F. 


Bujak. It constitutes a summary of the works of 
Polish rnen of science during the greater part of last 
century. Other articles deal with the present-day 
needs of applied physics, the position of the State 
libraries in Poland, and the scope and organisation of 
the Institute for Slavonic Studies. 

Habits of Bats 

In the Journal of Mammalogy for May (p. 133) Mr. 
C. E. Johnson gives some notes on a family of red bats 
(Lasiurus borealis borealis) in captivity, and mentions 
that theold female, when let looseindoors, alighted more 
than once on the floor, and rose as easily as a bird. 
In the eighteenth century, Gilbert White alludes to a 
tame bat he saw, which several times confuted tho 
vulgar opinion that bats could not rise from a flat 
surface, by rising with great ease from the floor ; and 
the writer of this note has found the common yellow 
bat of India (Ny dice jus kuhli ) and the collared fruit- 
bat of Africa (Rousettus leachi) also quite able to take 
wing from the flat. These examples are worth giving 
because the error mentioned by White still persists, 
and in quarters where 4 vulgar opinion * might not be 
supposed to be the vogue. The fact is that a bat does 
not voluntarily remain on the flat in the open, but 
may no doubt be found there unable to rise owing 
to some incidental disability, just as a man may be 
found lying helpless on a pavement for a similar 
reason. 

Safety in Mines 

The Safety in Mines Research Board has recently 
issued its tenth Annual Report, which contains a good 
deal of matter of scientific interest. Perhaps the 
part that will be most widely read is Appendix No. 9, 
which refers to researches intended to obviate fatalities 
from falls of ground. It commences by a record of 
researches on the strength of supports, etc., carried 
out under the direction of Prof. 8. M. Dixon, and, 
furthermore, contains summaries of the results ob¬ 
tained by the various district committees working on 
the subject throughout Great Britain. The body of 
the Report shows considerable activity on the part- of 
the Board, and indicates how greatly the scope of the 
work has been extended ftnd how much has been done 
to make the results accessible to mining men generally. 
It must, however, be admitted that the work so far 
has been rather of the nature of collecting scientific 
material which will, no doubt, be useful at some future 
date in increasing the safety of mining, for up to the 
present the results obtained are of scientific interest 
rather than of practical importance. 

American Railway Progress 

The issue of the Journal of the Franklin Institute 
for March contains the address of Mr. W. C. Dickerson, 
president of the American Locomotive Company, on 
the progress made during the interval 1920-30. The 
15 charts reproduced allow it to be readily seen. The 
weight on the driving wheels of the goods locomotive 
has increased from 845 to 247 thousand pounds, but 
the drawbar pull, at 28 miles an hour, from 32 to 50 
thousand. For the passenger locomotive the corre¬ 
sponding figures are 192 to 187 and 18 to 44 thousand 
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poun ds, at 60 miles per hour. Engine runB have been 
increased from 140 to 400 miles, crews being changed 
at intervale. As a result there are fewer locomotives 
in use to-day than ten years ago. Goods waggons have 
increased in size and decreased in number, ami ordin¬ 
ary passenger coaches have been replaced by Fuliman 
cars. The ton miles for goods have risen from 410 to 
4 47 x 10 9 , but the passenger miles have fallen from 
47 to 31 x 10*. Revenue increased from (i-2 to 6*3 x 10® 
and operating expenses decreased from 5-8 to 4 5 x 10* 
dollars. Mr. Dickerson is not satisfied that 45 per cent 
of the loccgnotives in use are more than twenty years 
of age. He shows that it is in the end more economical 
to replace old locomotives rather than to rebuild 
them. He considers that the diesel-electric locomotive 
has a wide field of usefulness. 

Smoke Abatement 

The Quarterly Jourruil of the National Smoke 
Abatement Society, issued by the Society, 23 King 
Street, Manchester, among other things analyses the 
progress of smoko abatement as revealed by the latest 
Report on Atmospheric Pollution issued by the De¬ 
partment of Scientific and Industrial Research. This 
records for the average of a number of stations a 
decrease in ‘ total deposits in tar, and sulphate 
averaging 16 per cent, 24 per cent, and 19 per cent 
respectively. While this decrease may partly be duo 
to industrial depression, it is concluded that there has 
been a definite reduction of domestic smoke. Some 
of the figures, if correct, suggest that current ideas 
require revision. While the atmosphere of industrial 
cities seems to be improving, conditions in London 
get worse, and now appear to be similar to those 
of Hunslet—an industrial area in Leeds. Again, the 
suburbs of Leeds yield figures better than those of 
Southport. Suoh comparisons will suggest the need 
for caution in interpretation, but the figures show that 
conditions can be improved, and the Journal does a 
good service in emphasising this. 

Food Technology 

Reference has previously been made in these 
columns to the problems of food preservation and 
their importance to modem civilisation. The more 
scientific aspects of the subject are dealt with in the 
reports of the Food Investigation Board and the 
Empire Marketing Board, and references to the ex¬ 
tensive literature on the subject can be found in the 
44 Index to the Literature of Food Investigation ”. 
Food Technology is described as a monthly review 
of manufacture, packing, and transport for produc¬ 
tion managers, food chemists, and engineers, and is 
designed to make known the work of research centres 
and to secure greater publicity for their achievements. 
The journal contains articles on different aspects of 
the food trade, answers to readers' inquiries, and notes 
on reoent patents, amongst other features. It appears 
that it should fulfil its objoct of keeping those engaged 
in modem food factories in touch with research work 
on the treatment of food, as well as with the necessary 
auxiliary trades. It is edited by Dr. H. D, Law, 
153 Stratford High Street, London, E.l5 ; price 12*! 
a year. 
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Best Books in 1930 

Under the title 4 4 Best Books of 1930 " a seleoted 
list of books published during that year has recently 
been issued by Mr. Alex. J. Philip, “ Lodgewood ", 
Gravesend, and Messrs. Simpkin Marshall, Ltd., 
London, E.C.4. The list is classified on the Dewey 
Decimal System and has been selected with the help 
of many authorities, institutions, and societies. The 
main headings of the classification include general, 
philosophy, metaphysics, religion, sociology, philology, 
science, arts, literature, and history, and these are 
subdivided into their various groups. About 2500 
“ Best Books " are thus classified for the year 1930. 
Such a list should prove useful os a work of reference, 
and should be an asset to all lending and reference 
libraries, as well as to departmental and institutional 
libraries. Nevertheless, we venture to suggest that 
since the comparative value of a book is often a matter 
of opinion, such a seleoted list cannot be expected to 
be anything other than a tentativo guide to choice. 

Announcements 

The Third International Congress of Cytology will 
be held in Cambridge at the end of August 1933. 
Further particulars will be published in due course. 

Mr. I. W. M. Armstrong-Black has been ap¬ 
pointed assistant agricultural chemist, Nyasaland 
(Colonial Agricultural Service). 

A short training course for curators and assistants 
has been arranged by the Museums Association to be 
held at Manchester on Sept. 27-30. The course will 
be devoted to the study of the technique and adminis¬ 
tration of science and art museums and galleries, and 
will include visits to the Manchester Museum at the 
University, the Manchester City Art Gallery and 
branches, the Whitworth Art Gallery, and the Royal 
Museum and Art Gallery, Salford. No fees will be 
charged for attendance. Applications for grants 
towards students’ expenses in attending the course 
will be considered by the Committee and should be 
addressed to tho Secretary, The Museums Association 
Short Training Course, Public Museum, Bootle. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant agricultural chemist in the Department of 
Agriculture and Horticulture at the University pf 
Bristol—Agricultural Advisory Office, 22 Berkeley 
Square, Bristol (Aug. 20). A lecturer in mechanical 
engineering at the Municipal Technical College, Hull 
—The Director of Education, Education Offices, 
Guildhall, Hull (Aug. 20). A principal of the Lester 
Technical School and Institute, Shanghai—The 
Secretary, Association of Principals of Technical 
Institutions, Chelsea Polytechnic, Mahresa Road, 
8.W.3 (Sept. 1). An attendant for the Departments 
of Botany and Zoology at the North of Scotland 
College of Agriculture—The Secretary, 41& Union 
Street, Aberdeen. An assistant tobacco chemist in 
the Chemical Laboratories of the Ministry of Finance, 
Egypt —The Chief Inspecting Engineer, Egyptian 
Govemmpat, 41 Tothill Street, London, &WJV 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice %s taken 
of anonymous communications .] 

Artificial Disintegration by Neutrons 

Following up the experiments already reportedJ 
I have recently taken 1490 pairs of photographs of 
the tracks produced in an expansion chamber filled 
with oxygen (97 per cent by volume) when a source of 
polonium and beryllium was placed in the centre. 
The conditions of experiment and the source itself 
were the same as in the previous work* the initial 
pressure of the gas being roughly atmospheric. 

About sixty recoil tracks were obtained and, in 
addition, seven or eight examples of paired tracks, 
providing certain evidence of disintegration. Theso 
numbers may be compared with about a hundred 
recoil tracks and thirty disintegration pairs recorded 
in the nitrogen photographs (1740 in number). It 
appears, therefore, that the disintegration probability 
for neutron-oxygen nucleus encoimters, though doubt¬ 
less somewhat smaller, is yet of the same order of 
magnitude as that which characterises similar en¬ 
counters with nitrogen nuclei. This is in itself an 
interesting result, for hitherto no certain evidence has 
been obtained for the artificial disintegration of oxygen 
—either by a-particles or protons.* 

Hie disintegration photographs have been examined 
and measured by the stereo-reprojection method pre¬ 
viously employed. It appears likely that in all cases 
bo far observed, disintegration has occurred with cap¬ 
ture of the incident neutron. If that bo accepted, 
then the disintegration particle is almost certainty an 
a-particle. The nuclear reaction may be written 

+ + He 4 . 

(From momentum relations alone it is practically 
impossible to distinguish this process from that in 
which the resulting nuclei are C 1 * and He 8 , but for the 
present this latter possibility may be passed over.) In 
the accompanying table, E f the kinetic energy of the 
responsible noutron, and W, the energy absorbed in 
the disintegration process, are given as deducod for 
the eight cases observed. The energy unit employed 
is J.0 4 electron volts. 


No. 

1 

2 

3 

4 

5 

0 

7 

8 

E 

70 

70 

6*2 

7*6 

4*2 

6-7 

4-7 

2-2 

W 

2*2 

4*3 

_i 

3*6 

5-2 

1*7 

10 

26 

1*2 


Numbers 1 to 4 may be regarded as satisfactory, with 
a probable error of 0*5-0*7 x 10 4 e.v., numbers 5 to 7 
carry somewhat less weight, and number 8 is rather 
doubtful. 

The results as a whole, however, show that the 
capture disintegration in question takes place with 
the absorption of energy, the amount absorbed being 
different on different occasions. This probably means 
that in some cases the nucleus C w is left temporarily 
in an excited state, afterwards emitting a quantum of 
Y-radiation in its Tetum to the normal. Now, this 
nucleus is also produced in the artificial disintegration 
of boron by a-particles, and the existence of proton 
groups having an energy separation of 3 * 10 4 e.v. 
and of the accompanying y-rays are established facts.® 


Some such energy difference as this is consistent with 
the values of W given above. 

The neutron energies given in the table are in 
general somewhat greater than those deducod in most 
of the oases of capture disintegration in nitrogen. The 
energies deduced from recoil track measurements, on 
the other hand, were in complete accord with tho 
nitrogen results. It is possible that tho smaller disin¬ 
tegration yield in oxygen is the necessary consequence 
of tho greater mean energy required for disintegration ; 
moreover, the present results confirm the suggestion 
that a small fraction of tho radiation from beryllium 
is of higher energy than was previously believed to be 
the case. This suggestion was first mode by Curie, 
Joliot, and Savel from other considerations. 4 We may 
conclude, in fact, that the upper limit of energy of 
6*4 x 10® e.v. previously obtained is appreciably too 
low. 

The experiments here described are being continued 
with oxygen at greater dilution, in the hope of increas¬ 
ing the accuracy of measurement and further investi¬ 
gating the disintegration phenomena which occur. 

N. Feather. 

Cavendish Laboratory, 

Cambridge, July 28. 

1 Proe. Huy. Sioc .. June 1932. 

1 Cockcroft and Walton, Proe . Roy. Soc., A, 137, 229 ; 1932. 

• Chat!wick, Constable, and Pollard, Proc. llot/. Soc A, ISO, 403 : 
1931. Becker and Botha, Z. Phys 76, 421 ; 1932. 

« C.R. t 194, 2208 ; 1932. 


The Oldoway Human Skeleton 

Dr. L. S. B. Leakey’s claim that the Oldoway man 
of Homo sapiens type was buried in Bed 2 of his suc¬ 
cession, before the formation of the overlying Beds 3 
and 5, rests on his statement that no material from 
Beds 3 and 5 was found in intimate association with 
tho skeleton in the burial, although such material is 
found lying on the present surface-si opes of the gorge 
at and near the sited 

On discussing tho matter with Prof. 1). M. 8. Watson 
and Mr. A. T. Hop wood, I came to the conclusion that 
more thorough investigation of this critical evidence 
was desirable, especially as subsequent alteration of 
rook-material in the neighbourhood of the skeleton 
might have rendered it less cosily recognisable than 
in its unaltered condition. I therefore suggested that 
the deposits of Beds 2, 3, 4, and 5, as well as tho 
material found within the ribs of the skeleton, should 
be carefully re-examined. Mr. Hopwood kindly sup- 
lied typical samples of Beds 2, 3, 4, and 5 collected 

f him at Oldoway. The petrological investigation 
the deposits was undertaken at the Imperial College 
by Dr. J. D. Solomon, who had formerly worked with 
Dr. Leakey in East Africa and was familiar with the 
occurrence of similar beds in the field. Dr. Solomon 
found that each of the deposits possessed distinctive 
lithological and mineralogical characters. The way 
now being clear for a useful examination of the grave - 
contents, Prof. Reck, at Mr. Hopwood \s request, per¬ 
suaded Prof. Th. Mollison of Munich to send ub a 
sample of material which, he assures us, was part 
4t of the material in which the Oldoway skeleton had 
been embedded Dr. Solomon, Mr, Hopwood, and I 
together examined this material. It contains (a) pea- 
sized bright-red pebbles like those of Bod 3, and (6) 
chips of concretionary limestone indistinguishable 
from that of Bod 6 and enclosing at least one mineral 
(on amphibole), in relative abundance, not found in 
Beds 2 and 3, but present in Bed 4. 

Assuming, therefore, that the provenance of the 
materials supplied to us is as stated (and we have no 
reason to doubt it), the Oldoway interment is not 
contemporaneous with Bed 2 containing Chellean- 
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Achoulean implement**, but was made after the forma¬ 
tion of the concretionary limestone (‘ steppo-linu-') 
of Bed 5, that, is, is post-Aurignacian, 

The samples are being kept for reference in the 
British Museum (Natural History), South Kensington. 

P. 0. H. Boswell, 
Department of Geology, 

Imperial College of Science and Technology, 
London. S.W.7, July 29. 

* Nature, 129, 721, May 14, 1032. 


Chemical Constitution of the Follicular and 
Testicular Hormones 

Follicular Hormone 

In a paper published recently by Butenandt and 
his co-workers, 1 the hypothetical formula (I) was 
developed for the follicle hormone. 



-C 3 H 7 


. <U 


This formula attempted to correlate the X-ray mea¬ 
surements of J. D. Bernal, 2 which made a three-ring 
system for the hormone probable, with the chemical 
evidence at that time in hand. 

A series of now experiments up to the present have 
not substantiated formula I, but indicate that in 
the hormone molecule there are only three aromatic 
double bonds (a benzene ring) present, that is to say, 
four rings altogether. 

(1) Kvon by most energetic catalytic hydrogenation, 
only three double bonds are saturated in the hormone 
and hormone hydrate molecule. The following deriva¬ 
tives were prepared : Hexa-hydro-hormone-hydrate 
0 1H H a7 (OH)* (F.P. 266°), Hexa - hydro - cicsoxy - 
hormone-hydrate C 18 H a * - (OHL (F.P. 153°), Hexa- 
hydro-desoxo-hormone C 18 H g# .OH (F.P. 105°). All 
t hmj alcohols react as completely saturated sub¬ 
stances. The hexft-hydro-hormone-hydrate, which was 
the product most fully investigated, is completely 
stable towards potassium permanganate, perbenzoic 
acid, and ozone. As in the case of the other alcohols, 
it gives no reaction with tetranitromethane. 

(2) Careful molecular refraction measurements of the 
hormone hydrate, its acetate, and its methyl ether, 
as well as of the desoxo-follicle hormone, C, g H as . OH 
(F.P. 133°), give values which completely agree among 
themselves, and are only compatible with a hormone 
formula containing three isolated double bonds or one 
benzene ring. These results are of especial interest, 
beoause hormono formula (I) demands increments not 
only for four double bonds, but also a marked exalta¬ 
tion duo to the conjugation of the enolic double bond 
to the benzene ring* 

(3) Attempts at dehydrogenation with electrolytic 
zinc dust produoed an' aromatic hydrocarbon (F.P. 
234 ), which is perfectly stable towards potassium 
permanganate, and, aooording to the analyses and 
molecular weight determinations to date, has the 
formula either C 1B H J4 or C 1T H U . This formula points 
to the existence of four rings (for example, three 
benzene rings and one fivo-membered ring). 



Inasmuch as a zinc dust distillation should be applied 
only with the greatest caution to a structural deter* 


No. 3276, Vol. 130] 


mination, these results are given only as contributory 
evidence pointing to the existence of a four-ring 
structure in the hormone molecule. 

The discrepancies of these results with the measure¬ 
ments of Bornal 8 and with the ‘ enolic nature * of 
one of the three aromatic double bonds 8 must be 
fully investigated before a decision can be reached 
regarding the basic skeletal system. 4 The similarity 
of formula II to the new formula recently suggested by 
Wieland and Windaus 5 for the sterols, bile acids, and 
pregnandiol, indicates the possibility that the hormone 
is oloscly related to these compounds. 

Testicular Hormone 

During the past year, four different crystalline pro¬ 
ducts have been isolated from the oily fraction of 
human male urine which is highly active in the cock’s 
comb test as well as on the vesicular glands of rodents. 8 
These products are at present being investigated. 
The tentative results, which have been carried out 
on extremely small amounts of substance, give the 
following picture, tho details of which must all bo 
confirmed : 

(1) Substance, C lg H aw . (OH) a , F.P. 232°, isomeric 
with hexa-hydro-desoxy-follicle-hormono-hydrate ; a 
= + 10-6°; acetate F.P. 112°. 

(2) Oxy-ketone, C l8 H 30 O a or 0 17 H 28 0 a , F.P. 103°, 
a 0 — +76°, oxime F.P. 210°. 

(3) Oxy-ketone, C 1# H 2fl 0 2 (Y), F.P. 170-5°, a*- + 
89-9°, acetate F.P. 158°, oxime F.P. 215°. 

(4) Oxy-ketone, C lfl H 2fl 0 2 (?), F.P. 178°, acetate 
F.P. 160°'. 

Only the last-mentioned oxy-ketone, F.P. 178°, 
produces high physiological activity in the smallest 
doses in the capon test, and is to bo considered as 
tho hormone producing comb growth. A total of 
1-1-2 y given in four doses within two days produces 
a growth effect up to 30-35 j>er cent in the area. 

The remaining crystalline products appear to be 
completely inactive as regards growth of the comb 
when they are absolutely pure, even in doses 000 times 
as strong (detectable activity in the larger doses mipht 
bo due to traces of the hormono). The physiological 
activity of the crystals on tho genital tract of rodents 
is at present being investigated. 

A. Butknandt. 

Laboratory of General Chemistry, 

University of Gottingen. 

1 £. physiol , Ckit„ 208, 14ft ; 1932. 

* Chemistry and Industry , 5t, No. 12 ; 1032. 

* Z. physiol . Chem., 208, 153 ; 1032. 

* Marrian and Haste wood ( Lancet, Aug. n) have Just put forward 
evidence which also shows that only three double bonds me present. In 
the molecule. They also suggest a four-ring structure. 

* Several papers In press by Wieland and by Windaus. 

* Z, angew. Chem 44, 905 ; 1931. 


Gill-Morrell and Barkhausen-Kurz Oscillation* 

Mr. R. Cockburn has shown that with one vacuum 
tube he obtained by means of the Barkhausen-Kurz 
method electromagnetic oscillations of two kinds. 1 
These oscillations differed one from the other by the 
dependence of their wave-length on the length of the 
oscillating circuit connected with the tube. One of 
these oscillations he referred to as the CW-type and 
to the other one as the UK-type. 

The oscillations with similar dependence of the 
wave-lengths on the length of oscillating circuits a* 
described by Mr. Cookbum were obtained by us 
several times with different vacuum tubes. These 
oscillations we obtained by means of a generator of 
our usual construction 8 which had oscillating circuits 
in the plate and in the grid circuits of the tube. The 
oscillations obtained by us, and similar to those 
referred to by Mr. Cockburn as the (?Af*type, ooire- 
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sponded to those parts of the regions of oscillations of 
the ‘ working diagrams * of the tubes 3 for which the 
grid potential E ' was near to the potential E t of the 
upper bend of tne statical I t E 0 -characteristics of the 
tube. The oscillations similar to those referred to by 
him as the BK- type corresponded to the same regions 
of oscillations but to potentials E u >E t . Fig. 1 con¬ 
firms this, showing the dependence of the wave-lengths 
of the oscillations on the length of the plate and grid 
circuits. These latter were always in resonance with 
each other. The measurements were performed with 
a constant heating current and at constant grid 
potentials. 

It is seen from Fig. 1 that the oscillations correspond¬ 
ing to E g —100 v., 120 v., and 150 v. ( > E t ) do really 
differ from the oscillations corresponding to E 7 - 50 v. 
{<E t ), The wavo-lengths of the former depend on 
the length of the oscillating circuits rather less than 
the wave-lengths of the latter. In spite of this differ¬ 
ence, it is impossible to refer to one of these oscilla¬ 
tions as the BK- type and to the other as the GM- type. 





With full confidence, all of thorn could be referred to 
a h one and the same type of GM -oscillations. The 
greater dependence of the wave-lengths on the length 
of the OBcillating circuits at E v < E a is due to the fact 
that these potentials are limiting, that is, further 
decrease of E ? causes a cessation of the oscillations. 
Because of this, the oscillating ‘ regime ’ at E 9 < E t is 
less stable than at E g > and all external factors, 
including the variation of the length of the oscillating 
circuits, produce a greater influence on wave-lengths. 

The results of Mr. Cockbum*s investigations, as it 
seems to us, also do not give grounds to refer to the 
oscillations described by him as different types. In 
any case, no one of these oscillations can be referred 
to as the BK- type, because all of these are dependent 
more or less on the length of the oscillating circuits. 
Such a dependence cannot exist in the case of BK- 
oscillations. Unfortunately, using Mr. Cockbtirn’s 
measurements, one cannot show with confidence the 
cause of the difference between the two oscillations 
described by him. This is due to the fact that during 
the observations he changed simultaneously the emis¬ 
sion current and the length of the oscillating circuits. 
But, as is well known, the wave-length depends on 
both of them. It seems to us therefore very desirable 
that the conditions of observations should be changed 
in the future in such a manner that the dependence 
of the wave-lengths on the emission current and on 
the length of the oscillating circuits may be investi¬ 
gated separately. 

In connexion with Mr. E. 0. Megaw’a letter, 4 we 
ghould like to point out that in our opinion the rdle 
of the space charges in the process of the generation 
Of the QM -oscillations is rather limited, at least in 
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the modern gas-free tubes. The generation of such 
oscillations is defined by the fulfilment of the con¬ 
ditions 4 

T=t, J, j. (M) 

where T is the natural period (fundamental or over¬ 
tone) of the oscillating circuit in which the oscillations 
arise and r is the time necessary for the electrons to 
pass from the filament to the plate and back to the 
filament. In the case of tubes with close mesh grid, 
x is a Bhorter time, since in this case the electrons 
will go from the filament to the plate and back to the 
grid only. 6 The condition T =t corresponds to tho 
‘normal waves \ and the conditions T -x/2, x/3, . . . 
correspond to the 1 dwarf waves \ that is, waves of 
higher orders. 7 In the case of a fulfilment, of one of 
the conditions (M) the tubes can transmit energy into 
the corresponding oscillating circuit and can maintain 
their oscillations. The rble of the space charges gener¬ 
ally is to influence the time x of the passage of the 
electrons. In rare cases, when the natural period of 
the space charges 8 will coincide with T and x or with 
T and x/2, x/3, . . . the intensity of oscillations must 
increase considerably. The oscillations described by 
G. Breit, H. Hormmg, and by W. H. Moore* must be 
referred to these cases. G. Potapenko. 

Norrnan Bridge Laboratory of Physics, 

California Institute of Technology, 

Pasadena, May 28. 

1 Nature, 129, 202, Feb. 6, 1032. 

1 U. Potapenko, Z. techn. Phynik, 10, 542-5J8 ; 1920 Pbys. Iin\, 
39, 025-637 ; 1032. 

• <1. Potapenko, Phyx. Rev 30. 638-665 ; 1932. 

• Nature. 129, 542, April u, 1932. 

• G. Potapenko, Phyx. Hen., 38, 584 ; 1031. 

‘ H. K. llollmami, Ann. Phynik , 86. 120-188 ; 1028. 

7 We avoid calling the ' dwarf waves ' * harmonic* ’ or r overtones ' 
for the reason that they are not such in a usual meaning ol these 
words, because they are generated completely indejwndently of the 
’ normal waves *. In several cases, for example in absence of a suitable 
oscillating circuit, the * normal waves 1 can generally be absent, but 
that does not preclude the generation of the 1 dwarf waves Tho 
• dwarf waves ’ have also a different (diameter of dependence on the 
heating current from the ‘normal waves’ (sen Phyx. Rev., 39, 542: 
1032). Because of all this, the similarity he tween the conditions (M) 
and the series of harnionical overtones Is purely superficial. 

• Concerning the natural period of the space churges seo Th. V. 
lonescu, C.Il., 193, 515-577 ; 11KS1 j and A. Hostage i, Atti drUq if. Ac. 
di Torino, 16, 123-J30, 217*223, 383-395; 1931. These authors place 
more Importance on the rrtle of space charges in the process of generation 
than we du. 

• G. Brolt, J. Franklin Inst., 197, 335-358; 1924: H. Hornung, 
Ann. Phynik. t, 417-456; J92i>: W. H. Moore, Uanad. ,/. Research, 4, 
505-516; 1931. 


Heats of Dissociation and the Periodic Law 

Lothab Meyer's curves illustrating the periodicity 
of the physical properties of the elements are capable 
of extension to the heats of dissociation of simple com¬ 
pounds, not merely in the same group, but also in the 
same period. While interpreting results obtained by 
the examination of the infra-red spectra of triatomio 
molecules, Mr. A. B. D. Cassie and myself were able 
to show that a direct ratio exists between the heats of 
dissociation of certain related molecules and the force 
constants for the bonds concerned. 1 Two illustra¬ 
tions are given in the following table : 


| Molecule. 

K x 10*» 
dynes/cm. 

//./>. 

kcal. 

K ratio. 

HM. ratio. 

CO 

18-8 

237 .. 

_ 

_ 

iC0 2 . 

14-2 

182 

13-2 

131 

! CS 

8-4 

158 

— 

— 

iCB, . 

6-9 

132 

1-2 

12 


Henri, from the extrapolation of the ultra-violet 
band spectrum of CS» had previously obtained the 
value of 193 kcal, for the heat of dissociation of this 
molecule; since the publication of our paper, he has 
shown that this value represents dissociation into a 
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normal C atom and an excited ( X D) S atom. Similarly 
he has determined from his own experimental results 
a heat of dissociation for SO of 148 kcal. and regards 
this aa giving normal S and O atoms. Since the heat 
of dissociation of the oxygen molecule is only 118 kcal., 
the experimental value for SO is evidently too great. 
We have shown that the force constant lor SO* is 
9*6 x 10 6 dynes/cm., and for SO is 7*8 x 10 6 dynes/cm. ; 
since the heat of dissociation of each SO a bond is 
248/2, the corresponding quantity for SO should, from 
the above, be approximately 124 x 7*8/9*6 --101 kcal,, 
and hence the experimental value again represents 
dissociation into one normal and one excited atom, 
possibly in fhis case a ( X D) O atom. 

It was further observed that the force constants for 
the molecules CO, NO, OO were proportional to the 
heats of linking for these substances ; the periodicity 
thus observed suggested the calculation from band 
Spectra data of the heats of linking of a large number 
of non-polar compounds of the second and third 



periods of the table : many of these, such, for example, 
as NS, have become only very recently available. 
Some of the data are given in Figs. 1 and 2, and it will 
be seen that the values lie on regular curves which are 
very nearly straight lines, the heat of formation of the 
inactive gas compound being taken as zero. If SO is 
taken either as the sulphide of oxygen in the second 
period or aa the oxide of sulphur in the third period, it 
will be seen that the previously accepted value lies 
high above the curve in each case, interpolation giving 
the calculated value of c. 100 kcal. The method has 
been aitended to the diatomic molecules of the 
elements and the nitrogen and carbon compounds ; 
the regular nature of the ourve holds in all cases. A 
number of interesting consequences arise and will be 
. Expounded in a subsequent paper : it will suffice to 
mention two of them, taken from the nitrides of the 
second period : (l) the experimental value for CN lies 
some 1*6 volts below the curve, suggesting decomposi¬ 
tion into normal N and C atoms, U (*P) being below 
C (*S) by this amount; and (2) half the heat of forma¬ 
tion of N a O lies midway between NN and ON, con¬ 
firming the structure NNO and not NON for this 
substance C. R. Bailey. 

The Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry 
University College, London, 

July 1, 

* Pr*e> Soy. 8oe. t A, 1U, m ; 1931. 
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Micro-Analysis of Gases 

Kbooh’s micro-analysis method as originally de¬ 
scribed, 1 for small bubbles of from 60 to 100 cubic 
millimetres and containing oxygen, carbon dioxide, and 
nitrogen, is limited to bubbles which have been in con¬ 
tact with a fluid, because the lower cup of the micro - 
apparatus must be filled with some of the same fluid 
with which the gas bubble has been in equilibrium, 
otherwise the gas bubble will lose some gas, particu¬ 
larly carbon dioxide, which is so soluble in most 
fluids. 

1 have been attempting to modify this method so 
that gas tensions in any small bubble from an animal's 
tissues may be estimated, that is, also in bubbles 
which have not been in contact with excess of fluid. 
The problem was investigated using a froshly pre¬ 
pared solution of 80 per cent glycerol and 20 per 
cent distilled water to fill the cup, capillary, etc., of 
the micro-apparatus. The coefficient of solubility of 

nitrogen in glycerol is too 
low for measurement, and 
those for oxygen and car¬ 
bon dioxide are too low to 
cause any appreciable ab¬ 
sorption under the present 
conditions. The addition 
of the small amount of 
water to the glycerol en¬ 
ables the bubble to be 
moved up and down easily 
in the graduated capillary 
of the apparatus without 
breaking up. 

A small gas bubble is 
injected anywhere in the 
body cavities, tubes, or 
tissues and after some 
hours' interval it is with¬ 
drawn by means of a 
standard 1 c. o. syringe 
fitted with a very fine 
needle, the dead-space of 
which is filled with the 
above glycerol solution. 
Tlie bubble is then care¬ 
fully transferred to the cup of the apparatus, which 
has been previously filled with the same solution. 
The remainder of the technique for analysis of car¬ 
bon dioxide and oxygen is as described bv Krogh. I 
have been able to analyse mixtures, of from 0 to 
16 per cent carbon dioxide and from 0 to 20 per cent 
oxygen with the remainder nitrogen, in gas nubbles 
(60-100 c.mm.) using the micro-apparatus in this way ; 
the gas tensions obtained agree, within 2-3 mm. Hg, 
with those obtained from analyses of 10 c.o. of gas 
in the ordinary Haldane analyser. Carbon dioxide 
and oxygen tensions in the bladder and uterus have 
been estimated with the above accuracy using this 
modification of the micro-method, 

I have diminished the risk of entry of small bubbles 
of outside air into the lower cup during the manipula¬ 
tions by attaching a glass tube 8 cm. in length to its 
lower end by means of a short piece of rubber tubing. 
The lower end of the glass tube is bent slightly, and 
its opening is so cut that the under edge projects be¬ 
yond the upper ; the whole tube is kept filled with the 
same fluids as used for the lower cup. 

J. Argyll Campbell. 

National Institute for Medical Research, 
Hampstead, N.W.3, 

July 16. 

* Shmd. JwA./. PM**, 30, 479; 1908. ; • 



Via. 2.—Heat* of dceom position In third period, 
-x- oxldea, dloxidea/2. 
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Raman Spectrum and Molecular Structure of Ozone 

An attempt has been made to find the Raman 
speotrum of ozone, using a 30 per cent solution of 
ozone in liquid oxygen and a mercury arc as the 
exciting light. The solution is a dark purple in colour 
and absorbs the mercury lino at 4358 A, quite con¬ 
siderably. The mercury line at 4046 A., however, is 
scattered fairly strongly, but it has no strong Raman 
companions. There is an extremely weak doublet 
corresponding to a mean frequency shift of 1280 cm,' 1 , 
but no other Raman lines could be observed even with 
exposures lasting 80 hours. The spectrograph used 
was not particularly fast, but photographs of the weak 
oxygen line at 1550 cm. -1 from 4046 A. could be 
obtained in 10 hours. 

The conventional representation of the ozone mole¬ 
cule is an arrangement of the oxygen atoms at the 
comers of an equilateral triangle. More recently a 
straight line model has been proposed. 1 The weak¬ 
ness of the Raman spectrum is important as evidence 
against any simple symmetrical structure of the ozone 
molecule. On Placzok's theory, 11 either of these models 
would give rise to at least one strong Raman line, 
since each has a symmetrical mode of vibration in 
which the polarisability varies sharply with changes 
in the associated normal co-ordinate. The conclusion 
that the form of tho ozone molecule is triangular but 
not equilateral is supported by the results of investiga¬ 
tions of the infra-rod absorption bands of gaseous 
ozone under high dispersion which one of us (»S. L. (i.) 
is carrying on at present. 

A full account of the latter investigations, along 
with a discussion of the form of the ozone molecule, 
will be published later. 

G. B. B. M. Sutherland. 

S. L. Gerhard. 

University of Michigan, 

Ann Arbor, 

June 29. 

1 Jakcwlevft and Kondratjew, Pftys, Rev, t 39, 033 ; 1032. 

1 Placsek, Z, Physik, 70, 84 ; 1031. 

Post-Dissociation Radiation from Sulphur 
Trioxide 

According to Franck's theory of photodissociation 
of the halogens, the effect of light absorption is to 
split I, into a normal iodine ( a Rj) and an excited iodine 
(IP*). No direct proof has yet been forthcoming that 
the metastable atoms are actually produced in the 
reaction, 

A direct proof of the production of the a P*-atoms 
may be attempted in various ways. The most con¬ 
vincing proof will be afforded if it can be shown that 
the illuminated I 2 vapour gives out radiations of fre¬ 
quency v=*P$ at veiy low pressures. The low 
pressure would avoid collisions of the second kind, and 
thus the energy of excitation would be available again 
as a radiation. The experiment with I 8 would be 
difficult, as the line v would be in the far 

infra-red. But there is promise of better success with 
photodissociation of SO a . 

It was recently postulated by me 1 that SO s , on 
absorption of light of wave-length less than X2300 A., 
decomposes into SO* and 0 (VD*). If the assumptions 
aj® correct, it would mean that by irradiating SO, with 
lig^t of wave-length below X230O, we would obtain 
oxygen atoms in the l ZV«tate. If we prevent oolli- 
sione of the second kind by sufficiently lowering 'the 
pressure, the forbidden transition line of the oxygen 
atom O (*P, corresponding to the wave-length 

>4364, would be expected from the S0 8 gas. 1 
, ; Am repeated trials a weak line has been obtained 
' fey; illuminating for 50 hours a 100 cm. long column of 


Sukgas at a pressure of less than 1 mm. The illumin- 
atingSgource was the condensed spark lines of cadmium 
below >X2300. The wave-length of the observed line 
is the sJbpae as that of the O (*P l - l D t ) line, that is, 
X6364. Arun. K. Dutta. 

Physics Department, 

University^Of Allahabad, July 2. 

1 Dutta, "On the^tworptlon Spectrum of BO„ etc.", communicated 
to Proc. Roy, Soe. x 

* Pa»chen, Z. Phyiik^M, 1; 1930, 

A New Photoelectric Phenomenon 

Metal films are subjected to the passage of electric 
current and exposed to lig&t, which is interrupted with 
acoustic frequency by a rotating disc with holes. A 
thermionic amplifier permits a sound of the same fre¬ 
quency to be heard in a telej>hbne when silver, gold, 
platinum, and tin are tested: aluminium and zinc give 
no effect. 

A copper wheel with sinusoidal border, carrying as 
many teeth as the holes of the disc, turns jointly with 
it. Against the border of the wheel, a jet of mercury 
is directed, the length of which pulsates with the same 
period as the light. The jet is included in the circuit 
of the metal film. By regulating the position of the 
jet and the resistances of the circuit, the sound at the 
telephone may be extinguished. It may, therefore, 
be concluded that : 

1. The metals examined increase in resistance under 
action of tho light. For silver, the maximum effect 
seems to be obtained in tho ultra-violet region; for the 
other elements, such a maximum is displaced towards 
the visible spectrum and perhaps the infra-red. 

2. The increase in resistance is of the order of 
1/10,000 to 1/100,000 of the resistance of the metal. 

The same experiments have been repeated by 
plunging the metal films into a current of water, but 
no sensible variation in the intensity of the effect has 
been noted. The effect appears, therefore, to result 
from direct action of light on electrical conductivity. 

Q. Majorana. 

Institute of Physics, 

University of Bologna, 

July 9. 

Origin of the Coronal Lines 

In a recent communication in these columns, 
Frerichs 1 has criticised do Brum’s classification of 
the strongest visible lines of the corona. In the same 
issue of Nature, Dingle * also has criticised the 
identification of these lines. In each of these com¬ 
munications the authors failed to direct attention to 
another very strong objection to de Bruin’s conclusion 
that the green auroral line and tho green coronal line 
originate on tho same metastable level of oxygen, the 
l S 0 level. Since no trace of the green auroral line has 
ever been observed in the corona, and as no one has 
ever observed the green coronal line in either the 
aurora or in laboratory discharges in which the green 
auroral line wAs very intense, it is extromely difficult 
to see how the two lines can originate on the same 
initial state. If the two lines did originate on the same 
initial state, their relative intensities should be the 
same in both the aurora and the corona spectra. One 
might be able to account for A slight difference in 
* relative intensities by postulating reabsorption of ono 
of the lines, but it seems impossible to explain the 
profound difference which would follow from de Bruin's 
classification of the green coronal line. 

Joseph Kaplan, 

University of California at Los Angeles, 

July 2. 

* Nature, in, 901; 1982. 

* nature, 189 , 902 ; 1932 . 
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Bex-Differences in Crossing-over and Chlaspfta 
Frequency in the Mouse 

Haldane (1922) stated the law, based ofT tJio ob¬ 
servations of many researchers, that if CDossuip-over 
is reduced or entirely suppressed, this orccurs in the 
lieterozygous sex. Reduction of orosp^ng-over in the 
heterogametic sex is found in the Tettigpda?, Gammarua, 
Mus muRCulus, and Mus norvegicus , idn (] complete sup¬ 
pression of crossing-over in the Fhalo of the Droso¬ 
phila and in the heterogametic female of Bombyx. 

Recent investigations on rryeiosis in diploids and 
polyploids have aiBpellcd many difficulties and have 
increased ohr understanding; of genetical segregation. 
Darlington (1930), adopting Janssens' (1924) partial 
©hiasmatype hypothomjy states that L ‘ a chiasma is 
constituted by genet icn/icrossing over between two of 
the four chromat if Is taking part in it, and association 


musoulus 


male 

female 



TT—I-r 

Kunbex- of chiasmeta per bivalents 

Fio. 1,—Graph Illustrating the chiasma frequency of male and 
female Mus mmculus at metapliase. 

at diplotene is between chromatids derived from the 
same chromosome ”. Here Darlington is in direct 
opposition to the * classical * theory held by Wenrich 
<1917), Wilson (1926), Sax (1930) ef alii . Darlington’s 
View assumes a close parallelism between chiasma 
formation and crossing-over. One important theoreti¬ 
cal objection to Darlington’s hypothesis, as he himself 
stated (1931), was that* the difference in crossing-over 
between the sexes has not been paralleled by the direct 
observation of differences in chiasma formation 
It was thought desirable to examine chiasma fre¬ 
quency in male tod female mice, in view of the fact 
that it has been shown that linkage between the albino 
and pink-eye factors in Mu$ is closer in the hetero¬ 
gametic male, that is, the oroesing-over value is lower in 
,ihis sex than in the female. From these genetical data 
a difference in the chiasma frequency in the two sexes 
Would be predicted on the chtasma4ype hypothesis, 
/■ whereas if any correlation between differences in 
} chiasma frequencies and crossing-over values is to be 
t-s peoted on thei alternative hypothesis that crossing- 
; .'W w caused by the breaking 0 f chiasma, the se* 
v Stw» increased crossing, over should have a reduced 
Chiasma frequency. , 

i; OtHwrvatians on chromosome behaviour during mef. 
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osis in Mus have revealed differences in the chiasma 
frequencies and terminalisafcion coefficients in the two 
nexes. In the female at metaphase the chiasma fre- 

Cbossing-ovkr Values between Albinism and 
Pink-bye in Mus musculus 

(Castle and Wachter, 1924) 



Gametes 

tested. 

CttSa-over 

Gametes, 

Crossing-over 

Value. 

. 1 

Authors. 

. ... 1 

Female 

2789 

444 

15-92 ± 0*9 

Dunn, 1920 

Male . 

3683 

503 

13-65 ±0*78 


Female 

550 

106 

19-06 i. 2*02 

Castle and { 
Wachter, 
1924 

Male , 

3374 

402 

13*89 ±0-82 

tf 

Total 





Female 

3345 

550 

16-44*0-82 

1 

Male . 

7057 

965 

13*77 ±0-67 

_! 


Chiasma Fbkqutgncv and Ticumin animation Coefficients 
no ring First Metaphase in Mus musculus 



Total No. of 
Bivalents. 

Total No. 
of 

Chiasm. 

Total No. 
of Term. 
Chiasm. 

Mean 

Chiasm. 

Frequency. 

Term. 

Coeff. 

Female 
Male . 

100 

100 

197 

147 

8ft 

100 

1-9 

1-4 

0-43 

0-67 


quency por bivalent is 1*9 and terminalisation coeflfi- 
ciont 0*43, whereas in the male it is 1 *4 and 0*67. Since 
the animals examined had the same genetic constitu¬ 
tion, the differences in chiasma frequency could not 
be due to genic dissimilarity. 

These observations strongly support the partial 
chiasmatype hypothesis of crossing-over. 

P. Ch. Roller. 

Institute of Animal Genetics, 

University of Edinburgh. 
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Measurement of the Electricity liberated during 
Downgrade Reactions of Organic Compounds 

Mb. Wolfenden’s letter on this subject 1 has, I 
regret, only Recently come to my notice. I had 
thought that our correspondence had cleared up the 
points at issue. I would point out that the liberation 
of electricity by the action of micro-organisms during 
the downgrade reactions of organic compounds, as 
set forth in my paper, 1 has been confirmed by Elema,* 
Gillespie, 4 Hewitt, 4 and others, and my results are 
quoted as the starting-point for the investigations of 
oxidation-reduction potentials in biochemistry and 
bacteriology. In this paper it was emphasised that 
the electrioal effects only occurred under conditions 
favourable to the growth of the micro-organisms in 
question. : ; % 

It is well known that aqueous solutions of pure 
sucrose are unsuitable for tne growth of yeast, and' 
that little or no fermentation takes place whan 
culture media are employed. When, however, i 
is used in Pasteur’s solution, fermentation pi 

experiments I have found that sucrose 
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yeast and give no electrical response.®’ 7 On the 
contrary, the unrefined sugars, such as Barbadoes, 
give a vigorous fermentation and corresponding elec¬ 
trical response. It is not therefore surprising that Mr. 
Wolfenden’s experiments conducted with pure sucrose 
gave negative results, and the discrepancy between 
us may thus be explained. 

In the two sets of experimental conditions Mr. 
Wolfenden used pure sucrose while I used unrefined 
sugar, and I cannot agree that “ it seems unlikely that 
the impurities could play a decisive part”, as they 
evidently promote yeast-sugar fermentation and thus 
constitute a decisive factor m the electrical response. 

M. C, Potter. 

Corley Croft, 

New Milton, Hants, 

July 11. 

1 Wolfenden, J. H. t Nature, 128, 69, July 11, 1931. 

8 Prop. Roy. Soc., B, 84: 1911. 

* Klema, Ji,, " J)e hejmllritt van de Oxydatle-Rcductlepotentloal in 
Bacterieneulturei* en hare beteekcnia voor do SfcofwlMflllng ”, Delft, 
1032. 

8 Gillespie, L, J., “ Reduction Potentials of Bacterial Cultures and of 
Water-Logged Soils ", Soil Science , 9 ; 1020. 

* Hewitt, L. F. t " Oxldatlon-Eeduotlon Potentials hi Bacteriology and 
Biochemistry Publication of the London County Council, 1930. 

* Potter, M. 0^ 11 Measurement of the Electricity liberated during 
the Downgrade Reactions of Orgaulc Compounds", Nature, 127, 
564, April 11, 1031. 

1 Potter, M. C., "A Method of Measuring the Electricity produced 
during the Decomposition of Organic Com pounds ", Zentralb. Baktcrio- 
topic, AbU. 2, Ed. 84; 1931. 


Hydrolysis in Green Plants by Moonlight 

In view of the recent interesting discussion on * Lunar 
Periodicity in Organisms which has appeared in these 
columns, 1 some very simple experiments, carried out 
in South Africa m the groimds of Huguenot University 
College, would appear to throw some light on the 
subject. 

On a bright moonlight evening, about 10.30 p.m., 
on the 9th day of the moon, that is, near the time of 
maximum polarisation, I noticed a very sharp shadow 
cast by a vine leaf on the one beneath it, the tip being 
very brightly illuminated. The lower leaf was picked 



VtQ. 1.—Hydrolysis of starch by exposure to moonlight of lobes 
\ F, B of a vtae-loaf. 

tthd quickly plunged into 96 per cent alcohol. On 
training with iodine, a remarkable disappearance of 
starch was found to have occurred in the portion 
jfcted by the moonlight (Fig. 1, E and F), while 
portion ABCD in shadow still retained its 

; Similar results had previously been found on ex- 
* rfoaves of spinach and Trop&okm to moonlight, 
ten of the leaf having been covered by card- 
or tinfoil. Tbeexposed part of the leaf showed 
riS hg^jteolyeis, while the starch remained in the 
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1 Seo Nature, 130, 23, 

8 Nature, 111. 49, Jan. 

1 Bot. Cfaz., 90, 412, Dec. * 


Filtration of . 

Following upon the pubt 
letter from Mr. MacClement an 
upon the above subject, 1 it mu 
cording the results of some sm 
direction. During the past nine rm, 
filtering two potato mosaio viruses,\ 
means of the same collodion membr. 
developed by W. J. Elford. This woi 
carried out at the Molteno Institute at . 
under the direction of Prof. D. Keilin, to wh 
deeply indebted, I wish also to express my th. 

Dr. W. J. Elford for much assistance willingly 

Beforo attempting to filter these two potato viruses 
through the collodion membranes, some preliminary 
filtration work was carried out with Pasteur-Chamber - 
land candles. These experiments showed that while 
the X virus was filterable through an and occasion¬ 
ally an L, candle, the virus Y would not pass an Lj 
candle. The experiments on filtration through the 
collodion membranes, while admittedly preliminary, 
showed that both viruses would pass a membrane of 
approximate pore size 0-35ja, and that both are held 
back by membranes of 0-lf>(A. This is a parallel case 
to that quoted by Messrs. MacClement and Henderson 
Smith, where Dr. Hamilton's virus would not pass an 
L s candle but would pass a membrane of O-SOja pore 
size. 

The inability of the Y virus to pass the L, candle ia 
obviously not directly connected with the porosity of 
the candle or the size of the virus particle, but in all 
probability it is due to adsorption of the virus by 
the candle. I have found that if the virus complex, 
X 4 Y f is merely passed through a kieselguhr bod 
in a Buchner funnel, the filtrate invariably contains a 
4 pure culture * of the X virus, the Y being completely 
adsorbed to the kieselguhr ; this offers a ready means 
of separating out a complex of these two viruses. 

Kenneth M. Smith. 

Molteno Institute and 

Potato Virus Research Institute, 

Sohool of Agriculture, Cambridge, 

July 25. 

1 Nature, ISO, 129, July 23, 1932. 

• Proc. Roy. Sot., B, 100, 251-267; 1931. 


Production of Microscopic Test-Rulings 
In Nature of Sept, 19, 1931, under “Birthdays, 
and Research Centres ”, I claimed that microscopic 
Jest-rulings up to 250,000 lines per inch had been 
produced in my laboratory. 

Lately, for various reasons, I found it necessary to 
make a personal investigation into this claim, and I 
regret that I liave been unable to find any evidence 
that rulings beyond 120,000 lines per inoh have been 
produced here. Thomas R. Lyle, 

Lisbpoy, Irving Road, 

Toorak, Melbourne, 

, v June 15, 
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onstration 
jicl in parti- 
yses of pollen 
orgee Dubois in 
Owing in a great 
ltman, it has been 
portion in which the 
i a turbary gives an 
or of the forest in that 
# >ary was being formed. 

of this nature have been 
i, and eastern Europe ; but 
ate in regard to the British 
m, and France. Applying the 
.ication to the turbaries, it is 
,ng the percentages of the various 
at stages, to arrive, through inference 
ininant character of the forest trees, at 
climate at periods which can be equated 
er'e scheme of chronology.. Owing, how- 
ae distribution in time and space of climatic 
ms favourable to the formation of turbaries, 
, tt , post-Mousterian times that the method is more 
particularly applicable, while the most exact results 
- refer to the epipalwiolithic, neolithic, and metal ages. 
The results for various areas are summarised, and 
certain reservations made in regard to the quaternary 
period, though a post-glacial optimum during the 
neolithic is continued. 

Indian String-Games.—Dr. James Homell has pub¬ 
lished a number of string-figures from Gujarat and 
Kathiawar (Mem, Asiatic Soc. Bengal , vol. 11, No. 4). 
In his introductory remarks, he points out that this 
is the first successful attempt to collect k cat’s cradles * 
from Indian sources, and that only two had previously 
boon published. It is surprising to find that none of 
the collection is of any complete animal or flowering 
plant, though this may be due to the fact that the 
great majority of informants were town-dwellers. The 
figures are mostly taken from the common objects of 
life: scissors, a saw, a mirror, a lock and key, a betel 
plate, handcuffs, etc. Three figures represent fruits, 
two a bird’s feet, and one the nest of a crane. Mytho¬ 
logical subjects are not represented. With the excep¬ 
tion of the cosmopolitan Eurasian cat’s cradle, nine 
of the ten games found outside India are common 
*T6 India and Africa. The tenth game, the k crane’s 
nest \ is also found in Africa, but in worked out by 
different moves. This common distribution empha¬ 
sises the long connexion of Indians with Africa, and 
in particular, that of the traders and sailors of Gujarat 
and Kathiawar with East Africa, through a trade 
which goes back fully two thousand years. This is 
undoubtedly the main factor in this remarkable com¬ 
munity of string-games. It is urgently necessary that 
ethnologists should collect the games in inland regions 
and among hill-tribes, to determine how far the games 
now descnWl are indigenous to India and how far 
borrowed from African sources. 

Rainfall and the Distribution of Birds.—A study of 
the birds of south-western Africa, made during an 
expedition lasting for two and a half months in 1930, 
leads Baron Rodolphe Meyer de Schauensee to the 
conclusion that the distribution of the birds in 
the region is governed largely by rainfall; altitude 
seems scarcely to play, any part* as a barrier (Proc, 
A&xL Nat, Sci . Philadelphia, vol. 84, May 1932, pp. 
145*202). The region investigated comprise three 
areas delimited by rainfall averages of 0-10 inC 10-20 
. fa., and 2Q-40 in. A striking example of the region 
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between this factor and the presence of a geographical 
race occurs in the case of Saxicola torquata , The 
race salax was first described from the Gaboon, but 
de Schauensee found it near the Victoria Falls—appar¬ 
ently a case of discontinuous distribution, for the 
intermediate region of Central Angola contains the 
race stonei . The explanation is that salax follows the 
rainfall region of 20-40 in. around the area occupied 
by stonei , so that the former appears quite naturally 
to the north ami to the south of the latter race. Other 
striking examples are given, and although the expedi¬ 
tion w r as too short to make the observations adequate 
(558 birds were collected, representing 254 species and 
subspecies), the seeming significance of the associa¬ 
tion and the fact that it explains some otherwise 
inexplicable problems of distribution suggest that it 
well deserves further testing. 

The Arachnid Order Chelonethida.—Under the fore¬ 
going title, Dr. J. C. Chamberlain has contributed an 
extensive memoir of 284 pp, which forms No. I. of 
volume 7 of the Biological Series published by the 
Stanford University, California (1931). The Chelone- 
thida or pseudoscorpions, as they are more familiarly 
termed, ore dealt with from two points of view, 
namely, morphological and taxonomic. The morpho¬ 
logical section of Dr. Chamberlain’s work provides 
the most complete account available of the exo- 
skeletal parts, and is accompanied by a wealth of 
clear text-figures. There is a full discussion of range 
of form and structure within the order, and full use 
is made of the morphological data thus brought 
together in dealing with the taxonomy of the group. 
As the result of these studies, the author has com¬ 
pletely revised and reorganised the systomatics of the 
group. Older and inadequate systems of classifica¬ 
tion nave been largely discarded and a new taxonomy 
given in their place. The author has found it neces¬ 
sary to name about fifty new genera and one hundred 
and fifty, or more, new species. These, however, are 
all described in papers now in course of publication 
elsewhere, with the result that the present memoir is 
largely freed from the mass of purely descriptive 
matter, and is directed more especially to general 
classification. The work is one whioh students of the 
Arachnida will welcome, and its utility is enhanced 
by a bibliography listing some 311 titles and by full 
indexes to both text and illustrations. 

Vitamins and Fungi.—Most of the work on vitamins 
has been performed on higher animals with the view 
of growth stimulation, but Y. Tochinai and M. Terui, 
two members of Hokkaido Imperial University, Japan, 
have studied the effects of vitamin A on various fungi 
(“ Studies on the Effects of Fat Soluble Vitamin upon 
the Growth of some Parasitic Fungi ”, J . Foe. AgrL r 
Hokkaido Imp. Univ., Sapporo, Japan, vol. 32, pt, 3, 
pp. 71-107; 1932). The fungi Helminthosporium far- 
cicum and H. Oryzm were both retarded in growth by 
high concentrations of vitamin A, though the latter 
fungus was stimulated slightly by low concentrations 
of the vitamin. Oibberella Fujikuroi reacted like 
H. Oryzm, whilst Colletotrichum UndemtUhianum was 
similar to H. farcicum, being inhibited by high or low 
concentrations of vitamin A. Olive oil was the solvent 
for the growth-promoting substance, so jpatafiel cul¬ 
tures with the oil alone were inoculated with the fungi 
in order to be sure that the observed effects were due 
to the vitamin. Whilst H, turcieutn and G. Pvgibdrgi 
were indifferent to olive oil, the other two fungi were 
stimulated by it, though not sufficiently to mask the 
effects of the vitamin A. - 
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The Permian Yellow Sands.—Dr. M. B. Hodge has 
made a detailed investigation of the Yellow Sands of 
north-east England ( Proc . Univ. Durham Phil. Soc. % 
8 (5), 410-458 ; 1932). Elutriation shows that there 
are two dominant grades, one between 0-05 mm. arid 
0*15 mm., the other between 0*6 mm. and 0*8 mm, 
This is taken to indicate seolian transportation of the 
grains. The heavy minerals agree in species and type 
with those of the Scottish Carboniferous rocks. The 
quartz grains are frosted and the larger ones well 
rounded. The inclusions indicate a dual granitic and 
metamorphic source. It is concluded that the Yellow 
Sands were mainly a deposit of sand on the shore of 
the Permian sea, the material being derived partly 
from Carboniferous sandstones near by and partly from 
a crystalline area to the north. While the Sands were 
being laid down on the shores and along the adjoining 
coastal strip, the Marl Slate was accumulating as a 
calcareous mud in lagoons fringing the shores. With 
the sinking of the coast the lagoons were gradually 
invaded by the sea, from which the Louver Magnesian 
Limestone was deposited. While these changes were 
in progress the tGolian sands would occasionally be 
blown into the lagoons, giving rise to the intercala¬ 
tions of sand with shale and limestone now found. 
The three deposits seem to be in part contemporane¬ 
ous, although the general succession is, as usually 
stated, from Yellow Sands through Marl Slate to 
Lower Limestone. 

Petroleum Genesis and Volcanic Ash.—For some 
time past it has been common knowledge that the 
production of artificial petroleum from animal or vege¬ 
table oils by distilling them with different adsorbent 
materials, for example, clay, charcoal, calcium car¬ 
bonate, diatomaceous earth, has been achieved. A 
more sharply focused problem in this connexion has 
recently engaged the attention of Japanese investiga¬ 
tors, who took advantage of the volcanic eruption of 
Komagodake, Hokkaido, in 1929, and secured from 
the Earthquake Research Institute some of the ash 
ejected. Using this material as the adsorbent, ex¬ 
tensive physical and chemical tests were carried out 
with different oils, partly to ascertain the action of 
the ash thereon, also to see whether the results threw 
any light on the origin of petroleum in the Japanese 
oilfield (T. Terada, M. Hirata, and T. Utigasaki, 
Scientific Papers , Institute of Physical and Chemical 
Research, Komagorne, Hongo, Tokyo, No. 343, 1932). 
The results show that, the action of this ash on the 
oils tried is to produce a distillate closely resembling 
ordinary kerosene so far as physical properties are con¬ 
cerned, though differing from the petroleum product in 
chemical behaviour, notably in its reaction to strong 
sulphuric acid, which points to the presence of a pre¬ 
dominance of unsaturated compounds. Notwith¬ 
standing this, the authors claim that there is decided 
possibility that much of the Japaneee oil has originated 
from animal or vegetable oily matter buried beneath 
volcanic ash. 

International Standards.—The degree of accuracy 
which has now been secured in the international 
measurement of capacitances is well brought out in 
a communication by Mr. H. L. Curtis and Miss C. M. 
Sparks, of the U.S. Bureau of Standards, and Messrs. 
Hartshorn and N. F. Astbury, of the National Physi¬ 
cal Laboratory, to the April issue of the Journal of Re¬ 
search of the Bureau. The capacitance of a subdivided 
mica-tinfoil condenser of 1 microfarad was measured 
Alternately at Washington and at Teddington, at the 
former by comparison with a standard air condenser 
the capacitance of which was measured in terms of 
tasistanoe and time by Maxwell’s method, at the latter 
t>y comparison with the standards of resistance and 
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Measurements l 
S weden.—A recent 
Circular (March 25) cc 
ut Abisko on the intense 
A. Gorlin. Both a Rolho. 
a standard Steinke chamlx 
at a number of other places i 
the data from different parts 
used. The results obtained an 
tail, the paper being chiefly devo 
the methods of observation and oi 
but several points of much interest, 

PerhapH the most significant is that, Of 
daily variations, the intensity of the radi. 
closely constant at this high latitude (68 
correcting for changes in the barometer, as 
found farther south. In the Abisko obsei 
made to the north of the arctic circle, thei> 
every expectation that meteorological effects*an< 
an influence of the aurora, if these existed, would be 
detected. The rate of ionisation under standard con¬ 
ditions is given as nearly 2*78 J. Another point, 
which might have been anticipated, but which it 
is, nevertheless, satisfactory to have demonstrated 
directly, is that humidity, as well as temperature, has 
no perceptible direct influence upon the penetrating 
radiation, and that the correlation between ionisation 
on one hand and humidity and temperature on the 
other is wholly due to the existence of a correlation 
between ionisation and air pressure. Publication of 
the full record of this work will be awaited with much 
interest. 

Infra-Red Photomicrography.—The recent placing of 
infra-red sensitive plates upon the market has stimu¬ 
lated many inquiries as to possible new applications 
of photographic methods. In a communication to 
the Eighth International Congress of Scientific and 
Applied Photography held at Dresden in August 
1931, Prof. Kohler and Dr. Paul Kraft of Jena de¬ 
scribed results obtained with infra-red plates in photo¬ 
micrography. Three typical examples of objects 
opaque to visible light but transparent to infra-red 
rays of about 8000 A", are shown in their paper ; those 
are woollen threads dyed black, the head of a flea, 
and a fossil from coal. In each example a very great 
improvement in the detail of structure revealed is 
evident where infra-red sensitive plates were used. 
The magnification employed ranged from 20 to 76 
diameters. 

Corrosion Resistivity of Metals.—Many methods 
have been devised for following the velocity of metallic 
corrosion ; the loss of weight, the loss of strength, the 
loss of conductivity in the metal, the evolution of 
hydrogen, the absorption of oxygen, and even the 
evolution of heat, have all served as measures of 
corrosion under different conditions. Lately, Mr. 
*E. W. Zehnowitzer, of the Institute of Metals, Lenin¬ 
grad, has used conductivity changes in the liquid for 
the same purpose, introducing into his corrosion vessel 
two platinum electrodes, connected to a Wheatstone 
bridge in the familiar manner. His results, com¬ 
municated in a letter to the Editor of Natubk, 
show that during the corrosion of zinc by sulphuric 
acid the conductivity of the liquid steadily falls, 
whilst during attack by distilled water it rises; the 
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approach, o, of the ions, has been deduced by Debye 
and Huckel* Neumann (J, Amer. Chem. Soc>, June), 
by experiments on the solubilities of silver chloride in 
solutions of various sulphates and nitrates, finds 
marked deviations from the Debye-Hiickel limiting 
law as well as from a first approximation formula, 
even at the lowest concentrations, in the case of 
sulphates and lanthanum nitrate. The sulphates of 
unsymmetric valency type exhibit .deviations of 
fluctuating sign from the limiting law when the 
observed activity coefficient is plotted against the 
square root of the ionic strength. The symmetric 
sulphates show only one positive deviation, potassium 
and barium nitrates scarcely any. The extension of 
the Debye-Hiickel equation due to Gronwall and La 
Mer (Nature, 123, 499 ; 1931) gives values of a in good 
agreement with experiment in the oase of the sym¬ 
metrical sulphates and nitrates, but does not explain 
the peculiar behaviour of the unsymmetrical valency 
type sulphates, except possibly as a first approxima¬ 
tion. 


Astronomical Topics 


„tion of Borrelly's Comet. —This comet was 
/ n* 0 fc& r ered in 1905 and has boon observed at every 
return since. Its period is so close to seven years 
that the conditions have boon favourable for observa¬ 
tion at all the returns. Two predictions of the con¬ 
ditions of this return were made : W. P. Henderson 
and J. D. McNeile (B.A.A. Handbook) gave Aug. 
20*268 for the perihelion passage ; M. Schaumasse 
(U.A.I. Circ. 365) gave Aug. 27-816. The truth 
appears to lie between them. The oomot was de¬ 
tected by Prof. G. van Biesbroeck at Yerkos, July 
30 d 9 h 0-2“* U.T., the position being R.A. 5 h 3 
54-67", N. Dec!. 13° 2' 13' (equinox of 1932 0 ). The 
date of perihelion given by the R.A. is Aug. 26*690 ; 
the declination gives Aug. 27-171. The comet was of 
magnitude 12 at disoovery ; as it is approaching the 
earth until the end of the year it is likely to become 
brighter. The comet is a morning object in Gemini ; 
the ephemeris in the B.A.A. Handbook will suffice 
for finding it. An ephemeris is also given there for 
Brooks’s comet, which is likely to be found shortly j 
two independent computers, Mr. F. R. Cripps and Prof. 
Dubiago, both find Oct. 7*6 for the perihelion passage ; 
the conditions this year are very favourable for observa¬ 
tion, as the comet is in opposition when in perihelion. 


Meteor Observations in New Zealand.—An article on 
meteors by R. A. McIntosh, of Auckland. New Zealand 
( J. Roy . AbL Soc. Canada , May-June), is welcome since 
it shows that systematic observation of meteors is 
now carried on in those islands. For a long time the 
statistics were based solely on observations made in 
the northern hemisphere ; obviously the inclusion of 
sbuthem observations adds greatly to their value. 
When we walk beside a tram-line, more cars meet 
us than overtake us, since our motion shortens the 
interval in one case and lengthens it in the other. In 
the same way, more meteors meet the earth than over¬ 
take it. Now, these meteors that are meeting us come 
from the earth ’h apex, or point towards which it is 
moving in its annual revolution ; this is a point in the 
ecliptic 90° behind the sun, which rises some six hours 
before the sun, or tfbout midnight. Hence the ‘ meet¬ 
ing * meteors are chiefly visible after midnight, which 
explains the fact that more meteors are seen in the 
small hours than before, midnight. The apex is at 
its farthest north in September, so we should expect 
a maximum of meteors in northern countries in that 
month ; actually the diagram of Mr. Mclntdsl^shows* 
it in August, with a well-marked minimum ih\the 
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spring ; it is doubtless affected by the rich Perseid 
shower in that month. The diagram that he gives for 
the southern hemisphere does not show the seasonal 
effect so clearly ; there is certainly no maximum about 
March, as we should expect; on the contrary, there 
is a succession of rich months from May to October, 
the cause for which is not clear. But the diagram of 
the numbers of meteors for different hours of the night 
agrees well with theory, and shows a maximum at 
3 a.m. The slight falling off after that may be due to 
dawn, or to fewer watchers. Mr. McIntosh alludes to 
the effect of Jupiter’s action in diverting the Leonid 
meteors so as to miss the earth in 1899 ; but he omits 
to note that the calculations of the B.A.A. Computing 
Section give hopes that this action may be reversed 
in 1932. 

The Ritchey-Chretien Reflecting Telescope.—The 
Scientific American for July contains an article by 
A. G. Ingalls on the improvements which M. Chretien 
and Prof. Ritchey are carrying out in the design of 
the Cassegrain reflector. It is well known that star 
images in photographs taken with reflectors are 
generally good in the middle of the field but deteriorate 
greatly towards the edges of the plate, where large 
wings generally appear, making accurate determina¬ 
tion of position or magnitude difficult. This is because 
the paraboloid form of the mirror gives good results 
for rays parallel to the axis, but not for cmlique rays. 
The first improvement is to make the large mirror a 
hyperboloid instead of a paraboloid. The form of the 
secondary mirror is much more complicated ; it is on 
the hyperboloid side of the paraboloid, but cannot be 
described by any simple name, since different zones 
are gpecially designed to give the best results. It is 
also proposed to use slightly concave plates, thfc curves 
being designed in conjunction with those of the 
mirrors. It is noted that the new reflectors are 
shorter and therefore lighter than the old, so that 
some of the extra cost of the mirrors is made up bv the 
smaller dome. The article also mentions that Prof. 
Ritchey has designed new methods of guiding the 
telescope during exposures, which make the following 
simpler and more rapid. Two keyB, one accelerating* 
the other retarding, are held in the hands, while an 
occulter, to cover the plate during momenta of bad 
definition, is worked by the lips. The instrument 
now under construction has aperture 40 inches* hut ft 
is hoped to extend the method to much larger sisesi 
if so, the cellular type of mirror will probably boused, 
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Archaeological Studies in 


AN outstanding feature of the first International 
Congress of Prehistoric and Protohistoric Sciences 
held in London last week was afforded by the group 
of lectures which were delivered at the goneral meet¬ 
ings of the Congress held on the evenings of Aug. 2, 3, 
and 5, and on the morning of Aug. 6, to which the 
presidential address on the afternoon of Aug. 1, and 
the exhibition of British archsBology in the field at 
the London Museum, to which reference was made in 
Nature of Aug. 6, p. 196, had formed an appropriate 
introduction. While Sir Charles Peers, in his address 
on “ The Beginnings of British Archeology ”, had 
traced the stages by which interest in the exploration 
of the past had attained the status of a scientific study, 
and the exhibition had given a practical demonstra¬ 
tion of what is now being achieved in the field, Dr. 
Cyril Fox, Mr. E. T. Leeds, and Mr. T. D. Kendrick 
laid before their audiences the results of synthetic 
study of the facts most lately won in the field at three 
strategic points in the early history of the British 
Isles. The picture was completed on the morning of 
Aug. 6 by Mr. O. G. 8. Crawford’s account of Britain’s 
achievement in the development of archaeological 
discovery by photography from the air, which was so 
admirably illustrated by the photographs exhibited 
by the Ordnance Survey at the London Musoum. 

Sir Charles Peers, in his presidential address, while 
tracing the spirit of the archaeologist back to the 
interest of primitive man in his predecessors, dis¬ 
tinguished tlie latter as a hope for treasure, while 
around the great, monuments of the past, which have 
never failed to arouse the attention of the living, has 
collected a mass of material, sometimes dignified bv 
the name of folk-lore, which should not be overlooked. 
Early antiquaries explained prehistory in the light of 
history as known to them. When anything remark¬ 
able remained, the natural tendency was to ascribe it 
to the Romans. Camden, the leamod forerunner of 
modem antiquaries, saw no reason to ascribe a date 
before the Roman occupation of Britain to any notable 
monument exoept Stonehenge —inaana subatructio. 
Aubrey, the Wiltshire squire, said Sir Charles, had the 
definite merit of setting down what he saw. In 1648 
he was impressed by the absurdity of deriving such 
structures as Avebury from the classical tradition. Ho 
was persuaded that Stonehenge was a temple of the 
Druids. Then came William Htukely, a man gifted 
with a vivid imagination and an insatiable curiosity. 
“ What is all learning ”, he said, 44 but a knowledge 
of antiquities?” Sir Charles then reviewed the work 
of Sir Richard Colt Hoare, whose book on the Wilt¬ 
shire monuments, of which tho first volume was pub¬ 
lished in 1810, was prefaced with the words, “ we 
speak from facts not theory ” ; of William Smith, 
whose geological map of England demonstrated a 
succession of ruined worlds, opening the way to a new 
conception of the prehistory of man; and of John 
Frere, who attributed his palaeolithic implements to a 
period “ even beyond the present world —the transi¬ 
tion from ancient to modem archaeology. 

Dr- Cyril Fox, in his address on 14 The Personality 
of Britain ”, dealt with some of the fundamental prin¬ 
ciples of prehistory, demonstrating the bearing of 
clign&te and soil, and the resulting vegetable and 
animal life, on man and his history. As k whole, these 
represent man's environment and Britain's person¬ 
ality. The position of Britain, he said, adjacent to 
five hundred miles of European coast, renders the 
country liable to invasion, while its indented outline 
k convenient for invaders, and its estuaries and slow- 
moving rivers invite penetration. Of the three main 
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not stand the cold. The most complete mam 

of any primitive culture entering eastern or so 

Britain from the Continent focused in the Salisbu. 

Plain region, but as civilisation developed, overseas 

trade moved in the direction of the Thames estuary 

and a change came in the type of soil and country 

desired by the inhabitants. Hence the progress from 

subjection to environment to control of environment, 

from barbarism to civilisation, is expressed by the 

utilisation of oak forests and the substitution of arable 

fields. 

In “ Celtic) Art in Britain ”, Mr. E. T. Leeds sought 
to trace the origins and development of an artistic 
epoch which lasted from its beginnings in La T&ne 
style down to the eleventh century of our era. It was 
first implanted on the south coast, probably in the 
late fifth or fourth century B.o., and taking root firmly 
in tho third century bx\, when it began to disoar ’ 
the naturalistic tendencies of the parent continents, 
school in favour of geometrical arrangements of 
curving lines. This school found its most brilliant 
expression in a western school, the districts first 
occupied by iron age peoples, which permeated the 
eastern Midlands and spread to Yorkshire and beyond. 
A period of decadence ensued. While intruding Baltic 
tribes developed champlevt enamelling, the British 
craftsman attempted novol designs by u breaking the 
back of the curve ”, 

Before the Roman conquest, southern Britain was 
falling under the influence of continental mass produc¬ 
tion. There is a loss of originality and an increase of 
formalism. Small geometrical designs in enamel aim 
at a jewelled effect: on the periphery of the Roman 
occupation, however, Celtic art survived and the 
Celtic genius adapted classical models as in the iEsica 
brooch, A fresh burst of activity set in os seen in the 
enamelled escutcheons of the Winchester and other 
bowls, a group confined to the east of the Fosse Way. 
The outcome was the trumpet scrolls beloved of the 
Celt with his feeling for the curving line. This renais¬ 
sance in southern England in the sixth and seventh 
centuries, in conjunction with certain zoomorphic 
designs, provides the key to the sudden appear¬ 
ance in Ireland at the close of tho seventh century 
of such masterpieces as the Book of Durrow, un¬ 
heralded by anything in the previous art history of 
the island. 

Mr. T. D. Kendrick, in “ The Crafts in Ancient 
Britain ”, dealt with the difficult but none the less 
interesting period of the Early Dark Ages, holding 



URE 


[August 13,1932 


*/he 
arian 
,urelius 
, to the 
.bjects are 
. the Briton 
found in the 


graves of his conquerors. Investigation of the 
chronological position of such material as the famous 

* Kingston ’ brooch shows that it is more likely to 
be British than Jutish, as it has been regarded. There 
is a definite probability of some progress in the task 
of sorting out minor Arthurian antiquities from the 

* Anglo-Saxon * cases of the museums. 


Aimu or New Zealand Red-Pine 


jssibility of obtaining 
:om the Empire is so 
present day, a leaflet by 
ertias and Uses of Rimu *’ 
,, No. 17, Nov. 1931) merits 
nor states that rimu ( Dacry - 
jpplies rank as the most im- 
New Zealand. It is milled and 
timber-producing district in the 
die principal building timber in the 
j* employed in almost every local wood- 
y, and in many is the chief timber used, 
jnt time, practically the whole of the rimu 
is consumed locally, less than 3 per cent being 
i. The quantity milled annually exceeds that 
other species combined, and during the year 
jM frig March 81, 1930, totalled 159,000,000 ft. Board 
Measure (B.M.), or 58 per cent of the total timber pro¬ 
duction of the Dominion. In 1920-1930 the annual cut 
of the species exceeded 140.000,000 ft. B.M., the peak 
production of 195,000,000 ft. B.M. in 1926 represent¬ 
ing 55 per cent of the total timber produced that 
year. That the fellings are exceeding the annual 
increment or possibility is exemplified by the state¬ 
ment that a few years ago Auckland supplied a far 
larger proportion of the total cut than any of the 
other districts, but its accessible supplies have now 
dwindled, and Westland has taken the lead and is 
said to be likely to supply an increasing percentage 
in future years. 

^ The first detailed statistics on the export of rimu 
} ere collected in 1913, when 8,500,000 ft. B.M. were 
exported. *In the War years the trade increased, and 
by 1918 the total exports had reached 30,000,000 ft. 
B.M. This was due to the difficulty in obtaining 
jupplies of North American and Scandinavian timber 
luring the War years. With the drop in price of the 
foreign species at the end of the War, and low ooean 
freights, it was possible to land the foreign material 
cheaper in Australia than rimu. The exports of the 
latter to Australia had fallen to 4,000,000 ft. B.M. in 


1925,., and have remained at that figure ever since. 
Recent customs duties on foreign timber in Australia 
now permit rimu to compete successfully once more, 
and a recent survey has shown that 20,000,000 ft. 
B.M. of rimu could be used in Australia annually. 

The leaflet is written from the marketing and manu¬ 
facturing point of view. It is to be hoped that the 
Forest Department will bear in mind the great value 
to the country of this fine timber, and will take steps 
to sec that its regeneration is undertaken, in order to 
perpetuate supplies. 

The rimu is a fine forest tree, the height in the 
average commercial stand varying from 60 ft. to 
120 ft. When mature, its trunk is long, straight, un- 
branohed, and with little taper, carrying a compara¬ 
tively open and irregular crown. From the remark¬ 
able weeping habit of its foliage it is the most easily 
recognised and best known of all Now Zealand trees. 
The commercial bole usually varies from 40 ft. to 
80 ft. in length. Its diameter, breast height, in mature 
stands varies from 2 ft. to 4 ft., although it is said 
that many of the trees at present converted range 
below the lower limit. In other words, as is invariably* 
the case when primeval forests are lumbered, immature 
trees are being felled along with the mature ones. 
Occasionally trees up to 8 ft. diameter are encountered 
and milled. It might be suggested that a few stands 
of these fine old trees should be selected by Govern¬ 
ment and reserved to show future generations what 
the New Zealand soil is capable of producing. 

Although the tree grows on flat, but not marshy, 
land, it favours undulating localities and hillsides, being 
found at all altitudes from sea-level up to 2500 ft. 
With the exception of the pure beech (Nothofagus) 
stands, rimu occurs in every major type of forest 
growth, and in the North Island it is an occasional 
associate of the kauri. 

Mr. Ward gives interesting details on manufacture, 
seasoning, grading, the properties of the wood and 
durability, and adds notes on its utilisation by various 
industries. 


Winter Climate of Greenland 


F a paper read to the Royal Geographical Society 
on April 18, by Mr. S. T. A. Mirrlees, new light is 
thrown on the winter climate of the interior of southern 
Greenland. Mr. Mirrlees pointed out that nearly all our 
knowledge of the climate of this region is based upon 
observations made on summer sledge journeys, supple¬ 
ment©^ by the observations made throughout the year 
at the various coast stations of the Danish Meteoro¬ 
logical Service. Greenland lies to the north of the 
region of the world’s most persistent cyclonic activity, 
but—if we accept as accurate the distribution of high 
and low pressure shown on the daily charts of the British 
Meteorological Office andvsimilar older publications, 
<tb a* those of the Danifg Admiralty—is at all seasons 
' to he invaded/tj# tbe cyclonic depressions of 


forth Atlantic, 
of 


made every three hours 
April 26, 1931, at about 
W., at a height Of^ftbput 


8250 ft., by the British Arctic Air Route Expedition, 
his hypothesis is confirmed. The direct Influence 
of the Atlantic depressions on the weather was found 
normally to be small, as is shown by the low figures 
for the monthly mean proportion of the sky covered 
by cloud, which varied from five-tenths in September 
to three-tenths in February. The mean for the 
whole period must therefore have been roughly 
comparable with the normal for the French Riviera. 
But there were some stormy periods and even gales, 
and the strongest winds showed no tendency to be 
more prevalent from the prevailing northerly direction 
of the wind than from other Quarters ; moreover, the 
characteristic changes of wind, pressure, and weather 
caused by the’ passage of the centre of a depression 
directly over or to the north of the place of observa¬ 
tion were observed. 

! Very low temperatures had been expected, and 
w«e riot wanting, for a reading of -59° F* Was 
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catalytic action of the lime on the course of hydration. 
—Urion : Cyclopentenyl - alkylcarbinols and their de¬ 
hydration products.—Henri Erhart: The soils of tho 
Rhine terraces to the south of Alsace.—Lefivre : The 
presence of peridinians in a fossil deposit at Barbadoes. 
—Feng Yen-An : The presence of centrosomes and of 
star-shaped forms in an angiosperm, Lonicera alpigcna. 
—Pierre Dangeard : The vacuomo of Algse and its 
transmission by the zoospores.—A. Guilliermond : The 
structure of bacteria.— Marcel Mirande : The evolu¬ 
tion of hydrocyanic acid by certain fungi. — H. 
Heldt : Aerial observations for the localisation of 
shoals of tunny fish and the possibility of the direct 
study of their migrations. From an aeroplane it 
is possible to discover the shoals of tunny and fix 
their size, position, and direction of movement.— 
Mme. C. Vincent and J. Vial : Researches on the yields 
of milk and of fat in human lactation.— L. Bugnard 
and C. Soula : Glyceemic equilibrium and digestive 
secretions.—A. Gruvel : Some observations concern¬ 
ing the large lako Amor (Suez Canal). A discussion 
of tho effects of variations of salinity on animal life in 
the Jake.- -Marcel Avel : The regenerating power of 
the dorsal and ventral halves of the body wall, in the 
cephalic region, in Lumbricus .— A. Dognon : The bio¬ 
logical action of monochromatic X-rays of different 
wave-lengths on the egg of Ascaris rnegalocephala. 
The action of the X-rays, in the case of the cell studied, 
diminishes suddenly at the wave-length 1-54 A., and 
then remains constant down to the shortest wave¬ 
length studied (0*7 A.).—A. and R. Sartory, J. Meyer, 
ana M. Antonioli : The presence of a pigment re¬ 
sembling prodigiosino in Actinomyces Allenbachii. The 
colouring matter was isolated in crystals as ehlor- 
liydrate and pei chlorate. Its chemical and physical 
properties, especially the spectroscopic analysis, closely 
resemble those of prodigiosino.—A. Dorier : The larvae 
of Parachordodes alpeMris .—Ch. Joyeux and J. Pi6ri: 
The rabbit as a reservoir of virus for oxanthomatie 
fever. 

Geneva 

Society of Physics and Natural History, April 28.— 
R. Wavre : Extension of a theorem of Stokes relating 
to fluid stars. Generalising the classical theorem of 
Stokes and of Poincar6 relating to planetary figures, 
the author shows that the attraction of a fluid star 
(or nebula) on other stars depends only on its total 
mass, its free surface, and superficial accelerations. 
The distribution of matter in the interior of the star 
is without influence.—M. A. Schidlof; (1) The evalua¬ 
tion of the difference between the masses of tho a A - and 
cc-particles. The difference between the masses of 
these particles of a nucleus is evaluated by a method 
not making use of the Gamow - Condon • Gurney 
threshold maximum potential. For two different 
nuclei (Th m , Pb* 08 ) concordant values are obtained, 
which confirm the value previously deduced from the 
threshold theory.—(2) The arrest of the periodic 
systems of the atoms and the greatest electronic con¬ 
centration of the nuclei. Utilising the value of the 
mass effect by the proton, calculated by considering 
the presence of the particles in atomic nuclei of the 
thonum series, the author has deduced from the 
condition of the possibility of equilibrium the upper 
limit of existing atomic numbers. The inequality 
utilised in this calculation also furnishes the upper 
limit of the electronic concentration of compound 
nuclei. —H. Briner, J. Bron-Sulet, and H, Paillard: 
Researches on the dehydration of phenol. Contribu¬ 
tion to contact catalysis. The authors h&ve studied 
tho dehydration of phenol in the presence and absence 
of a Catalyst* In the presence of thoria, the reaction 
takes place rapidly up to a transformation of 00-64 per 
« phetwn into phenyl oxide. If the catalyst is 


absent, the dehydration of the phenol is very slow but 
complete.— A. Neville : The cytological bases of the 
theory of crossing over in the Diptern. The author 
shows that in Calliphora erythrocepkala at the com¬ 
mencement of ovocytary evolution a series of pre- 
meiotic phases is observed, allowing a parasynflesis, 
and capable of explaining crossing over. In sper¬ 
matogenesis, nothing similar is observed and tlie 
spermatocytes enter directly into diakinesiK without 
undergoing premeiosis. If these results can be ex¬ 
tended to other Diptera, they constitute a striking 
verification of the hypothesis of Morgan and Sturte- 
vant on crossing over in Drosophila. —E. Cherbuliez, 
E. Ehninger, K. Bernhard: The multiplicity of prin¬ 
ciples in the croton seed. The authors nave extracted 
from croton oil a substance which is a powerful vesi¬ 
cant but lias no purgative effect, while the oil loft 
after its removal retains its purgative properties. 
Hence there are at least two active substances in 
croton oil. 

Vienna 

Academy of Sciences, April 28.—Wolf Johannes 
Muller and W. Machu : Theory of passivity pheno¬ 
mena. (15) Tho passivating action of oxide layers in 
the anodic passivation of iron in neutral sodium 
sulphate solution.—Anton Kailan and Walter Haas : 
Velocities of esterification of methyl and ethyl 
alcohols in acetic acid. The esterification constants 
are given for acetic acids containing different amounts 
of water and in prosenco and absence of hydrochloric 
acid.—Franz Fuhrmann : Studies on tho biochemistry 
of luminous bacteria. (2) Influence of sugar, with 
sodium chloride, on the luminosity. Addition of 
glucose, fructose, or galactose to cultures of Photo - 
bacillus radians containing 0*5 or 0*25 M. sodium 
chloride usually effects no, or but slight, rise in 
the luminosity. During the early stages of growth, 
sucrose and lactose enhance the luminosity, and 
maltose in small proportions causes an increase, but 
in larger quantities a decrease.—Friedrich Hopfner ; 
The fundamental equations of physical geodesy. 
Determination of the mean level of tho earth’s surface 
from gravitation values depends on combination of 
Bruns’ theorem with tho solution of a partial differ¬ 
ential equation of the first order. Former known 
solutions of this problem differ only in form, being 
variants of the solution of the differential equation.— 
Otto Fiirth and Eduard Herbert Majer : (1) Accumula¬ 
tion of carbohydrate in the liver of lard-fed rats. 
The formation of glycogen in the liver has been 
studied with rats fed on lard together with either 
crude fibre or the sodium salt of one of tho organic 
acids formed during the digestion of fibre in the 
intestines. Glycogen is formed from beet-slices or 
fermentation lactic acid, but not from butyric, succinic, 
or valeric acid. These lower acids are either resorbed 
from the intestine and possibly used in building up 
fat, or assimilated by micro-organisms and used in the 
construction of body-substance.—(2) Phlorizin glyco¬ 
suria of the pig.—Gustav Gtitzinger and Helmut Becker: 
New discoveries of fossils in the Wienerwald.—Herbert 
HaberUndt: Luminescence of fluorites. Some fluor¬ 
ites exhibit red fluorescence, but none of these shows 
rare-earth lines in the spectroscope. Many fluor¬ 
esce after irradiation with (5-y-rays and some only 
after ignition and irradiation, whilst others display 
no fluorescence.—Fritz Rieder and Elisabeth Rona : 
Range of a-rays of actinium produots. Investigation 
of the a-rays of RdAc reveals two prominent gro^r^i 
with the ranges 4*7 cm. and 4*36 cm. respe£fc'e > ' 
together with three other groups. • 

AcX free from RdAc show groups^ w** 0 
4*1 cm., 4*3 cm., and 4*0 cm., 

(5*00 ora. and 5*40 cm.). Af f 
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a fine Htructure, as it gives, brides the known group 
of 6*47 ern. range, two faint groups of 6*35 cm. and 
G-60 ern. range.— Rudolf Leutner : Velocity of hydro¬ 
lysis of cyclic acetals (1).-—Konrad Funke : Perylene 
and its derivatives. (35) Diarninoperylene-3: 10- 
quinono. 

May Karl Brunner and H. Moser : 5-Ethoxy- 
indolinono.—Arthur Haas : Relation between the 
world's radius of curvature and the radius of the 
electron.— Franz Rucker : Reflection and trans¬ 
parency of animal tissues in the ultra-red. Consider¬ 
able proportions of infra-red rays traverse the skins 
of reptiles and amphibia. Thus, with many lizards, 
3-4 per feent of the radiation passes through the whole 
covering of the body, including the black peritoneum, 
into the body. The influence of the chromatophores 
is seen particularly well with the tree-frog ; almost 
twice as much of the radiation is transmitted by the 
skin of the hack when the chromatophores are 
partially contracted as when they are expanded. The 
chitin of insects is also transparent to some extent. 
The skins of xerophilo, thick-skinned snakes, are 
usually far loss ponetrable by the rays than those of 
the shade- and moisture-loving forms. Julius Pia : 
The ( Jirvanellec of the English carboniferous limestone. 
Three species of UirvaneUa from this source have been 
named, but the author considers that- only two have 
been clearly distinguished ; namely, G, ducii Wethered 
and G. ntaminea Garwood (? G. incrustuns ).— Johann 
Koppm&ir : General solution of the fundamental 
problem of photogrammetry. Alois Zinke : Poryl- 
eno and its derivatives (36).— N. A. Puschin and 
M. D*ieli<5 : Equilibrium in systems with orythritol 
as a component, N, A. Puschin and J. J. Rikovsky: 
Compounds of carbamide and urethane with acids and 
phenols. 


Official Publications Received 

British 

Ceylon Journal of Science, Section 1>: Medical Science, Vol. 2, 
Part 6, May 20th. Edited by Dr. L. NichoUa. Pp. 203-841-1-platen 42-49. 
(Colombo: Bacteriological Institute; London : Dulau and Co., Ltd.) 
3 rupees. 

Report of HM Majesty’s Astronomer at- the Cape of Good Hope to the 
Secretary of the Admiralty for the Year 1981. Pp. 9. (Cape of Good 
Hope.) 

Proceedings of the Royal Society of Edinburgh, Bension 1931-1932. 
Vol. 62, Part 3, No. Id : Preasnro Kneels In the Secondary Spectrum of 
Hydrogen. By W. U. Guthrie. Pp. 816-322. 9d. Vol. 62, Part 8, No. 17 : 

The Adrenal Gland of Xenupu* lands. 13y U. Zwarenstein and 1. Bchrire, 
Pp. 823-820. ltd. Vol- 62, Port 3, No. 18: The Geodesics In Einstein's 
Unified Field Theory. Uy A. Blackwell. Pp. 327-380. (kh (Edinburgh: 
Uol>ert Grant and Son ; London : Williams and Norgate, Ltd.) 

Proceeding* of the Royal Irish Academy. Vol. 41, Section A, Nos, 1, 2: 
On the Motion near Two atraight Parallel Vortices, by W. B. Morton ; 
The Radiation of Angular Momentum, by Prof. A. W. Conway. Pp. 17. 
(Dublin : Hodges, Figgis and Oo. ; London : Williams and Norgate, 
Ltd.) iid. 

Department of Scientific and Industrial Research: Foot! Investigation. 
Leaflet No. 1 : The Cold-Storage of English Plums. By Dr. Franklin 
Kidd and Dr. Cyril West. Pp. 6. Leaflet No. 2 : The "Preservation of 
Fruit and Vegetables by Freezing. By Dr. J. Barker and T. Morris. 
Pp. 9. (London : Department of Scientific and Industrial Research.) 

Leeds University : Department of Pathology and Bacteriology. Annual 
Report, by Prof. Matthew J. Stewart and Prof. J. W. McLeod; with 
Abstract Report on Experimental Pathology aud Cancer Research, by 
Prof. U. I). Passey. Pp. Id. (Lead*.) 

The National Central Library. Kith Annual Report of the Executive 
Committee, 1981-32. Pp. 55. (London.) 

Thirteenth Annual Report of the Ministry of Ilealth, 1981-1932. (Cmd. 
4118.) Pp. xil + 820. (London : H.M. Stationery Office.) 6*. net. 

Board of Education. Educational Pamphlets, No. 89; Memorandum 
on the Teaching of Science in Senior Schools. Pp. 07. (London: H.M. 
Stationery Office.) Is. Sd. net. 

Census of Thunderstorms hi the British Islands, 1926-1930. Bummer 
Thunderstorms: First Annual Report, 1981. Pp. 24. (Huddersfield: 
Thunderstorms CensuR Organisation.) 2*. fld. 

The Journal of the Institution of Electrical Engineers. Edited by 
Howell. Vol, 71, No. 427, July. Pp. 145-284 +xx. (London: 
N. Hfwm, Ltd.) 10s, 6d. 

of Public Instruction, Technical Education Branch : New 
'Mioingtcal Museum : Curftor's Annual Report for Year 
, ' 1 h. pp. fl. (Sydney: Alfred James Kent.) 

in Royal Parka (England). Report for 
Stationery Office.) 6a. net. 


Philosophical Transactions of the Royal Society of London. Buries B, 
Vol. 221, B476: Experiments on the Development of Chick and Duck 
Embryos, cultivated fa vHro. By C. H. Waddington. Pp. 179-230 + 
plates 22-28. (London : Harrison and Sons, Ltd.) 

Air Ministry: Aeronautical Research Committee; Reports and Memo¬ 
randa. No. 1447 (T. 3152): Thrust integrating Tubes—Wind Tunnel 
Experiments. By C. N. H. Lock, K 0. Johansen and H. I.. Nixon. Pp. 
22 + 10 plate*. Is. 8d. wet. No. 1457 (T. 8204, 8211): Two Reports on 
Tall Buffeting. By the Aerodynamics Staff of the National Physical 
Laboratory. Pp. 36 + 20 platen. 2s. 8</. net. (London : H.M. Stationery 
Office,) 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Bulletin No, 01 : Studies In the Supplementary Feeding of 
Merino Sheep for Wool Production. 1 : The Effect of a Supplementary 
Ration of Dlotxl Meal on the Growth Rate and Wool Production of Merino 
Sheep on Central Queensland Pastures. By Hedley R. Marston. Pp. 31. 
Bulletin No. 92: A Soil Survey uf the Cadell Irrigation Area and New 
Era, South Australia. By T. J. Marshall ami N. J. King. Pp. 24. 
(Melbourne : H. J. Green.) 

University of Bristol. The Annual Report of the Agricultural and 
Horticultural Research Station (The National Fruit and Cider Institute), 
Long Ashton, Bristol, 1981. Pp. 294. (Bristol,) 

Proceedings of the Malaeolugieal Society of London. Edited by R. 
Winckworth. Vol. 2(>, Part 2, July. Pp. 77-140+ plates 9-11. (London : 
Dulau and Co., Ltd.) IDs. net. 

Reports on Comjwrative Tests on “ Ariuourplate " and ordinary Plate 
Glass by the National Physical Laboratory and the Department of 
Helenti 11c and Industrial Research (Building Research). Pp. 4N, (St. 
Helens: Pilkington Bros., Ltd.) 

Economic Advisory Council: Committee on Locust Control. Fourth 
Report: Survey of Locust Investigations in 1931 and Programme of Work 
for 1982-88. (Cmd. 4124.) Pp. 43. (London : H.M. Stationery Office.) 
1«. net. 

Foreign 

The University of Colorado Sludies. Vol. 19, No. 8. Pp. K13-865. 
(Boulder, Colo.) 1 dollar. 

U.8. Department of Commerce : Coast and Geodetic Survey. Special 
Publication No. 175 : First and Second Order Triangulation in Oregon 
(1927 Datum). By Clarence H, Swick. Pp. lit + SR. (Washington, D.C. : 
Government Printing Office.) 10 cunts. 

Proceedings of the American Philosophical Society. Vol. 71, No. 3. 
Pp. 78-133. (Philadelphia.) 

University of California Publications in American Ariiha-ology and 
Ethnology. Vol. Si, No. 3: Ethnography of the Surprise Valley Paiute, 
By 1 Kabul T. Kelly, Pp. iv+97-210+plates 17-32. (Berkeley, Culif. : 
University of California Press,) 2 dollars. 

U.S. Department of the Interior: Office of Education. Bulletin, 1932, 
No. 8; Studies of Teachers and Principals employed In the Rural 
Schools of the United State*. By Walter H. Ganninlti!. Pp. iv + 122. 
Bulletin, 1931, No. 20: Biennial Survey of Education in the United 
States, 1928-1980. Chapter 22: Recent Progress and Condition of 
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Differential Fertility and Family 
Allowances * 

T HE Registrar-General is a maker of castes : he 
divides his people into classes according to the 
social status of the occupations which they follow, 
but his classes are to be distinguished also by differ¬ 
ences in wealth, in culture, and in reproductivity. 

It is this differential reproductive rate that alarms 
the ougeniRt. 

The number of children per married couple repre¬ 
sents the contribution of a social or occupational 
class to the next generation, and this contribution 
differs very markedly from class to class as one 
passes in review from the teachers on towards 
the occupational class of the general labourer. 

It matters not whether one uses the yard-stick 
of social status, of wealth, or of culture, one finds 
that, on the average, the most socially eminent, the 
wealthiest, and the most cultured classes exhibit a 
much lower reproductive rate than do the socially 
submerged, the poor, and the uneducated. 

The relative reproductivity of the different classes 
will be determined by differences amongst them in 
the birth-rate, whieli is a true reflection of the opera¬ 
tion of all those agencies which raise or reduce 
fecundity, which condition the frequency of mating, 
which render fertilisation more or less certain, and 
which influence the viability of the embryo and 
foetus. I 11 this connexion, therefore, the birth-rate, 
the abortion-rate, the infantile mortality-rate, the 
marriage-rate, and the age at marriago all have 
to be considered. But since it has been shown 
that differences in the amount of marriage and in 
infantile mortality (so far as contributions to the 
next generation are concerned) are not so important 
as are differences in the birth-rate itself, and further, 
that differences in the number of children born to 
married women irrespective of age are of more im¬ 
portance than are differences in age at marriage, it 
is possible to disregard all else but differences in the 
actual birth-rate, and to seek reasons other than the 
marriage-rate and the age at marriage in order to 
explain the fact that, on the average, the wealthy, 
the cultured, and the socially eminent make dis¬ 
tinctly smaller contributions to the next generation 
than do their opposites. 

A social class can continue only through reproduc¬ 
tion or else through reinforoement from without. 
So long as the State continues to regard the middle- 
class as a desirable constituent of its population, so^, 
long must parentage on the part of its memhft’y * •*' 

* The Social Selection of Human Fortuity: the FvOI> 

Lecture delivered at Oxford, 8 June 1982, By Dr. *’ 

82. (Oxford: Clarendon Press; London: Of* - 
1932.) 8s, net. 
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regarded as a social service. It appears, however, 
that the supply of children by this middle-class 
(which constitutes some 10-In per cent of the total 
population) is sufficient only to replace one-half of 
the present parental generation. It is the case that 
the class is being reinforced continually by such as 
ascend to it from the less affluent social strata, but 
it has not yet been shown that the calibre of these 
reinforcements equals that of those whose company 
they join. It can be argued that the middle-class 
is the product of a very intensive selective process, 
that it created itself during the eighteenth and 
nineteenth centuries, its families usually having had 
their origin in individuals who wrenched themselves 
free from some harsh environment and gained social 
promotion in their own time through the exhibition 
of their own talents. It would seem that such as 
could exhibit abundant enterprise, thrift, and fore¬ 
sight were able, in those days, to attain a certain 
level of affluence, and that these were the founders 
of the middle-class. 

This class is only worth saving if the qualities 
which distinguish it are socially desirable and are in 
any degree the peculiar true-breeding properties of 
the class. It is by no means improbable that this 
class has, through selection, come to be somewhat 
differentiated in certain respects from the general, 
body of the population from which it sprang and 
from which it is recruited. Possibly it is not without 
significance that the children of this class are to be 
distinguished from those of others by differences in 
the intelligence quotient. Furthermore, though one 
should be accused of bias, it is possible to hold the 
view that in respect of perseverance, of ambition, 
of aesthetic taste, of grasp of moral principle—the 
very qualities that make for good citizenship— 
this class and its members are exceptionally well 
endowed. 

If this be so, then it would seem that through a 
low reproductive rate the spread of these qualities 
is becoming more and more restricted with each 
successive generation. In this there is furnished a 
major problem awaiting the attention of the serious 
statesman. The problem would seem to be that of 
dissociating a low reproductive rate on one hand 
and the estimable qualities that make for good 
citizenship on the other. At the present time, and 
in the existing social system, it is an obvious fact, 
recognised by all, that it is a distinct advantage to 
the individual so to choose his parents that he is 
^ther an only child or else v one of two; for in these 
'stances he can expect to be better tended, 
^ated, and secure a better financial 
'•'e chosen competitive professional 


career, and thus more quickly obtain that social 
promotion which is so universally desired than can 
one of a family of five to ten. To choose parents 
of low fertility is to choose not only one’s parents 
but also one’s environment—plentiful food, ample 
shelter, rest, and attractive recreation. 

Infertility has an economic value, and social pro¬ 
motion is favoured by a low reproductive rate. In 
all ranks of society, infertility, whether pathological 
in its causes or the result of deliberate voluntary 
choice, endows its possessor with definite social 
advantages. The question to be asked and answered 
is this : Is relative infertility a cause of social suc¬ 
cess, or is it a consequence ? Must one be sterile 
to be socially successful, or does success bring 
sterility in its train ? Dr. R. A. Fisher, in the 
Herbert Spencer Lecture recently delivered at 
Oxford, deals with this question. The subject of 
his lecture was The Social Selection of Human 
Fertility ”, and it is an attempt to create a sub¬ 
structure for eugenic optimism out of the genetics 
of populations. He presupposes that the qualities 
which have made for success within the social 
organisation that has existed during the last two 
hundred years in Great Britain are genetic;, and is of 
the opinion that social promotion is gained through 
the expression of characters which make for useful 
citizenship. He makes out a very strong case for 
the adoption by the State of a system of family 
allowances. It is shown that such a system provides 
no economic motive either for having children or 
for refraining from having them, but that it merely 
abolishes the economic bonus for childlessness and 
permits parents to regulate their reproductive rates. 

It is not generally recognised that a family endow¬ 
ment system already exists in Great Britain, but 
that the allowances are paid only to children of 
the unemployed and to those who are in receipt 
of poor relief. It is the case that a man with a 
sufficiently large family in certain of the occupa¬ 
tional groups is actually better off when unemployed 
than when in employment. It is indeed provocative 
of thought to note that if two couples are compared, 
one of them childless and the other with four 
children, but both receiving the same income for 
equivalent social services, their effective incomes 
available for personal expenditure and savings stand 
in the ratio of 3:2, the childless couple receiving 
a bonus amounting to one-third of their income in 
consequence of not having four children. 

Dr. Fisher improves upon the cry of * equal pay 
for equal work \ for he advocates an equal standard 
of living for equal work. He claims thfrt a wage 
including family allowances sufficient to meet the 
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entire cost of children would secure this end and 
would cut out the heavy bonus for childlessness which 
is an outstanding feature of the present system. 
In this lecture the details of accountancy which 
the institution of such a system would demand are 
not discussed, but Dr. Fisher advocates that in 
general the allowance payable to parents in each 
social grade should be proportional to the basic 
salary in that grade-—that is to say, that the allow¬ 
ance should be equivalent to the actual cost in 
expenditure and savings incurred on the average on 
behalf of each child in the group. 

Brief reference is made to the system of family 
allowances which was instituted after the War by 
a group of French industrialists and which is now 
extended to include all the wage-earning classes 
throughout the country. In Great Britain, the 
beginnings of such a scheme are seen in the estab¬ 
lishment by Sir William Beveridge of a system 
of family allowances for the teaching staff of the 
London School of Economics. In the University 
of Edinburgh, parentage is made less of a burden 
by the fact that the children of the staff are excused 
class fees. 

Dr. Fisher possesses all the qualifications of the 
really good propagandist. If lie wears a professional 
label, it is that of the statistician ; if he has a hobby, 
it is biology. He is a propagandist in human biology 
and rides his hobby in a most attractive fashion. 
His blandness is really dangerous ; nothing is easier 
than to accept his views without question. How¬ 
ever, his persuasiveness is not greater than his 
knowledge. If there be an alternative to this simple, 
lucid, concise suggestion, then it must undoubtedly 
come from a skilled economist who is also a con¬ 
firmed bachelor. 

If, as Dr. Fisher implicitly states, a system of 
family allowances encourages a rise in the reproduc¬ 
tive rate, then much of the infertility of the middle- 
class can be nothing more than unexploited fertility 
—that is to say, middle-class parents could readily 
have more children if they should so choose. This 
controlled fertility may result from the habitual 
use of contraceptives, or, as seems more probable, 
it may be due to the fact that in this class the 
frequency of sexual intercourse is relatively low. 
It appears that a child that is not a burden is quickly 
conoeived. If this is the case, if, in the opinion of 
the State, a higher reproductive rate on the part of 
the middle-class is to be desired, then it may well 
be that if and when prosperity returns the deduction 
from the salaries of civil servants and others which 
were recently made will not be restored, but instead 
a system of family allowances will be instituted. 
No. 3277, Vol. 130] 


It has to be recognised that the efforts of the 
many who wish to correct what they regard as the 
evils of the differential birth-rate by endeavouring, 
through an appeal to idealism, to induce others of 
their own group to beget larger families have not 
met, and will not meet, with any discernible suooess. 
It is quite useless offering the alternatives of the 
present comfort of the reproducers on one hand 
and the indefinitely future welfare of society in 
general on the other. This latter appeal possesses 
no strength. 

It was true, and possibly is still true, that a man 
may be so moved by his idealism as to be willing 
to die for his country, but it is not to be expected 
that he will he equally willing to procreate in her 
service until he has been convinced that his children 
will enjoy the advantages that have meant so much 
to him. Economic security means more to the aver¬ 
age man of the middle-class than does the decline 
of the Empire or the suicide of the race. 


A Synthesis of Medieval Science 

Introduction to the History of Science. By George 
S art oil. Vol. 2 : From Rabbi ben Ezra to Rogeir 
Bacon. (Carnegie Institution of Washington, 
Publication 370.) Part 1. Pp. xxxvi + 480. 
Part 2. Pp. xvi + 481-12.51. (Baltimore, Md.: 
The Williams and Wilkins Co., 1931.) 12 dollars. 

rilHE first volume of Dr. Sarton’s “ Introduction 
JL to the History of Science *already reviewed in 
Nature, was universally and deservedly acclaimed 
as a major contribution to our knowledge of the 
growth of civilisation. The second volume, which 
follows after a brief interval of four years, covers the 
twelfth and thirteenth centuries—or, as Dr. Harton 
puts it, the period from Rabbi ben Ezra, “ one of 
the greatest Biblical commentators of the Middle 
Ages ”, to Roger Bacon, the Doctor Mirabilis. There 
is probably no single scholar competent to subject 
the book to a thorough and authoritative critical 
analysis, but the general verdict can scarcely be 
other than that the author has fully maintained, 
and, indeed, in several notable respects, surpassed, 
the high and exacting standard he set himself in the 
first part of the work. One finds it difficult to de¬ 
cide whether Dr. Sarton is more" to be praised for 
his courage in attempting so stupendous a task, or 
for his unflagging determination in carrying it to so 
successful a conclusion; it is at least certain that 
no future historian of science, of learning as a whole, 
or of civilisation itself, will consider his library p ’’ 
quately equipped unless a copy of 8arton * 
arm's reach. 
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It would be an egregious pi istake to regard the 
“ Introduction ” as nothing more than an elaborate, 
comprehensive, and conveniently arranged biblio¬ 
graphy. Dr. Sarton’s ambition—achieved with a 
degree of completeness that must- afford him the 
keenest satisfaction -was to provide a framework 
for the study of medieval science and medieval 
thought, and to express as exactly as possible the 
state of our present knowledge on each topic. While 
full bibliographical references are clearly essential 
to such a framework, in themselves they are but the 
unit bricks that have to be classified, arranged, and 
mortared together in orderly fashion before the 
significance of each and of all can be appreciated. 
It is in this synthesis of scholarship that Dr. Sarton 
excels. Enthusiastic for the widest vision (but no 
less for accuracy in detail), he is free from that in¬ 
tensive predilection for any particular period or 
problem which, necessary and laudable in other 
circumstances, would seriously disturb the balance 
of such a scheme of integration as is undertaken in 
this book. As a consequenoe of his catholicity of 
interest, he has been able to maintain, between the 
divers and manifold aspects of the medieval corpus 
of knowledge, an equilibrium that even the most 
narrow specialist must recognise to be just. 

Yet we fancy that many specialists will be aston¬ 
ished at the intimate acquaintance that Dr. Sarton 
shows with the recondite details of their particular 
fields. Such a trivial question, for example, as the 
suggested identification of the Latin writer Arte- 
phius with the poet and vizier Al-Tughra’i does 
not escape him, while a host of similar instances 
might be adduced to prove that his conscientious¬ 
ness has extended into every section and every 
subject. His picture of medieval learning, indeed, 
is not the work of a poster artist, or even of an im¬ 
pressionist ; it shows rather the Pre-Raphaelite 
characteristic of minute accuracy in detail, and if 
the minutiae do not unduly obtrude themselves, it is 
because the broad features of the canvas are too 
truly designed and too skilfully limned. This dual 
excellence is rarely found in such perfection as in 
I>r. Sarton’s book, where the reader desirous of a 
bird’s-eye view of wide stretches of territory will 
find equal satisfaction with the scholar who seeks 
speoifio information upon some individual point. 

Of the twelfth century. Dr. Sarton remarks that 
it was essentially a period of transition and com¬ 
promise, when exchanges between the three main 
civilisations of Europe and the Mediterranean world 
** Jewish, the Christian, and the Muslim—were 
than they had ever been before. The 
from Arabio into Latin was fer¬ 


vently undertaken by scores of accomplished and 
indefatigable men—Gerard of Cremona alone trans¬ 
lated nearly a hundred treatises, some of them of 
immense size—and the foundations of a new, com¬ 
posite, Greco-Arabic-Latin culture were laid down. 
In mathematics, the use of Hindu numerals was 
introduced, and Muslim algebra was transmitted to 
the West by the efforts of such men as Adelard of 
Bath, John of Seville, and Robert of Chester. The 
first Latin translation of Euclid—also from the 
Arabic—was made about 1142, while in 1149 the 
trigonometrical tables of Al-Battani and Al-Zarqali 
were adapted, for astronomical purposes, to the co¬ 
ordinates of London. The Almagest of Ptolemy 
was available in Latin by 1172 ; fifteen years later 
Jabir ibn Aflah’s “ Correction of the Almagest ” was 
added—again by Gerard of Cremona—and although 
a flood of astrological treatises simultaneously 
deluged the Latin West, it was in the twelfth cen¬ 
tury that European astronomy showed its first real 
activity since the days of classical Greece. 

Chemistry, in the guise of alchemy, wob another 
twelfth century importation from Islam, and by the 
end of the century original treatises were beginning 
to appear. Dr. Sarton places Geber’s “ Sum of 
Perfection ” towards the end of the thirteenth 
century, but it is more probably to be regarded as 
the culminating point of the previous century’s al¬ 
chemical acquirements. Physics, geography, and 
natural history shared in the general reawakening 
of learning, while medicine benefited by the transla¬ 
tions of Hippocrates and Galen, among the Greek 
authors, and of Rhazes, Avicenna, Al-Zahrawi, and 
Ibn al-Wafid (Abenguefit) among the Muslims. 

By the middle of the thirteenth century the intel¬ 
lectual centre of the world had definitely moved. 
Islam and Israel were still doing a large share of the 
work, but Christian scholarship had at length estab¬ 
lished that preponderance which was only to in¬ 
crease with the passage of time. In the second half 
of the century “ the hegemony of Christendom . . . 
was absolutely indisputable ’ ’. Baghdad wets sacked 
by the Mongols in 1258, and though the culture of 
Islam was not thereby completely destroyed, it 
nevertheless suffered a grievous blow. The Jews 
were nearly everywhere reduced to minor import¬ 
ance, and almost ceased to have international signi¬ 
ficance in the world of learning. Finally, thi s “ time 
of Roger Bacon, of Jacob ben M&hir ibn Tibbon, 
and of Qutb al-Din al-Shirazi ” marked the triumph 
of Aristotelianism in the form of Thomist philo¬ 
sophy. 

It is not surprising that Dr. Sarton has selected 
Bacon as one of his eponymous heroes for chrono- 
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logical characterisation. 14 Bacon ”, he says, 44 was 
essentially an encyclopaedist; that is, he was tor¬ 
mented with the idea of the unity of knowledge, and 
his life was a long effort better to grasp and to ex¬ 
plain that unity.” Shall we substitute ‘ Sarton 5 for 
* Bacon 9 ? Then the truth of the statement is in 
no wise diminished. E. J. Holmyabd. 


Australian and New Zealand Ornithology 


(1) What Bird is That ? a Guide to the Birds 

of Australia. By Neville W. Cayley. Second 
edition. Pp. xx + 319 + 44 plates. (Sydney: 
Angus and Robertson, Ltd. ; London: The 
Australian Book Co., 1931.) 12s. 6d. 

(2) New Zealand Birds, By W. R. B. Oliver. 
Pp. viii + 541 + 6 plates. (Wellington, N.Z.: 
Fine Arts (N.Z.), Ltd., 1930.) 30s. 


(1) A USTRALIAN ornithological workers have 
XX. been very active during this century. 
Campbell opened in 1901 with his book on the 
“Nest and Eggs”; this was followed (1901-14) by 
a much larger work by North on the same subject, 
which also included the descriptions of the birds. 
In 1900, Hall issued a second edition of his “ Key ” 
of 1899 ; this edition was illustrated by photographs 
of the birds, taken from Gould’s folio work. This 
led up to the famous “Australian Bird Book ” by 
J. A. Leach, which ran into seven editions. Leach 
gave a small reproduction in black and white of all 
the birds, and a few coloured plates depicting in 
miniature many forms, of which nine went to a full 
plate. 

In this present volume, Mr. Cayley, an artist, 
has drawn coloured figures of all the birds of 
Australia and these have been reproduced in the 
best style, thus enabling a student to identify 
any bird seen on a ramble by the water or inland. 
This book can be called the ‘ big brother * of the 
“ Australian Bird Book ”, but fhe colour process of 
reproducing the plates has much improved since 
the latter was published and Cayley’s plates are 
admirable. 


We learn from Cayley’s book that it was spon¬ 
sored by the Gould League of Bird Lovers to 
oelebrate the ooming of age of that useful society. 
The purpose of this volume is to assist and en- 
cou|age those Nature lovers who desire to gain 
a more intimate knowledge of the birds of Aus- 


work is divided tato four main sections: 

birds; birds of the heath-lands 
; birds of the lakes, streams, and 

These 



are again divided into small groups, such as birds 
of the brushes and big scrubs, birds of the open 
forest, etc. 

Finding ourselves in any type of country and 
seeing a bird unknown to us, we turn up our book 
to the chapter dealing with the kind of territory 
we occupy: there we find a coloured plate depict¬ 
ing the birds of that region. Having identified our 
picture and noting its number, we turn to that 
number in the letterpress, where we find the name 
of the bird, its distribution, notes on its habits and 
a description of its nest and eggs, and the months 
of the year when the eggs are to be found. Thus 
we are able to answer the oft - repeated question: 
What bird is that ? 

On p. 32 we find the only subspecies admitted, 
and that a new one, a form of masked owl, called 
Tyto novcehollavdice troughtoni, a cave-dweller in 
that part of Australia where trees are absent, 
called Nullarbor Plain, to emphasise the fact. We 
doubt the wisdom of describing a new bird in this 
kind of book, especially as there are so many 
journals devoted to ornithology, which the com¬ 
piler of the Zoological Record must examine. On 
p. 197 we find the genus Emblema superseded by 
Cayleyna with no explanation, and as this is the 
first time we have come across this word, we 
wonder why. We know Emblemus of Dejean, 1821, 
but here it is a nude name ; perhaps it was quick¬ 
ened before 1842. 

The author claims his volume to be “ a Guide to 
the Birds of Australia ”, This it certainly is, and if 
we can answer the question on the title-page lie 
can be satisfied that he has fulfilled his mission. 
The nomenclature followed is modern, as is the 
English name of each bird. The printing and 
paper are good, and the coloured plates leave little 
or no room for improvement. In the appendix, 
eleven introduced birds are treated, and the index 
of twenty-three pages seems complete. 

This volume is a good example of the 4 evolu¬ 
tion ’ of a bird book. It will be rather difficult 
for a successor to think of the next * stage ’ in 
development of a popular work. The size of the 
volume renders it easy to carry with us on our 
journeys. 

( (2) New'Zealand! What visions of far-away 

places the name brings before us, and of tattoo- 
faoed Maoris, savage and cannibalistic, at times ; 
a fierce warrior race, but always an honourable 
foe. New-comers, comparatively speaking, to this 
paradise in the Pacific, from the 4 Islands o* 
Unknown they landed in five differ*' 
and settled in both North and ® 
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and, ’tis said, devoured theyOriginal inhabitants. 
They also exterminated the/large struthious birds 
known as ‘ moas 

Our vision goes back to Tasman the Dutchman, 
who after discovering Tasmania, in the middle 
of the seventeenth century, sailed on east, and 
on Dec. 13, 1642, discovered New Zealand and 
named it after a small, flat province in Holland. 
This explorer never landed, for when he sent a boat 
off to obtain fresh water the Maoris killed some of 
Iris men, so he sailed north, to discover the Friendly 
Islands. About this time we have reason to be¬ 
lieve that the moas had not long become extinct 
—indeed, some may have lingered on into the 
seventeenth century. 

Now we come to the voyage of Capt. Cook, who 
was the first white man to land on the island ; he, 
too, at first met with hostility from the Maoris, 
in Poverty Bay, in October 1769. On his second 
voyage, however, Cook had with him the Forsters 
(father and son) and Dr. Sparrman. These men 
collected birds at Dusky Sound, and that was the 
beginning of New Zealand ornithology. The sea 
birds collected on the first voyage are common to 
both Australia and New Zealand. Then we have 
the French landing from the CoquiUe , the Astrolabe, 
and this latter ship again with the Zelee ; Gray, 
who did the birds in Dieffenbaeh’s “New Zealand ”, 
1844, oe well as in the account of the Erebus and 
Terror , the bird parts of which were published in 
1844-45 ; then Peale, whose work was published in 
1848 ; thus leading up to Buller’s “ Birds of New 
Zealand ”, 1872-73, the second edition in 1888 and 
the supplement in 1905-6. In this work are the 
observations of Potts, who probably did more than 
any other observer in New Zealand to complete the 
life histories of the birds. In the New Zealand 
avifauna is included that of the Kermadec Islands 
and the Chatham and Antipodes Islands. This 
brings us to the book under review, Oliver’s useful 
volume, a complete and up-to-date work, of which 
every ornithologist should possess a copy. 

In the beginning we have a history of ornithology 
In the islands ; chapters on the ecology, migra- 
tion, changes in the fauna; the economic value of 
birds, and on the classification. This is followed 
by a history of the moas, leading to all the known 
forms, copiously illustrated with photographs of 
the heads and sterna. 

Then we come to thfe living birds, all of which 
are carefully worked up ip the modem method, 
b orders, families, and genera are discussed, 
bev the species, of which a full history is 
described, its affinities and 


mutants, if any, given ; the nestling and egg are 
described where known, and the breeding season 
indicated. Then follow the distribution, habits, 
food, voice, and breeding habits, and its relation 
to man. 

The list of birds thus treated, of purely New 
Zealand forms, is 230, excluding the moas and 
introduced birds. All through the work, the ex¬ 
tinct birds are given their place, as well aB those 
birds introduced from Australia, etc. A complete 
index is added. 

At the end of the book, about fifteen European, 
one Indian, and two Australian birds are also treated 
in the same way as those in the body of the work. 
Most people will regret the introduced birds, as in 
so many cases they depose the native-born and 
may eventually become harmful. 

The new forms described are Pachyptila turtur 
fallai, Cyanorampkus novcezelandice ckathamtnsis, 
Bowdleria punctata stewartiana, Prosthernadera 
noveeseetandia? chathamensis . This last form was 
described by Dr. E. Hartert two years before, under 
the same name. Amongst the extinct forms we 
find a new family, Anomalopterygidee; a new 
genus, Packydytes, and two species of extinct pen¬ 
guins, P. ponderosus and P, novcezealandice ; and 
new genus and species, Euryanus finschi, for the 
extinct New Zealand teal. To the list of the birds 
of New Zealand must now be added Sterna imerura , 
the arctic tern; Pisobia melanotos , the pectoral 
sandpiper; Crocethia alba , the sanderling; Lobipes 
lobatusy the northern phalarope ; Microtribonyx 
ventrali8 y the black-tailed water-hen ; ThreshiornU 
molucca, the white ibis (Australian); and Qraucalus 
novcehoUandiWy the black-faced cuckoo shrike. 

G. M. Mathews. 


Italian Fisheries 


Ministero dell* Agrieoltura e delh Foreste: Direzione - 
Generate dell' Agrieoltura . La peeca nei meuri e 
nelle acque interne d* Italia: notiziario tecnico e 
legislativo e repertorio delta induatria e del com- 
mercio dei prodotti peacherecci , Vol. 1. Pp. xvi + 
356. Vol. 2. Pp. x + 710. Vol. 3. Pp. ix+411 
(Roma; Istituto Poligrafico dello State, 1931.) 
3 vols., 100 lire. 


F ASCIST Italy has been quick to recognise that r 
in its fisheries, no less than in any OthfiF 
branch of the nation’s commerce, future 
depends upon the efficiency with which the' 
is conducted. As an initial step toward# rational¬ 
isation, therefore, an exhaustive survey of tfe 
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taken, in which no relevant subject appears to have 
been overlooked, Testimony to the thoroughness of 
this official 1 stock-taking ’ is provided by these three 
remarkable volumes recently issued by the Italian 
Ministry of Agriculture and Forestry, the govern¬ 
ment department responsible for the administra¬ 
tion of the fisheries. It is impossible here to give 
more than a bare indication of the contents of the 
three volumes, which comprise nearly 1500 pages 
of text, accompanied by a wealth of photographs, 
diagrams, charts, and plates, both coloured and 
uncoloured. 

Vol. 1 commences with a descriptive catalogue 
of the various institutions and corporate associa¬ 
tions which are directly interested in fisheries 
matters, whether these be scientific institutions 
such as marine laboratories and fish-hatcheries, 
schools, museums, and learned societies, or indus¬ 
trial syndicates, either national or local. Not the 
least instructive pftrt of this section is the group¬ 
ing of the different institutions and associations in 
relation to the particular department of the govern¬ 
ment to which they appear to be responsible. The 
second part of vol. 1 is devoted to the laws govern¬ 
ing national fishing, and to the international con¬ 
ventions honoured by the State. 

Vol. 2 is a detailed treatise op fishing technique. 
Beginning with the sea fisheries, descriptions and 
illustrations (many coloured) of the exploited fishes, 
crustaceans, and molluscs are first given, and then 
follows a most interesting and detailed account of 
fishing methc/is and results. In this volume, the 
charm which old-time methods of fishing excite is 
unusually evident because of the rich variety in 
boats and gear used in the Italian sail fishery. 
Nevertheless, this does not detract from the in¬ 
terest aroused by the description of the more 
modem if more prosaic steam fishery. Leaving the 
sea and turning to the fresh water, the subject 
matter is very complete. 

The third volume is concerned with the market¬ 
ing of fishery products, either as fresh commodities 
or after some form of conservation. Of the three 
volumes, this one is the most domestic, in that it 
4«als with matters which are more the conoern of 
th^ home government and the fishing industry than 
of the lay reader outside Italy. Yet it demon- 
states in a very simple way the thoroughness 
witti’whieh the survey ha? been conducted. Thus, 
more than seventy pages are devoted to an enumera- 
;/0f the common names used at different places 
Valuable fishes, in order, it is 
, to leave no room for doubt on account of 
many instances* indeed, the 


common name, dialect name, and scientific name 
are given for one and the same locality. Or again, 
whereas it would not have been an unusual pro¬ 
cedure if the volume gave estimates of the number 
of fish merchants, salesmen, boatbuilders, and per¬ 
sonnel of other ancillary occupations, it is note¬ 
worthy that individual merchants and salesmen, 
etc., are named and classified according to the 
locality in which they are operating. 

Altogether, this 4 blue-book * on the Italian 
fisheries—for such is the most appropriate descrip¬ 
tion of it—is a publication of a character almost 
unique, in that it is a State guide to the fisheries, 
prepared by a government, lavishly illustrated, and 
printed in the State Printing House. The work 
which it most closely resembles is the great 44 Hand- 
buch der Seefischerei Nordeuropas ” published in 
Germany, to which, it must be confessed, nationals 
of Great Britain must refer for the most complete 
description of British fishing. Certainly there is no 
comprehensive account of our fisheries written in 
English which can claim to be equivalent to either 
the Italian or German works. E. Ford. 


The Internal Combustion Engine 

The Internal Combustion Engine . By I). R. Pye. 
(Oxford Engineering Science Series.) Pp. xii + 
250. (Oxford : Clarendon Press ; London; 
Oxford University Press, 1931.) 15*. net. 


U NDER this heading, two books on internal 
combustion engines, one by Prof. W, E. 
Dalby and the other by Mr. H. R. Ricardo, were 
recently reviewed in these columns (Nature, 
Nov. 28, 1931, p. 886). Mr. Pye’s book differs 
considerably from either of these in scope and out¬ 
look. It is a very complete monograph on the 
theory of the engine. It is written in the clear and 
attractive style which those who are familiar with 
Mr. Pye’s previous writings have learned to expect 
from him. The author deals fully with the practical 
nature and the comparative efficiency of combus¬ 
tion at ‘ constant volume * and * constant pressure 
the nature of fuels; detonation ; combustion in 
the cylinder; and the effect of various factors on 
thermal efficiency. There is a final useful chapter 
<?n the testing of engines. There is no unnecessary 
matter in the book, which undoubtedly presents the 
fullest and at the same time most concise descrip¬ 
tion of the theory of the engine so far as it has been 
developed by modern research. Mr. Pye naturally 
draws most of his illustrations of the theory 
the results of his own experience witty ' 
engines ; he does not touch on the i 
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problems of slow-running engines but the under- 
lying theory is common to all types. 

* There is little in the book to which a critic could, 
take exception. Perhaps t oo much value is attached 
to the measurement of the air consumption of 
engines. When the fuel is largely or mainly com¬ 
posed of hydrocarbons, whether gaseous or liquid, 
there is a point at which the consumption of air 
per horse power developed is a minimum. This 
point occurs when the mixture is rich, that is, when 
there»is too much fuel for complete combustion. 

' Over a wide range of mixtures the air consumption 
per horse power remains practically constant, so 
it is comparatively easy to measure accurately in 
■ practice. The minimum air consumption gives a 
measure of the overall efficiency of the engine, but 
it does not give a measure of the minimum fuel 
consumption of the engine, or of the amount of 
fuel that may be lost by imperfect distribution in 
a multi-cylinder engine. Mr. Pye, following Mr. 
Ricardo, assumes that it does, and arrives (on 
p. 135) at certain conclusions which appear to the 
reviewer to be wrong, although perhaps not far 
wrong. But it is accidental that they are not 
far wrong. Again (p. 154), in the course of a general 
discussion on thermal efficiency referred to fuel or 
air, it is not strictly true to say that in gas engines 
operating on carbon monoxide or hydrogen, the 
heat output and the efficiency is the same for a 
mixture containing BO per cent of the gas required 
for complete combustion as for a mixture contain¬ 
ing 80 per cent of the air required. 

These, however, are minor blemishes in a first- 
class work, whioh has been needed for Some time ; 
it can be strongly recommended to all serious 
students of the subject, and particularly to those 
who are engaged in unravelling some of the many 
properties of the internal combustion engine that 
are still imperfectly understood. It is unfortunate 
that the price of the book will prevent its purchase 
by many who would gain by having it on their 
shelves, but this is a general criticism applying 
to most scientific books. 

Colloidal Properties of Smokes 
Smoke: a Study of Aerial Disperse Systems. By 
Prof. R. Whytlaw-Gray and H. S. Patterson, 
pp. viii +192-1-12 plates. (London ; Edward 
Arnold and Co., 1932.) 14*. net. 

TN this book the authors give a connected account 
* of the large body of work op disperse systems 
* vvoh they have for wane y$ars been carrying 
Aether with the relevantreeearches 

'*>1 ' '■ ;vV 


of other investigators. The subject is one of ^con¬ 
siderable theoretical and practical interest. On 
the theoretical side, the contrast in properties 
between a substance dispersed in a liquid medium 
and one dispersed in a gas throws light on the 
mechanism of general processes in sols, such as that 
of coagulation ; on the practical side, the coagula¬ 
tion of smokes assumes particular importance in the 
industrial precipitation of fumes and in the con¬ 
sideration of urban fogs; while as an example of 
the bearing of the subject on the world of atomic 
physics, we may quote the experiments of Ehrenhaft 
on the sub-electron, the fallacious conclusions of 
which our authors trace to a neglect of the processes 
of coagulation common to all smokes. 

The technique of all observations on smokes— 
counts of particles, size of particles, density of 
partiolee, to quote some of the most important—is 
a difficult one, and, very wisely, much of the space 
is devoted to a discussion of the experimental 
methods by wipch the authors have been enabled 
to obtain reproducible smokes and consistent 
measurements. The particular ultra-microsoopic 
method by which certain earlier errors of counting 
have been eliminated is described in detail, as well 
as other methods by which it has been checked. 
Very ingenious is the way in which the velocity 
of fall under gravity, combined with the velocity 
of rise of the charged particle in a known electric 
field, has been used to determine the density of the 
particles ; it is, of course, reminiscent of Millikan *s 
method of determining e, but in this case e is 
taken as known, within an integral multiple, which 
is in its turn determined by carrying out four or five 
experiments, and selecting integers which give a 
consistent result. Some of the results of this method 
are very striking. It is, perhaps, only to be ex¬ 
pected that the density of the solid particles should 
be very much below the bulk density of the sub¬ 
stance in question, but, turning to liquids, whereas 
with oil droplets the density oomes out in good 
agreement with the bulk density of oil, for mercury 
droplets the observed particle density is about L7, 
The reason for this the authors do not discuss. 

While it is shown that Smoluchowski’s theory of 
coagulation in liquid media can be adapted to give 
a good account of the very careful measurements 
of coagulation of smokes carried out by the authoffy 
many of the problems described in this book ; 
still in the early stages of investigation rather than 
in the stage of final solution. The 
the particles under the mfluenoe of light, kno'flm as, 
photophoresis, is stilbwhea it cornea to the p<rfat| 
quite obscure : ■ the;' 
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the authors point out, needs much further work 
before the distribution of charge with particles of 
different substances, and different methods of pro¬ 
duction, can be tolerably understood. A very 
sound beginning has, however, been made, and it 
is not the least merit of the book that, while what 
has been achieved is soberly set down, no attempt 
is made to gloss over the very grave difficulties still 
to be met in many parts of the subject. 

E. N. da C. A. 

Short Reviews 

Handbuck der E xperi menta Ipkysi k . Herausgegeben 
von W. Wien und P. Harms. Unter Mitarbeit 
von H. Lenz. Band 25 : Oeophysik. Teil 2 : 
Physik des fasten Erdkorpera und des Mceres. 
Unter der Redaktion von G. Angenheister. Pp. 
xiv + 823. (Leipzig: Akademische VerlagsgeseU- 
schaft m.b.H., 1931.) 74 gold marks. 

This book is good in places. Prof. Tammann dis¬ 
cusses geochemistry. His article contains a needed 
warning against the too ready acceptance of the 
hypothesis of a sulphide shell of considerable thick¬ 
ness. On the other hand, he asserts that there is 
a critical pressure, above which the melting point 
decreases with pressure, and makes no mention of 
Bridgman’s criticism of this hypothesis. G. Kirseh 
deals with radioactivity, age determinations, and 
heat supply, on the whole well, but gives on p. 51 
a misleadingly incomplete statement of the nature 
of Jeffreys’s objections to the theory of periodic 
melting. Kossmat’s article on tectonics is useful 
and critical, though too short for the subject, and 
there is a shortage of quantitative data on the 
topics discussed. 

The figure of the earth is treated by Sohmehl; 
this article is notable for a correct statement of 
Stokes’s formula, which has been misquoted in 
several recent German works. This section and 
that of K, Jung on the interpretation of gravity 
variation are uniformly good. E. Tams gives a 
good account of the distribution of earthquakes in 
place and time, and O. Meisser of the theory of 
elastic waves. Krumbach’s article on seismology, 
however, shows some serious omissions, There is 
no mention of the Milne-Shaw seismograph, with 
which so many observatories are now equipped. 
In deeding with dispersion of surface waves, there 
is no mention of the distinction between wave- 
velocity and group-velocity, or of the important 
work of Stoneley and TUlotson. On p, 520 the 
author makes the surprising statement that Jeffreys 
agrees with S. Mohorovicid and Gutenberg that the 
ibfckness-of the upper layer is 40 km,, though there 
& a correct, but incomplete, reference to one of the 
^j^inwHcsh Jeffreys estimated it as about 12 Ion. 
Thearticlee on oceanography, by Defant, and 
tMiSj hjr Hoirfner, are excellent summaries of 
; Jk»DWledgpa, including recent British and 

^ lack of care. Three references 

Adams, a**d^ 


" R. L. Lawson " covers the identities of A. C. 
Lawson and R. W. Lawson. Some reluctanoe to 
believe that a Christian name can begin with the 
letter I has affected the references to Newton, 
Bromwich, Taylor, and Lehmann; and H.M.S. 
Challenger seems to be thought to be a person. 
Several other authors have their names misspelt or 
wrong initials given. H. J. 

Vital Records in the Tropics. By P. Granville Edge. 
Pp. xi + 167. (London: George Routledgc and 
Sons, Ltd., 1932.) Is. fid. net. 

This little book may be recommended with con¬ 
fidence to the consideration of medical officers, 
administrators, and officials in tropical countries 
whose duties bring them in contact with a back¬ 
ward indigenous population. The case for the 
record of vital statistics is argued convincingly but 
temperately, and, as appears, with a full apprecia¬ 
tion of the difficulties involved. 

When dealing with methods of obtaining and 
recording statistical material, the author warns his 
readers that the trials of the recording officer go 
far beyond the suspicion, indifference, or stupidity 
which hamper, for example, the census among 
the civilised illiterate. These elements are indeed 
present, but to them must be added the effects of 
exaggerated rumour, taboos, social regulations, and 
an unlimited number of magical and religious con¬ 
cepts and prohibitions. It is made abundantly 
clear that the census officer and vital statistician 
must know something more than a smattering of 
anthropology and the bearing of anthropological 
data on his work, if his duties are not to lead him 
into trouble. At the same time he must be an 
acute judge of native character in the individual, 
in order that he may keep a check on the idio¬ 
syncrasies of his native assistants. 

It is in view of these difficulties that the author, 
wisely it would seem, favours, at least in the initial 
stages, “ small scale inquiries ”, that is, the in¬ 
tensive investigation and detailed record of single 
units (in native social organisation), of which the 
results can afterwards be combined in larger and 
larger unities until the frontiers are ultimately 
reached. The difficulties due to migratory habits 
of the native, whether normal or in an emergency, 
such as illness, are noted, and certain remedial 
measures suggested ; but the author deals with a 
village population only, and does not indicate a 
method of approach when a population is nomadic, 
as, for example, the Masai. 

Handbuch der Oeophysik . Herausgegeben von 
Prof. Dr. B. Gutenberg. Band 1, Lieferung 1. 
Pp. vii + 308. 54 gold marks. Band 2, Lie- 
.ferung 1. Pp. viii +564. 102 gold marks. Band 
3, Lieferung 1. Pp. ix + 570. 64 gold marks. 
Band 6, Lieferung 1. Pp. v + 312, 63 gold* 
marks. (Berlin : Gebrtider Borntraeger, 1930— 
1031.) 

Foub more sections of this learned work -to y 
numerous authors are now available. It 
easy to find defects in it, but it 
difficult to do it better. What 
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particularly is the inevitable f/ci that, in a compre¬ 
hensive work of this character, sections are liable 
to become out of date owing to later work while the 
book is in the press ; and most of the faults that 
one might find would be of this nature. 

Prof. Ndlke gives a thoughtful account of theories 
of the origin of the solar system, but does not 
appear to have grasped the essential difficulty of 
explaining how the comparatively small masses 
of the planets succeeded in holding themselves to- 

f ether for a long enough time to be able to condense. 

n places also he seems to have misunderstood 
the worl* of other investigators. Berg, writing on 
geochemistry, supports the eelogite-sulphide con¬ 
stitution of the rocky shell, but Gutenberg himself 
seems to agree with the reviewer that the evidence 
is in favour of dimite. Other chapters deal with 
the figure of the earth, its age, geological history, 
thermal history, igneous activity, movements of the 
crust, effects of ice, and geophysical prospecting. 

Special mention may be made of Gutenberg’s 
theory of continental spreading. He admits the 
force of the mechanical objections to continental 
drift as usually understood, but notices that the 
weight of continents implies shearing stresses 
within them of the order of magnitude of the 
strength, and consequently supposes that they may 
have spread out under their own weight. H. J. 

Business and Science : being Collected Papers read 
to the Department of Industrial Co-operation at the 
Centenary Meeting of the British Association for 
the Advancement of Science , London , September 
1931. Edited by K. J. Mackay. Published by 
Authority of the Council of the British Associa¬ 
tion for the Council of the Management Research 
Groups of Great Britain. Pp. xvi + 312. (Lon¬ 
don : The Sylvan Press (Henderson and Spalding, 
Ltd.), 1932.) 5s. 

The various papers collected in this volume form 
a valuable contribution to the study of problems 
of management. Mr. B. Seebohm Rowntree points 
out in a foreword that good management is the 
most important and most dependable factor in the 
prosperity of a business. He emphasises that busi¬ 
ness management is a complicated science which 
must be studied as laboriously as one studies 
chemistry, medicine, or engineering, and on the 
extent to which individual employers succeed in 
mastering that science will depend not only the 
prosperity of their own firms but also that of the 
nation to which they belong. 

The field covered by the papers is very wide, and 
includes contributions from some forty speakers, 
grouped into five sections, entitled “ The Study of 
Management**, “Preparation for Management”, 
" Body and Mind at Work **, “ Some Higher 
Management Problems ”, and “ The Development 
of Invention *\ In the section “ Preparation for 
Management ” an interesting account is given of 
various educational institutions which aim at pro¬ 
viding training for the higher administrative posts 
‘■Mustry. Viscount Leverhulme describes the 
"drnng College and the 4 Trainee System * 
Brothers ; M. Pierre Jolly explains 


the methods adopted at the Business Preparation 
Centre recently inaugurated by the Paris Chamber 
of Commerce, of which a special feature has been 
the establishment of a bureau to collect and prepare 
materials drawn from actual business problems to 
be used as ‘ cases * for demonstrating to students 
the application of theoretical principles to practice ; 
Dr. Bowie details the methods adopted in the College 
of Technology, Manchester, where the first Depart¬ 
ment of Industrial Administration was established 
in Great Britain ; Prof. Florence describes the 
commerce course of the University of Birmingham, 
while Prof. McNair tells of the work carried out at 
the Graduate School of Business Administration, 
Harvard University. 

Sexual Life in Ancient Greece. By Hans Licht. 
Translated by J. H. Freese. Edited by L. H. 
Dawson. Pp. xv + 557 + 32 plates. (London: 
George Routledge and Sons, Ltd., 1932.) 42*. net. 

The late Dr. Licht’s study of the sexual life of the 
Greeks of antiquity is a marvel of erudition. He 
ransacked Greek literature from end to end—from 
Homer to the latest writers in the Greek tradition 
of the beginning of the Middle Agee—and there is 
no side of eroticism to which any reference is made 
that he did not bring under review. The attitude 
of the Greeks towards the human body, their cloth¬ 
ing, their marriages, the place of sex in festivals and 
games, in the theatre, and in religion are demon¬ 
strated by reference to, or quotation from, their 
own statements ; while sexual activities in the 
relations between men and women, prostitution, 
homosexuality, and a variety of other matters per¬ 
taining to sex are described in detail on the basis 
of material from the same source. 

Although it must be admitted that sensuality in 
the broader and original sense played a large part 
in the life of the Greeks, it may seem that Dr. Licht 
is inclined to attach too much importance to 
eroticism. He regards it as “ the prime cause of 
old Greek culture and the centre of Hellenic life 
It is easy to attach too much weight to their frank 
admission of certain facts. Dr. Licht is also in¬ 
clined to misinterpret the reticence of classical 
studies on these matters. The facts were recog¬ 
nised, at anv rate in more recent scholarship, if not 
treated with the minuteness and particularity of 
the present study. 

A History of Later Greek Literature : from the Death 
of Alexander in 323 s c. to the Death of Justinian 
in 565 x.n By Prof. F. A. Wright. Pp. xi + 
415. (London: George Routledge ana Sons, 
Ltd., 1932.) 18s. net. 

This most helpful compendium of the later Greek 
literature seems to us to throw much light on the 
intellectual atmosphere of the period covered. The , 
Alexandrian school of philosophers and scientific 
workers, such as Euclid, Aristarchus, Archimedes, 
Eratosthenes, and Hipparchus, is given all the 
prominence it deserves. It is, however, the prose 
writers and poets who interest the authormost; 
and the quotations he gives from their works add 
to the value of his criticisms. T. G* 
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Scientific Research and 

T is difficult if not impossible to appreciate the 
potentialities of science in industry or in 
society, or to assess accurately any plan which 
scienoe can offer us, apart from the consideration 
of the relations between science and industry which 
have developed in the past and as they exist 
to-day. Nor is this a simple task of history. It is 
immensely complicated by the dynamic character 
of both science and industry. Society itself does 
not change its aspects more completely or rapidly 
than science or industry under the impact of 
science. For this reason prediction as to the results 
of planning industry or society on scientific lines is 
extremely rash. All that can be said is that the 
scientific method offers a reasonable chance of 
arriving at an unprejudiced solution of many of 
our problems and that its technique is sufficiently 
elastic to be adapted to the solution of new problems 
as they arise. 

The most rapid review of the relations between 
industry and science during the last century pro¬ 
vides convincing evidence of the power of science 
to assist in the development of industry and the 
amelioration of society. Of this there are few more 
striking examples to be found than in the field of 
fuel economy. A century ago Great Britain was 
passing through a depression fully comparable with 
that of the past two years and probably involving 
even more acute distress. The outlook in the coal 
and iron industries was gloomy in the extreme, 
yet at that very time the researches of Michael 
Faraday on electromagnetic induction were pre¬ 
paring the way for the immense development of the 
electrical engineering industries with their many 
branches to-day. The scientific discovery of the 
production of electric current by mechanical rota¬ 
tion in a magnetic field is the germ from which the 
dynamo and through it all the numerous branches 
of electrical power and electric light have sprung. 
Simultaneously, the engineer was applying his 
science to the development of railway transport 
and the advantages of gas lighting were slowly 
spreading over the country from London and the 
larger cities. 

AH these developments themselves induced large 
demands for coal and iron and finally steel, but as 
Prof. W. A. Bone pointed out in a recent brilliant 
lecture, it was the continuous application of scien¬ 
tific methods in the utilisation of fuel that made 
for progress. James B. Neilson’s invention of the 
hot blast in iron smelting, Whitwell’s development 
of the regenerative principle in blast furnaces, 
Bessemer’s and Thomas and Gilchrist’s discoveries 
in steel making, the Siemens gas-fired open hearth 
regenerative furnaces—these were all advances in 
^economic production based upon the applica¬ 
tion of scientific principles to tne daily problems 
of industry, and often upon a scientific study of 
fuadamental laws of heat .exchange economy or 
the complex chemical reactions occurring in the 
fUri*aoe> such as Lowthian Bell earned out for blast 
fothaoes. The gas and coke industries show a con- 
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tinuous record of expansion which is inextricably 
linked with scientific method and discovery ; the 
Bunsen burner, the Weis bach incandescent mantle, 
incandescent surface combustion, are all examples 
of independent scientific discoveries the utilisation 
of which has profoundly affected the development 
of the industry. 

Similarly in power production the scientific work 
of Carnot, the experimental researches of Joule, 
the thermodynamic work of Clausius, Rankine, and 
Thomson led to the evolution of a scientific theory 
of the steam engine on which later developments 
were based. Sir Charles Parsons' invention and 
development of the steam turbine, perhaps the 
greatest mechanical achievement of the century, 
cannot be separated from scientific method and its 
application to industrial problems. The internal 
efficiency of the turbine itself has since been in¬ 
creased by the scientific study of nozzles, ‘ bleeding ’ 
and the use of higher velocity ratios, while other 
scientific work with higher boiler pressures, higher 
vacuum in the condenser, superheating, regenera¬ 
tive * cascade * fuel-heating, etc., has increased the 
thermodynamical efficiency of the cycle. Nor have 
these achievements exhausted the possibilities. It 
is probable that the opportunities for pioneering in 
this field for the next generation are as great as 
ever ; much yet remains to be done, particularly 
in extending scientific control in the utilisation of 
fuel, which incidentally lies at the root of the smoke 
abatement problem. 

In spite, however, of the convincing demonstra¬ 
tion in the past of the power of scientific investiga¬ 
tion to alleviate the difficulties of the coal and fuel 
industries, a hiatus between knowledge and action 
persists which adds considerably to the difficulties 
in which the coal industry finds itself to-da}\ Not 
even the growing seriousness of atmospheric pollu¬ 
tion or the intensity of the unemployment situation 
has driven Parliament to consider co-ordination in 
the utilisation of our coal resources in the form of 
smokeless fuel or oil fuel as a possible economic 
policy worthy of development. The fuel problem 
and the competition between raw coal, gas, and 
electricity is still allowed to develop along hap¬ 
hazard lines, without any attempt to plan and 
enact a scientific and economic national policy. To 
this position no contrast could be more startling 
than the discussion on fuel subjects at the jubilee 
meetings last year of the Society of Chemical In¬ 
dustry, which was planned to elucidate definite 
answers to such questions as the probable effect 
upon the amount of coal raised of the increasing 
use of oil, of the future development of the gas and 
eleotrical industries, of a large development of low- 
temperature carbonisation, or of a general improve¬ 
ment of the standard of Jiving. 

Only upon the considered answers to such ques¬ 
tions can an adequate fuel policy be based, vet 
here again it is science and industry and not 
ment which is conducting the inquiry, ,JBP^ 
ferenoe indeed took a sombre 
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of any increased demand for orvrffDr. Lessing con- 
^Sidering that a decrease in consumption is more 
probable ; and even in t\y& development of the 
hydrogenation process, prospects of an increased 
output of raw coal are n#dt bright. Although inter¬ 
national agreements might secure more lucrative 
prices, they are unlikely to affect the tonnage of 
coal raised. Lieuty^ommander Ken worthy’a sug¬ 
gestion that scientific workers, economists, and 
business men sh/fuld sot up a representative body 
to examine the'economic side of the coal problem 
was itself a confession that Parliament is not the 
instrument w hich will put the coal-mining industry 
on itstfeet. Essentially the plea was an admission 
that the fuel problem demands scientific treatment 
os an organic unit by the best brains of the country, 
unfettered by political ties. 

In closely related industries the same story of 
the fundamental dependence of industrial progress 
upon scientific research is told. Long and patient 
investigations led Ludwig Mond to the discovery 
of nickel carbonyl, and the remarkable progress in 
the metallurgical industries during the last two 
decades is also based on purely scientific investiga¬ 
tions- metals such as tungsten, molybdenum, vana¬ 
dium being little more than curiosities when they 
were discovered. The 4 Silal * heat-resisting alloys 
developed by the Cast Iron Research Association 
are finding a number of successful uses in industry, 
and it is claimed that the application of the know¬ 
ledge of moulding sands and refractories acquired 
as a result of the Association’s investigations re¬ 
presents an estimated saving to the industry of 
about £100,000 a year. Important advances in our 
knowledge of aluminium castings have come from 
the investigations of the Non-Ferrous Metals Re¬ 
search Association, while the investigations carried 
out by the British Refractories Research Associa¬ 
tion to improve the durability of refractories react 
on developments in the ceramic, the iron and steel, 
and other industries concerned with high tempera¬ 
ture operations. 

Much has been written in recent years on the 
dependence of the dyestuffs industry on scientific 
research and on the part which neglect of scientific 
research and development played in the decay of 
the British industry in the latter part of last cen¬ 
tury. It is, however, by no means generally realised 
that it was the rapid development of theoretical 
organic chemistry through the successive ideas 
of Berzelius, Gerhardt and Laurent, Liebig and 
Wohler, Dumas, unified by Cannizzaro, Williamson 
and Kekute, which laid the foundations upon which 
the immense edifice of modern organic chemistry 
is baaed. Only in the order thus established could 
the significance of the fundamental discoveries, 
such as Perkin's mauve, the first azo dye of Peter 
Griess, Bayer's phthaleins and synthetic indigo, be 
appreciated and the development of dyestuffs, 
synthetic drugs, and other branches of chemical 
industry become possible. 

These industries thus owe a double debt to 
Not only were thesp developments oon- 
chemical science opening up the field 
some sort of -order among the 


immensely complicated compounds of carbon, but 
also the fundamental discoveries leading to definite 
technical advances have frequently been made, 
often fortuitously, in scientific laboratories. 

The renaissance of the British dyestuffs industry 
under the operation of the Dyestuffs (Import 
Regulation) Act is in itself a striking example of 
industrial development through the continuous in¬ 
tensive application of scientific research. Not con¬ 
tent merely to tread in the footsteps of its foreign 
competitors, in ‘ caledon jade green *, the * duranol ’ 
colours for acetate rayon and the ‘ soledon ’ colours, 
the British industry has been responsible for three 
out of the five major discoveries in the chemistry 
of dyes in post-War years. 

Moreover, it is interesting to note that, so far 
from the field being exhausted or its potentialities 
limited by the discoveries and developments of last 
century, although the main structure of organic 
chemistry has remained essentially unchanged 
during the last three decades, within that period 
the view that chemistry is a static science has been 
confounded by discoveries and industries in almost 
every branch of organic chemistry. The technical 
production of indigo essentially dates from the 
Deutscher Golstand Silberscheide-anstalt or Roessler 
sodamide fusion patent of 1901, the Sandmeyer 
process from indigo being still more recent. The 
oldest section of the dyestuffs field, the triphenyl- 
methane or aniline colours formerly regarded as 
comparatively fugitive, was found in 1915 to be 
capable of yielding with phosphotungetic acid a 
series of lake or pigment colours of surprising fast¬ 
ness to light, whilst the azo section is still providing 
new dyes for overcoming the dyeing difficulties 
presented by the new synthetic fibres. 

Closely parallel with the development of the 
dyestuffs industry is that of synthetic drugs and 
fine chemicals. Here again the industry may be 
traced back to much purely scientific work such as 
Kolbe’s synthesis of salicylic acid, and its ex¬ 
pansion has invariably been connected with ex¬ 
ternal scientific work, like Knorr’s discovery of 
antipyrine, Ehrlich’s salvarsan* Fourneau’s 309, 
Kraut’s aspirin, Molle and Kleist’s veronal, the 
isolation and synthesis of adrenaline, Banting and 
Best’s isolation of insulin, Kendall’s preparation of 
thyroxin and its brilliant synthesis by Harington. 
Pasteur’s scientific investigations on yeast were 
prompted by a brewing difficulty and led him to 
the discovery of the whole theory of fermentation, 
the existence and action of bacteria, thence to the 
pasteurisation process, and finally to the disoovery 
of the antitoxin of hydrophobia. These discoveries 
have not merely transformed the brewing, yeast, 
dairy, and cheese industries, but also have led to 
the rise of important new branches in the produc¬ 
tion by fermentation of solvents such as acetone 
and butyl alcohol. It would be difficult to measure^ 
the debt of either the fermentation industries or, 
indeed, of humanity to the scientific work of 
Pasteur. r , 

Even in the older industries, scientific research 
has been responsible for revolutionary changes and ; 
developments. The art of soap-making has beefi 
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transformed into a science. Sabatier’s observation 
of the hydrogenating properties of finely divided 
nickel is the germ from which has developed the 
industrial hydrogenation or hardening of oils and 
fats and innumerable processes in almost every 
section of organic chemistry, including tho Bergin- 
isation process for obtaining liquid fuels from coal. 
Scientific investigations on nitrocellulose and cellu¬ 
lose acetate and their solvents have led to tho dis¬ 
covery of lacquers which have not only revolution¬ 
ised the paint and varnish industry, but also made 
possible the enormous expansion of the automobile 
industry. The leather substitute used extensively 
in upholstering motor cars has itself been pro¬ 
duced as an outcome of the scientific investigation 
of nitrated cellulose. Equally important is the 
development of the whole rayon industry from 
scientific investigations and observations in the 
same field of cellulose—Chardonnet’s discovery of 
nitrocellulose silk and Cross and Be van’s viscose. 
The technical possibilities of any one of these dis¬ 
coveries were scarcely dreamed of by industry when 
the first investigation was commenced. Finally, 
the great fertiliser industry, including the fixation 
of atmospheric nitrogen, is essentially based on 
Liebig’s discovery of the superphosphate process 
and Lawes and Gilbert's patient investigations on 
the effect of fertilisers on plant growth. 

Tho above brief review of the creative influence 
of science on industry might bo extended by refer¬ 
ence to the radio industry, which is similarly tho 
outcome of the scientific researches of Clerk Max¬ 
well and Hertz on the properties of tho electric 


| waves. The telephone originated with the experi¬ 
ments of Bell, and the cinematograph industry, the 
automobile, the aircraft, the synthetic ammonia 
industries, are all the outcome of fundamental in¬ 
vestigations, the practical significance of which 
was undreamt of at tho time, and each now gives 
employment to thousands of workers. 

Admittedly, Society must look to creative science 
for the best hope of an ultimate solution of the un¬ 
employment situation. Indirectly, therefore, the 
problem of unemployment is linked with the prob¬ 
lem of fostering the most vigorous intellectual 
activity among scientific workers and attracting 
into the service of science the most able minds the 
present generation can provide. Conditions which 
tend to lower the standard of recruitment for the 
various branches of the profession of science may 
react dangerously upon the welfare of tho com¬ 
munity. If full contact is secured between the 
finest type of such scientific work and industry, a 
fertilisation of industrial research will result from 
which all branches of the community will benefit. 
So competent an observer as Prof. Henry Clay 
remarks in this connexion that industrial expansion 
takes place less as the result of the establishment 
of entirely new firms to exploit new processes and 
new demands than as a result of existing lirms, 
which are making profits by the efficiency of their 
management, applying these profits to finance ex¬ 
pansion in new directions. It would seem that only 
through the rationalisation of industry can creative 
science exert its full influence in expanding employ- 

mon ^* (To be continued.) 


The Structure of Wind over Level Country * 


ABOUT seven years ago, in connexion with the 
construction and navigation of airships, the 
Meteorologioal Office was called upon to conduct 
further investigations into certain problems of wind 
structure. The work was taken up with energy and 
ability by M. A. Giblett, the already distinguished 
young meteorologist who afterwards in 1930 lost 
his life in the ill-fated R101. The researches on 
wind structure were completed by members of the 
meteorological staff of the Royal Airship Works 
at Cardington, and the results are now issued 
in an impressive volume as Geophysical Memoir 
No. 54. 

The data discussed in this memoir were derived 
mainly from four anemographs, three of which were 
set up at the oorners of an equilateral triangle of 
180 feet side—approximately the length of the air¬ 
ship R101 —and a fourth at the middle point of 
one side of the triangle. 

The instruments could be arranged to use 
recording drums turning at the normal rate, that is, 
once in 24 hours, or at 12 times the normal rate, 
or at 144 times the normal rate. A time-marking 
device could be set to operate simultaneously upon 
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the individual records. The instrumental arrange¬ 
ments were in charge of B, C, V. Oddie ; a complete 
description of the equipment, together with photo¬ 
graphs and a discussion of possible instrumental 
errors, is given in Part I. 

After that, the work falls naturally into two main 
branches—the facts of observation and the dis¬ 
cussion of the observations. Parts 11. and IV. con¬ 
tain results dealing respectively with the horizontal 
fluctuations in wind in time and space and with 
the variation of wind with height; seven appendices 
are devoted to the statistics, whilst the wont, in all, 
includes no less than 95 figures, containing, in par¬ 
ticular, reproductions of numerous records, ordin¬ 
ary, quick-run, and ultra-quick run. All this is a 
valuable store of information which probably will 
afford material for the discussion of further prob¬ 
lems. The discussion in this work is contained 
mainly in Parts III. and V. 

In Part III., C. S. Durst outlines an attractive 
theory of eddies. The gusts, lulls, and changes of 
direction in an air current are commonly ascribed 
to more or less circular eddies embedded in the 
general flow, but in the study of the ultra-quick, 
runs it has been noted that “ the wind velocity 
does not change regularly backwards andjggjgP^ 
between gusts and lulls, but that tb 
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rapidly to a maximum (the upCst), then falls off 
slowly to a minimum (the lulj/£ and superposed on 
this general change there an/many smaller irregular 
oscillations Moreover, the main gust and lull 
do not affect the direction greatly; in fact, the 
changes in direction produced by the rapid irregu¬ 
larities are as largo if not larger than the changes 
produced by the main gust and lull Of these 
two types of disturbance, the first-mentioned varies 
in magnitude according to the gradient of tempera¬ 
ture in the vertical direction, and tends to vanish 
under conditions of extreme stability- This large 
scale type of disturbance Durst associates with 
convections! eddying in cells of a depth of perhaps 
1500 feet, of length in the direction of the wind of 


the order of 3000-8000 feet, and of a width of per* 
haps 600-2000 feet. The small scale disturbances 
he considers to be of frictional origin, eddies set up 
by contact of the air stream with the surface of the 
earth ; the diameters of these frictional eddies are 
of the order of 50-100 feet, and the axes may be 
oriented in all directions. 

In Part V., A. F. Crossley takes up the discussion 
of the effect of the present theory of eddies on the 
variation of wind with height, and finds that simple 
equations of motion can he applied to the atmo¬ 
sphere only above a height of 1500 feet if super- 
adiabatic conditions are present in the surface layer, 
and above about 50 feet when there is an in¬ 
version. A. H. R. G. 


Sadi Carnot, 1796-1832 


O N Aug. 24, 1832, a hundred years ago, Sadi 
Carnot, the author of the famous memoir “ K6- 
jlexions sur la puissance motrice du feu et sur les 
machines propres a d^velopper cette puissance ”, 
died in Paris at the early age of thirty-six years. 
For some weeks previously he had been very ill 
with fever, and was only just beginning to re¬ 
cover when he fell a victim to the cholera epi¬ 
demic which claimed some 18,000 persons in Paris 
alone. 

Little notice was taken of Carnot’s death, and no 
one realised that he had made a contribution to 
science which was destined to render his name 
immortal. His essay had been printed in 1824 by 
the minor Parisian publisher BachelieP, and had it 
not been for the comments on the views of Carnot 
by his countryman, Clapeyron (1799-1864), the 
engineer, who in 1834 wrote a paper entitled “ Sur 
la th£orie mbchanique de la chaleur ” for the journal 
of the ficole Poly technique, it might well have been 
lost sight of altogether. It was Clapeyron‘s essay 
which attracted the attention of Kelvin when 
studying in Regnault s laboratory in 1845, and it 
was Kelvin who first mastered the principle enunci¬ 
ated by Carnot ; as he was also the first to realise 
the merits of the work of Joule. 

Carnot's essay was reprinted in 1871 in the 
A n n ale# sci a n tifiques de l 'ficoh N or male suptrieure , 
and in 1878 it was again reprinted by the publishers 
Messrs. Gauthiers-Villars, together with a letter 
from Carnot's brother Hippolyte (1801-88) to the 
Paris Academy of Sciences, dated Nov. 30, 1878, 
a biographical sketch and extracts from Carnot’s 
manuscripts. The centenary of the publication of 
the essay was celebrated at the P.N. Russell School 
of Engineering, University of Sydney, on Oct, 23, 
1924 ; and again on Jan. 20, 1926, at a special 
meeting of the Society des Ing^nieurs Civils de 
France, which was attended by the President of 
the Republic and many officials, savants, and 
engineers. 

Except for two incidents, the life of Carnot 
^uneventful. He was born in Luxemburg on 
" ' A n 796 ; but before he had reached manhood, 
v 4 v been overthrown, and a career which 


might otherwise have been spent on the battlefield 
was passed in the barracks and the study. He was 
taught mathematics by his father, and attended 
the Lycee Charlemagne ; in 1812 gained admission 
to the ficole Poly technique, and in October 1814 
passed into the Corps of Engineers at Metz. Earlier 
that year he had, with his fellow students, served 
in a battalion formed for the defence of Paris, but 
he saw nothing of active service. For five years 
he was employed on routine work in various towns ; 
in 1819 he entered the staff corps in Paris, in 1827 
was made a captain of engineers, and the following 
year retired from the army. 

A born student, Carnot when in Paris followed 
courses at the College de France, the Sorbonne, 
and the Conservatoire des Arts et Metiers, his 
scientific studies being interwoven with others on 
music, the arts, literature, and political economy. 
He made himself familiar with mechanical engin¬ 
eering and various industries, and it was the absence 
of any exact theory of the steam-engines of New¬ 
comen, Watt, Smeuton, and Trevithick which led 
him to the study of heat and to writing his “ Re¬ 
flexions Towards the end of his life he joined 
the Association polytechniquo started by old 
students of the ficole Polytechnique for popularis¬ 
ing knowledge, and had he lived longer he would 
no doubt have taken a prominent part in its 
proceedings. 

Carnot came of a celebrated family of Burgundy, 
his father being Lazare Nicolas Marguerite Carnot 
(1753-1823), the mathematician and engineer who 
earned for himself the title of “ the organiser of vic¬ 
tory ”, Nicolas Leonard Sadi Carnot was his second 
son ; an older one who had also been given the 
name of Sadi, after a thirteenth century Persian 
poet, died in infancy. Hippolyte was the third 
son, while his son was Marie Francois Sadi 
Carnot, who became President of the French Re¬ 
public and was assassinated at Lyons on June 24. 
1894. 

Of the character of Sadi Carnot, his brother gives 
a pleasing sketch. Energetic, courageous, with few 
prejudices and many amiable qualities, Carnot left 
behind Mm manuscripts which not only contain 
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his ideas on heat, gases, vapours, and such matters, 
but also his thoughts on conduct and life. Thus 
he writes, on various occasions: 

“ R^igler le matin l’emploi de sa journ^e et refl^eliir 
lo soir k co <ju’ori a fait.” 

“ La promptitude ties resolutions s’accorde lo plus 
souvent. avec lour justosso.” 

“ Parlor pen de ce qu’on sait et point du tout de ce 
qu’on no suit pas.” 

“La vie est un passage assez court, .le suis k la 


moitie du chemin. J’achovorai le reste oomme je 
pourrai.” 

“ Les lois de la guerre, dit-on ; eomme si la guerre 
n Yd ait pan la destruction de toutes les lois.” 

Carnot had had an uncle, a magistrate who, 
stricken with apoplexy in court, had exclaimed, 
“ Vous allez voir comment on passe courageuse- 
ment de la vie k la mort It was in that spirit 
that Carnot had faced the long illness which led to 
his own death. 


Obituary 


Mr. George Barrow 

R. GEORGE BA BROW, who died at his home 
in London on duly 23, at the age of seventy- 
eight years, was a well-known geologist, who served 
for thirty-nine years on the Geological Survey of 
Great Britain. His earliest work was carried on in 
the north of England, especially in north Yorkshire. 
Afterwards he was transferred to Scotland, where 
he spent many years in surveying the southern 
Highlands, especially Aberdeenshire, Kincardine¬ 
shire, and Forfarshire. This work brought him into 
prominence and placed him in the first rank of 
British authorities on metamorphic rocks and the 
tectonics of ancient crystalline provinces. 

In 1900, Barrow returned to England and was 
entrusted with the mapping of parts of Corn¬ 
wall and Devon, including Bodmin Moor and the 
southern flanks of Dartmoor. On his promotion 
to District Geologist in 1909, Barrow took charge of 
work in the London district, and interested himself 
greatly in economic geological problems, such as 
water supply and underground railways. He retired 
from the Geological Survey in 1915, and thereafter 
devoted his energies, to a considerable extent, to 
the local administration of the district in which he 
lived. 

In his official work, Barrow was responsible for 
contributions to a large number of maps and 
memoirs published by the Geological Survey. Of 
these we may mention Cheadle (1903), Whitby 
(1882), Braemar (1912), Blair Atholl (1905), Scilly 
Isles (1906), Tavistock (1911), Bodmin (1909), 
Dartmoor (1912). This list might be considerably 
extended, but is sufficient to indicate the variety 
of his work. He was an active member of the Geo¬ 
logical Society, the Mineralogical Society, and the 
Geologists’ Association, served on their councils, and 
published papers in their transactions. In 1912 he 
received the Bolitho Gold Medal from the Royal 
Geological Society of Cornwall, and in 1913 the 
Murchison Medal from the Geological Society of 
London. 

Barrow was a remarkably original field geologist, 
with a very acute eye for surface features and their 
relations to geological structure and history. His 
work on the high-level platforms of the west of 
England and the Pliocene features of the country 
araUnd London is a good example of this. He was 
exceedingly painstaking and thorough, and was one 
of the first in Britain to perceive the importance of 
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microscopic investigation of the older crystalline 
rocks. Working under the influence and tuition of 
Allan Dick, he applied these methods to Scottish 
Highland problems and obtained results of great 
value. In this he was really a pioneer. He was 
endowed with constructive imagination and a 
wonderful intuition, which led him often to arrive 
at conclusions very rapidly and in a manner which 
even his colleagues had some difficulty in under¬ 
standing. Yet often these hypotheses, which seemed 
at first mere guesses, turned out to be sound. Con¬ 
sequently he had a very stimulating personality, 
and his conversation on geological topics was very 
inspiring, especially to younger men who had not 
his wide experience in the held. A genial companion 
and a generous opponent, he knew how to enjoy 
life, and retained his wide outlook, his courage, and 
his enthusiasm to the end of his days. 

J. 8. F. 

Mr. R. Staples-Browne, M.B.E. 

Richard Staples-Browne, of Butler's Court, 
Alvcscot, Oxfordshire, who died on June 5, was 
born in 1881, and from Rugby School went up to 
Emmanuel College, Cambridge, taking his degree 
by the Natural Sciences Tripos of 1902. He then 
commenced the medical courses, but the endocrine 
trouble which afflicted him throughout life called 
for a voyage round the world before he passed his 
second M.B. examination in 1906. About this time 
he came under the influence of William Bateson 
and relinquished medical study for biology, always 
his chief interest. 

Staples-Browne’s experimental work on inherit¬ 
ance in pigeons is among the best pioneer studies 
engendered by the rediscovery of Mendel’s papers ; 
he showed that Darwin’s inquiry into the origin of 
the domesticated races of pigeons was unnecessarily 
complicated, and that his results are capable of 
simple explanation on Mendelian lines. Sex-linked 
heredity in doves was demonstrated by Staples- 
Browne just after this important condition had been 
discovered in poultry, and he may be said to have 
laid the foundation of our genetical knowledge of 
pigeons. During the War he joined up with the 
Medical Corps of the New Zealand Expeditionary 
Force, and, with the rank of captain, he djjfc 
four years 1 service in its clerical and 
branches in England, for which he 
the M.B.E. 
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Descended from a long Oxfordshire ancestry, 
Staplee-Browne inherited a/'eoimtry gentleman’s 
love for ornithology, fishing, and shooting, but bio- 
logioal research was always foremost, and up to his 
last illness he was planning improvements in the 
laboratory which he added to the Tudor house he 
had modernised during the happy married life of his 
later years. He will be remembered as a most loyal 
friend, for his charming and courtly manner, for 
his wide interest in life, and for an early developed 
power of shrewd criticism in biological subjoets. 
Hampered bv long periods of bodily discomfort and 
ocoasioiial disabling illness, the amount and intrinsic 
value of his contributions to inheritance are a re¬ 
markable record of enthusiasm and moral courage 
defeating odds which would cause most men to 
relinquish original work. 


We regret to announce the following deaths: 

Prof. J. C. Fields, F.R.S., research professor 
of mathematics in the University of Toronto, 
president in 1924 of the International Mathe¬ 
matical Congress, on Aug. 9, aged sixty-nine years. 

Dr. T. H. Gronwall, known for his mathematical 
works, especially on theories of elasticity and 
differential and integral equations, on May 9, aged 
fifty-five years. 

Dr. George F. Kunz, known for his work in 
mineralogy in the U.S. Geological Survey, and 
especially for his work on precious stones, on 
June 29, aged seventy-five years. 

Capt. Poulctt Weather]ey, one of the earliest 
explorers of Northern Rhodesia, the Belgian Congo 
and Tanganyika Territory, and the discoverer of 
the source of the Congo, aged seventy-two years. 


News and Views 


Archeological Research and Government Control 

A hjlcsomjtion of tho first International Congress 
of Prehistoric and Protohistoric Sciences recently held 
in London expressed deep regret at the attitude of 
the Egyptian Departmont of Antiquities in putting 
obstacles in the way of the scientific study of Egyptian 
prehistory ; and while expressing respect for the 
rights of the Egyptian nation to preserve and arrange 
its documents, requested the Egyptian Government 
to ensure facilities for study and precautions against 
action detriment al to research. The opinion of British 
archeologists, that the attitude of the Department 
towards archaeological exploration by extra-territorial 
investigators is not in the best interests of science, 
has frequently been brought to the notice of the 
Egyptian Government. A resolution which expresses 
the opinion of a body so widely representative as an 
international congress may perhaps carry conviction 
that dissatisfaction with the methods of the Depart¬ 
ment is not merely the view of sectional interest. 

The situation is admittedly a difficult one. Nor does 
Egypt stand alone. Similar difficulties are bound to 
arise whenever a country which calls for exploration 
in the interests of archaeological science is neither 
financially competent nor intellectually equipped to 
undertake such exploration on its own behalf. Preser¬ 
vation of finds intact and accessibility of the material 
for the purpose of study are also important factors in 
the situation. Archaeological investigation unquestion¬ 
ably is being chocked in several directions in present 
conditions. Financial assistance, which in any event is 
difficult enough to obtain at the present day, is being 
still further restricted by the uncompromising attitude 
of those in authority, who are in a position to dictate 
conditions. The institution of a body such os the 
Congress of Prehistoric and Protohistoric Sciences, 
which is above sectional interests, would seem to 
afford opportunity for the formulation of a settled 
»Uoy which would reconcile, on an equitable basis, 
of scientific studj? and research and the 
authority, even with the admitted 
^ other things being equal, national 


antiquities are best preserved, exhibited, and studied 
in their own regional environment. 

Future Research Work in Prehistory 

Bkfoue rising, further resolutions wore adopted by 
the Congress of Prehistoric and Protohistoric Sciences. 
The invitation to hold the next meeting at Oslo was 
accepted; and the president-elect, Prof. A. W. 
Broggor, of Oslo, who has acted as joint general 
secretary of the first meeting, was inducted into the 
chair by Sir Charles Poors, the retiring president. It 
was then resolved that research committees should 
bo appointed to investigate specific problems and 
carry out certain spocifiod pieces of work. One com¬ 
mittee will investigate the relations which subsisted 
botwcon the ^Egean world and the Balkans and 
Danubian countries. Another is to study problems 
related to the civilisation of the western Mediter¬ 
ranean. Prof. Gordon Childe has been entrusted with 
the compilation of an international vocabulary of 
technical terms in archaeology, with the co-operation 
of all countries represented at the Congress ; while 
it is an instruction to the organising committee of 
the next Congress to investigate the possibility of a 
report on the systems of classification adopted by 
different schools of archaeology. 

Dental Mutilation in Early Times 
On page 284 of this issue we publish a summary of 
Sir Arthur Keith’s report to the first International 
Congress of Prehistoric and Protohistoric Sciences on 
the human skeletal remains discovered by Miss Garrod 
in Palestinian caves in association with a mesolithic 
culture. The report directs attention to certain 
cultural practices for which the skeletal material 
affords evidence, such as the evulsion of the upper 
incisors and the practice of cannibalism. In the dis¬ 
cussion which followed the presentation of the report. 
Prof. Elliot Smith expressed doubt as to chronology, 
and questioned the high antiquity of the practices to 
which Sir Arthur had referred the conditions observed 
in the skeletal material. In a letter on the Oldoway 
skeleton, which appears in the August issue of Mm, 
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Prof. Elliot Smith, writing before the positive evidence 
pointing to the recent origin of that specimen was 
available, argues that the cultural evidence, upon 
which reliance had been placed in support of the 
antiquity of the remains, in effect tells against it. In 
particular, he maintains that the deformation of the 
teeth exhibited by OIdoway• man, a filing away of 
the anterior surface of the lower incisors, first appears, 
with other forms of dental deformation, in human 
remains from a Ptolemaic-Roman cometery near 
Dacca, in Lower Nubia, recorded by Dr. D. E. Derry 
and himself. He suggests, further, that the process 
of filing was the original device for removing the teeth, 
and was almost immediately superseded by lateral 
filing, or the more drastic evulsion. Therefore, he 
thinks, the practice of dental mutilation was not 
introduced before about 300 u.o. In this connexion 
we may direct attention to the recently published 
account of the fossil man of Asselar (Sahara) by MM. 
Houle and Vallois (see p. 280), in winch tho authors 
interpret the condition of the upper jaw as due to 
the evulsion of the upper incisors in early life, and 
refer to a similar condition in the fossil human remains 
of Afalou-bou-Rhummel (Algeria). The apparent age 
of the Asselar man at the time of the operation con¬ 
forms to its generally accepted relation to puberty 
ceremonial ; while tho geological and paleontological 
evidence, if correctly recorded and interpreted, points 
unquestionably to a Pleistocene dating. 

Radio Communication with very Short Waves 

It is announced in the Time# of Aug. 15 that the 
experiments which are being carried out by Senator 
Marconi on communication by means of radio waves 
of very short wave-length have boen successful. As 
communication was established between two places 
170 miles apart, and as the wave-length he used was 
only 57 cm., the result is of great importance. 
Hitherto it has been considered impracticable to use 
such short wave-lengths for transmission owing to the 
curvature of the earth. The experiments prove that 
tho range of communication with very short waves 
must extend much farther than the visible horizon. 
Many experiments, including some by Marconi him¬ 
self, using very short waves, have been made previ¬ 
ously in attempts to reach stations beyond tho visible 
horizon, but all provod unsuccessful. The apparatus 
now used is of low power and is fitted with portable 
reflectors. In the recent tests, clear communication 
was established from Rocca di Papa, near Rome, to 
Cape Figari, in Sardinia. The transmitting apparatus 
is quite light, and can now be easily transported any¬ 
where. Formerly the apparatus used was very heavy 
and cumbersome. It will be of great scientific in¬ 
terest to learn the greatest distance over which this 
new method can bo used. 

West Indian Hurricane Season 

In connexion with recent reports that a hurricane 
haa swept along the Gulf coast of the United States, 
it may be noted that August is the first of the three 
months into which a very large proportion of West 
Indian hurricanes is concentrated, and that at least 
o**e ytf these tropical cyclones occurs in that month 
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rather more often than not. Most of the storm . that 
arrive early in the hurricane so as on sufficiently far 
west to cause serious damage in Texas, an has hap¬ 
pened in the present instance, enter the mainland 
moving north-westwards and then northwards along 
a characteristically curved path, and begin to diminish 
in intensity on leaving tho sea, hut a great many of 
tho August storms first appear farther east and pass 
across or to tho oast of the Florida pen insula. It is 
not yet possible to gauge the exact path followed by 
tho recent storm, hut Galveston and Freeport and, to 
a loss extent, Houston were all affocted by it. The 
deaths caused by it have apparently not boen very 
numerous, considering the large amount of material 
darnago, a. fact which is attributed to the timely 
evacuation of the coastal lowlands. This suggests 
that the section of the forecast service of the United 
States Weather Bureau which issues hurricane warn¬ 
ings for the Gulf region deserves great credit for 
effective warnings issued in good time to be of prac¬ 
tical sorvice. 

Laboratory for Freshwater Biological Research on 
Windermere 

Thk laboratories of the Fresh Wator Biological 
Association’s Station at Wray Castle, Windermere, 
were opened to public inspection on Aug. 10. A 
succession of microscopes was used to show the 
consecutive life stages from the plankton or micro¬ 
scopic plants through equally microscopic insects to 
the smallest fish. Exhibits, in tanks, of tho small 
fish which feed on those and of the larger fish com¬ 
pleted the life series. In addition, there wore tanks 
containing leeches, fly larva;, fish-like stage of tho 
newt, and so on. The uses of nets and grabs for 
obtaining samples of life, water, and bottom material 
were also demonstrated. Diagrams showed the rela¬ 
tions botwoon wind direction, shoals, and the quantity 
of life, and the consequent variation in the number 
of fish an angler might catch. An ingenious and 
newly evolved apparatus involving a light-sensitive 
potassium coll and a two-valve amplifier, used in tho 
evaluation of the light intensity at various depths, 
was shown. Research in progress was represented by 
an ingenious apparatus enabling the researcher to 
discover the variation in velocity with which a tape 
worm moves against, or with a constant current. The 
same water was circulated continuously, but owing 
to the necessity of keeping it untainted by metals 
it was pumped round by a water-suction pump. In 
addition there were numerous cultures of fly larvic, 
which are being bred in order to discover which flies 
develop from named larvte—flies and larva; having 
been originally named irrespective of their relation¬ 
ship. The Freeh Water Biological Association is to 
be congratulated on the excellent arrangement of the 
laboratory, and on the great enthusiasm of the staff, 
and—a most encouraging sign -of the youthful and very 
keen body of research workers gathered together there. 

Dungeness Preservation Fund 

The promontory of Dungeness is unicuML 
south-east coast of England as beixtij^pP^ 
area of any size remaining in a 
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state. It is of particular interest for its bird life, 
notably as the sole British /breeding ground of 
the Kentish plover. Other uncommon birds also 
nest there, such as the stone curlew, arid there is a 
large colony of term. All Mi is may soon bo irretriev¬ 
ably lost if a threat of bungalow building along the 
sea-front cannot be averted. To secure the position, 
therefore, efforts are being made to raise £9000 for 
the purchase of 271 acres as a bird sanctuary and 
Nature reserve, in bo administered either by the 
National Trusf or by the Royal Society for the 
Protection of Birds. TIuh area, with its half-mile of 
shore frontage, is the part immediately in danger, and 
its price is, unfortunately, already that of a building 
site. Its acquisition, however, would increase the 
sanctuary value of adjacent land that is already pre¬ 
served, ami would make inaccessible to development 
a further stretch of coast lying beyond. The ai’oa is 
thus a key position, and the success of the scheme 
for its security is very greatly to be desired. The 
treasurer of the fund is Mr. Percival Jackling, Lloyds 
Bank, Folkestone. 

The Grid and the Cost of Electricity 

In connexion with Sir Archibald Page’s speech, a 
r6sum6 of which was given in Natukk of Aug. C, p. 212, 
Col. H. L. Crostbwait, late R.E., writes asking 
whether the advent of the ‘grid’ is likely to reduce 
the price of electricity or not. So far as can bo seen 
at present, it will reduce the price to numerous 
consumers. The large stations recently built are 
generating electricity with far greater economy than 
the older stations which they replace. The use of 
the grid will be a great help in securing continuity 
of supply, and will make it unnecessary to keep a 
large number of costly machines in reserve in case of 
breakdowns. The standardisation of the pressures 
and frequency of supply has cheapened the cost of 
machines, apparatus, and lamps. We have not hoard 
complaints from any consumer that the electricity 
companies have been raising the price of electricity; 
on the contrary, many of them have recently made 
substantial reductions. It is probable that some 
consumers will be little affected by the advent of the 
grill, but many will get their electricity cheaper, and 
very many dwellers in towns and villages will be able 
to got electric light and power which they otherwise 
would not have obtained. The grid is the logical 
engineering outcome of Ferranti’s scheme for lighting 
London, using electricity at high pressures, first put 
into oporation about forty-four years ago. Its critics 
have suggested nothing better ; as a rule, they desire 
progress to be made by costly competitive methods. 
In the future the grid will probably be considerably 
modified, but at present consumers can look forward 
to a gradual lowering of the price of electric light and 
power. 

Monument to Otto Lilienthal 

On Aug. 10 a monument to Otto Lilienthal, the 
' ^win pioneer of gliding flight, was inaugurated at 
/f\\terfelde, Berlin,'on the mound from which 
^ many of his flights forty years ago* 
v was piled up for the purpose by 


Lilienthal, is some forty-nine feet high, and a photo¬ 
graph taken some years ago shows its sides covered by 
shrubs and the top surmounted by a small temple-like 
construction consisting of pillars supporting a slightly 
sloping round roof. According to the Times for 
Aug. 10, the mound has now been cleared of the trees 
and shrubs, while in the monument at the top, and 
beneath tho central opening in the roof, is a silver 
globe inscribed with particulars of famous flights. 
Tho globe is mounted on a basalt block. A photo¬ 
graph of tho inauguration of the memorial appeared 
in the Times for Aug. 11. Lilienthal was a successful 
engineer and manufacturer. He was bom on May 23, 
1848, at Anklam and died on Aug. 10, 1896, at Rhinow 
through an accident while gliding. Another monu¬ 
ment to Lilienthal was inaugurated at Lichterfelde 
in 1914. This consists of n stone pyramid, bearing on 
one side a bust and on the summit a figure of a man 
with outstretched arms supporting a pair of wings. 

The Workers’ Educational Association and Science 

At tho Annual Conference of tho Workers’ Edu¬ 
cational Association last year, it was resolved ” to 
investigate the possibilities of stimulating further 
interest in the study of science [that is, natural science] 
on a non-vocational basis ”, and the result of the 
investigation by the Executive Committee has now 
been circulated. To a scientific worker, it sooms in 
some respects a strange document to be produced 
in 1032. It says, “ The Adult Education Movement 
cannot afford to neglect scientific thought and know¬ 
ledge. Ignorance of the influence of science should 
belong to the past ” ; and then, “ The study of science, 
in some of its branches, provided the approach is of 
the right character, is as attractive and has as great 
a bearing on social conditions os some of the social 
sciences”. As if the very foundations of social con¬ 
ditions did not rest upon heredity, and health, and 
the fight against disease, and tho production of food, 
whether from the fisheries or agriculture, and the 
growing of the raw materials of commerce, and the 
constant battle against pests, whether they be parasites 
or plagues, and upon life itself ! The Report says, 
further, “It is only in relation to the question as to 
how far and in what ways natural science influences 
and affects society, that our classes can maintain their 
interest in subjects of this character It is on strong 
ground, however, in holding that the teaching of 
natural science, in so far as it is to bo promoted, should 
avoid the formal lines of a university degree course, 
and should be of such a character as to attract tho 
uninitiated. 

The Committee, basing upon its district reports, 
finds that “ there is a lack of interest so far as the 
adult population is concerned in the study of science 
We think this may be due partly to the ignorance of 
people as to what natural science means, and partly 
to the failure to offer suitable courses. But we con¬ 
gratulate the Committee on its unanimous opinion 
‘ ‘ that the Association should seek to stimulate further 
interest amongst adult students in the study of science 
on a non-vocational basis ”, Towards this end it 
makes several recommendations, of which the most 
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promising seem to be the organising of district panels 
of suitable lecturers, the inclusion of provisional 
science courses in the programmes of classes, and 
propaganda to encourage interest in the study of 
science, by printed leaflets and by peripatetic lec¬ 
turers capable of interesting popular audiences. Two 
interesting ”*goneral recommendations ” are added : 
that there should be “a rapid and progressive im¬ 
provement in the supply of films and slides applicable 
to science teaching ”, and that for this purpose ” the 
Association should investigate the possibilities of the 
setting ii]) of a national organisation for the produc¬ 
tion and distribution of educational films 

The Science Museum during 1931 

This Report of the Advisory Council of the Science 
Museum of 1931 is the first issued since the Council 
was reorganised on lines suggested by the Royal Com¬ 
mission on National Museums and Call cries. With 
Sir Richard Glazebrook as chairman, the Council now 
includes three representatives appointed by the Board 
of Education, and twenty-six representatives of various 
scientific, technical, and industrial institutions. The 
Royal Commission also recommended that the Ad¬ 
visory Council should be assigned a more active part 
in the management and development of the Museum, 
and the adoption of this recommendation has already 
resulted in the appointment of a Standing Committee 
which will meet four or five times annually, and of 
three small sub-committees which are to report on 
the Science Library, the development of the Electrical 
Engineering Section, and on an exhibition of pottery 
and porcelain manufacture. The Report contains tie- 
tails of the attendances, lectures, temporary exhibi¬ 
tions, acquisitions, and of the Library. It also contains 
a tribute to the late Sir Hugh Bell, who was chairman 
of the Advisory Council from 1912 until 1931, and to 
the Director, Sir Henry Lyons, and his staff. Among 
the acquisitions during the year are the apparatus used 
by Sir William Ramsay in his work on the rare gases 
of the atmosphere, the fine collection of optical in¬ 
struments, numbering nearly 600, given by Mr. T. H. 
Court, and the cinematographic apparatus invented 
in 1887-89 by Louis Augustin Le Prince, who dis¬ 
appeared while travelling in France in 1890. 

Safety in Mines 

The Safety in Mines Research Board has just issued 
Paper No. 74, which contains an account of an im¬ 
portant conference on safety in mines held at Bux¬ 
ton last year. There seems no adequate reason why 
information about this important conference should 
have been so long delayed, though there may have 
been difficulty in getting the authors of the various 
papers to correct their contributions. The meeting 
derives its great importance from the fact that it was 
the first international conference of this kind. In 
addition to the British representatives, there were 
delegates from Belgium, France, Germany, and the 
United States. A number of important papers on 
mining explosives were read, and proposals wore made 
for future international meetings, subject to ratifica¬ 
tion by the organisations concerned—a ratification 
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which, we presume, ^ r ill certainly bo forthcoming. 
Perhaps the most important of the suggested future 
arrangements was that “ Periodical meetings of the 
directors of research shall be arranged at each re¬ 
search station in rotation *\ This arrangement would 
thoroughly ensure the international character of 
future conferences, and it is a most welcome sign that 
the question of safety in collieries is for the future to 
be treated as an international question and not as one 
possessing local interest only. 

Geodetic Surveying in the United States 

The annual report of the Director of the United 
States (’oast and Geodetic Survey for the year 1930 31 
(Washington, 1931, 45 pp., 60 cents) describes briefly 
the wide range and large extent of the activities of 
this important and progressive organisation. It has 
as a frontispiece a photograph of the new survey¬ 
ing vessel (one of several jjossessed by the Survey) 
Hydrographer , commissioned in March 1931, and 
fully equipped with sound-ranging apparatus for 
depth-surveys ; sound-ranging is also used for locating 
the position of the ship from the shore at the time of 
oach depth-measurement,. The use of those methods 
has greatly increased the rapidity of the coastal 
survey work. The control survey work on land has 
also been rendered much more rapid and less ex¬ 
pensive by abandoning the erection of the large 
wooden towers formerly used in flat or rolling country, 
at points about ton miles apart, to enabio the ob¬ 
servers to see across such distances over intervening 
trees and other obstructions. These towers were 
often 100 feet or more in height, each being double, 
so that the observer could walk on the outer platform, 
unconnected with the inner tower carrying the instru¬ 
ment. They contained large quantities of material, 
used once only, and required much time to erect. 
They are now replaced by portable steel towers, 
which can bo erected by five men in less than a single 
working day, and used many times, their transport 
from one place to another being made by trailer 
trucks. An improved and smallor theodolite lias 
also been devised and brought into use. 

Czechoslovakian Contributions to Science 

The scientific communications to the .Czech Aca¬ 
demy of Sciences during 1928 and 1929 have now been 
published in French or English in volumes 29 and 
30 of tho Bulletin International of the Academy. 
Among tho papers presented are several by Dr. F. 
NSmejo dealing with his palseobotanioal investigations 
ori some quaternary deposits in the district around 
Ruzomberok in Slovakia. Dr. R. Kettner has made 
a similar study of the geological formations in the 
Hron Valley, and Prof. Ulrich describes the minerals 
variscite and barrandite from TFenice and also a 
Slovakian rutile. Dr. J. Hahn’s account of the life 
history of Monocyatis Mrazeki is illustrated with some 
fine photomicrographic plates, whilst M. Uher’s com¬ 
munication dealing with tho genesis of nerve element^ 
cultivated in vitro is similarly illustrated, B&jjfljP 
Jirovec has succeeded in observing and 
a ooloured plate some twenty 
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division of Trypanosoma evanyf. His observations 
apparently contradict the earlier ones of Roskin. In 
pure chemistry, Prof. Tomirek and Dr. Jansky have 
made an exhaustive study *>f the methods available 
for determining mixed halides in connexion with the 
analyses of bromides mid iodides in spu and thermal 
waters. The improvements which they have intro¬ 
duced enabled them to (jive more accurate and detailed 
results. It was long supposed that the waters from 
Darkov, Silesia, were the richest in iodine, but accord¬ 
ing to these authors t he waters from Oiz in Slovakia 
and Bad flail in Austria are still richer, with a total 
iodine content of more than 28 mgm. per litre. 

Colloid Aspects of Textile Materials 

A uenehal discussion on “ The Colloid Aspects of 
Textile Materials ” has been arranged by the Faraday 
Society to be held in the Department of Chemistry of 
the University of Manchester on Sept. 21-23, under 
the presidency of Sir Robert Mond. An introductory 
address will be given by Prof. F. G. Donnan. The 
general subjects to be discussed include cellulose and 
its derivatives, lignin and keratin ; fibre particles, 
their production, deformation, and degradation ; and 
manufacturing processes. Among the foreign guests 
who will speak at the discussion arc : Prof. H, Mark 
(Lmlwigshnfon), Prof. H. Staudingcr (Freiburg). Dr. 
S. E. Sheppard (Rochester, U.S.A.), Dr. J. J. Trillat 
(Paris), Prof. K. Freudenborg (Heidelberg), Prof. O. 
Rochrich (Paris), Prof. Herzog (Berlin), Prof. J. R. 
Katz (Amsterdam), Mr. C. R. N odder (Lambeg), Prof. 
E. Elbd (Karlsruhe), and Prof. P. Krais (Dresden). 
Further particulars of the meeting can be obtained 
from The Secretary, Faraday Society, 13 South Square, 
Gray’s Inn, London, W.C.l. 

Swedish Meteorology 

The State Meteorological and Hydrographical 
Service of Sweden has published as Part 2 of the 
Arsbok for 1932 the meteorological statistics of the 
country for the year 1929. The data are collected 
from more than two hundred stations, for each of 
which pressure, temperature, humidity, wind direc¬ 
tion and force, cloud, and rainfall are given in three 
records on every' day of the year. For some forty 
stations, monthly and yearly means are also given 
for each hour of observation. There is no discussion 
of the data, but the usefulness of this publication is 
euh&nccd by the headings and notes being given in 
French as well as Swedish. 

Announcements 

Prop. F. Wood Jones, professor of anatomy in 
the University of Melbourne, will go to Peking as 
head of the Department of Anatomy at. the Peking 
Union Medical College, during the absence of Prof. 
Davidson Black on leave in Europe ami America 
during the next six months. 

The valuable collection of Australian Coleoptera, 

staining a great store of * types of the late Mr. 

V*. who died at Adelaide on Feb, 29 (see 
May 28, p. 786), has recently been pur¬ 


chased by the Governors of the South Australian 
Museum, partly as a memorial of his work. 

The “ Achema VII ” (the German Chemical Plant 
Exhibition. Ausstellung fur chemisches Apparate- 
wesen), arranged by the “ Dechema ” (Deutsche 
Gesellsehuft fur chcmischcs Apparatewesen, of Scelze, 
Hannover), will bo held at Cologne in 1933 (probably 
on June 2-11, 1933) at the same time as the confer¬ 
ences of the Veroin Deutseher Oherniker, the Deutsche 
Kautschukgesellschaft, the Deutsche Bronnkrafttech- 
n i sc be Gcsellschaft, and the Dechema. Other scientific 
ami technical societies will also hold their annual meet¬ 
ing at Cologne during the same period. 

The following awards for the year 1932-33 have 
been made by the Salters’ Institute of Industrial Chem¬ 
istry : Fellowships renewed to : D. J. Branscoiribe, 
University College, Exeter ; H. G. Simpson, East 
London College ; J. L. Sweeten, St. Catherine’s Col¬ 
lege, Cambridge ; P. Chisholm Young, Trinity College, 
Cambridge. Fellowships awarded to : S. C. Britton, 
Pembroke College, Cambridge ; E. II. T. Hoblyn, 
Imperial College of Science and Technology ; R. H. 
McDowell, Jesus College, Oxford ; G. Pearce, Univer¬ 
sity of Birmingham. The Salters’ Institute has also 
awarded 107 grants-in-aid to young men and women 
employed in chemical works, to facilitate their further 
studies. 

Popular science book lists, 27 in number, have 
been prepared by a special committee of the American 
Association for the Advancement of Science, aided by 
some 300 specialists in colleges, libraries, and museums. 
The object of the scries is to offer to the general 
reader reliable guidance in the choice of a few ele¬ 
mentary science books, and in following up such 
reading by systematic study. The lists are annotated, 
and cover the whole field of elementary physics and 
chemistry, natural history and physiography, the 
history of science, and the teaching of science. 

The Arctic Institute of Leningrad has prepared a 
new map of the polar areas of the Soviet arctic regions. 
The map shows the regions discovered by recent 
Soviet expeditions, and has been compiled in both 
Russian and English. 

Messrs. Watts and Co. announce the early pub¬ 
lication of “The Universe of Science”, by Prof. 
H. Levy, in which recent pronouncements of Sir 
James Jeans, Sir Arthur Eddington, and General 
Smuts regarding the universe are critically examined. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in metallurgy and applied chemistry at the Royal 
Naval College, Greenwich—The Adviser on Educa¬ 
tion, Admiralty, Whitehall, S.W.l. (Aug. 22). An 
assistant lecturer in engineering at the School of 
Mines, Treforest—The Director of Eduoation, County 
Hall, Cardiff (Aug. 26). A de Beers professor of 
mining and surveying at the University of the Wit- 
watemrand, Johannesburg—The Secretary, Office of 
the High Commissioner, South Africa House, 73 
Strand, W.C.2 (Sept. 7). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications. | 

Theory of Induced Polarities in Benzene 

The letter from Dr. E. and Prof. W. Hiickel in 
these columns 1 explains that “ H + ” on page 326 
of Dr. E. Hiickcl’s original paper was a misprint for 
“ H-atom The misprint, occurring at a crucial 
point, was unfortunate, and in the light of this ex¬ 
planation we naturally withdraw nil such criticism as 
was bused on the misapprehension that Hiickol postu¬ 
lated extrusion of proton during the ordinary “sub¬ 
stitution of hydrogen ” in the aromatic series. 

Our objections to Huckel’s theory as we now under¬ 
stand it are no less serious than when our first letter 2 
was written. E. and H. Hiickel now say that “ the 
assumption in Hiickel 1 s theory is . . . only that for a 
definite reaction tho heat of activation is smaller for 
a hydrogen atom bound more loosely and greater for 
a hydrogen atom bound more strongly. It cannot be 
denied that for all simple substitution reactions which 
have been investigated quantitatively up to the present 
time, this assumption—taking the charge density cal¬ 
culated by Hiickel—loads to results which are in 
agreement with observation.” 

We may point out that the apparent agreement is 
real only if Huckel’s additional assumption relating 
to the direct connexion between the strength of the 
bond in C-H and the Coulombic attractive force on 
the nucleus of the H-atorn can bo justified. Even if 
it could be justified, it has not been shown that the 
few data quoted by Hiickel are inconsistent with the 
theory of aromatic substitution which we support. 
In contrast to this state of things, there is a vast body 
of data which fit in most satisfactorily with our own 
ideas but not with Hiickers, and no better illustration 
of this statement is needed than the statement made 
by Dr. E. and Prof. W. Hiickel that “ We cannot 
see what connexion there is between the dissocia¬ 
tion of acids and bases and substitution reactions in 
benzene”. 

That there is, nevertheless, a very close connexion 
between these phenomena has, we believe, been widely 
recognised, in English-speaking countries perhaps 
more particularly, since the publication of the classical 
paper 6 of Flurscheim on the subject, and although 
organic chemical theory has undergone revolutionary 
ohanges during the interval and many of the examples, 
such as aliphatic acids, quoted by Flurscheim are now 
considered inappropriate, the paper embodied a dis¬ 
covery of first-rate importance, which is only em¬ 
phasised by addition of new examples that are 
even more convincing than those given by the dis¬ 
coverer. 

We would direct attention first to the mono-sub¬ 
stituted phenols. Adequate data for use in the 
above connexion are available only in three cases : 
(a) the oresols (methylphenols), (6) the dihydroxy- 
benzenes (hydroxyphenols), and (c) the nitrophenols. 
Of the three oresols, the meta-derivative is the most 
acidic. 4 Of the hydroxyphenols, the meta-derivative 
has a higher ionisation constant than the ortho- 
derivative, 6 and partition measurements made in the 
laboratories of the University of Manchester prove 
that the meta-derivative is also a more powerful acid 
than the para-derivative. Of the three nitro-phenols, 
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on the other hand," the meta-derivative is much 
the weakest acid. 6 ^TheHe cases represent typical 
alternate effects as this expression is now' most 
widely used, no reversals in sign being required or 
implied. 

The significance of the data relating to the acidities 
of isomeric substituted phenols can best bo appreci¬ 
ated by reference to a well-known generalisation 
illustrated by the following quotation from Cl. N. 
Lewis : 7 ft If we consider corresponding hydroxides of 
nitrogen, phosphorus, arsenic, antimony, and bis¬ 
muth, wo sec the effect of the diminishing pull of 
electrons by the central atom as wo proceed from 
nitrogen to bismuth. The hydroxides become pro¬ 
gressively weaker acids and stronger bases.” 

The application of this generalisation to the arrange¬ 
ment C - OE in isomeric phenols leads to the con¬ 
clusion that, other things being equal, the acidity of 
the hydroxyl group will be most pronounced when 
the group is attached to that carbon atom in tho 
neighbourhood of which the electrons are most under 
the control of tho central system either of the carbon 
atom or of the aromatic ring as a whole—in other 
words, at tho carbon atom where tho negative charge 
density is least or the positive charge density is 
greatest. In the three trios of substituted phenols 
above mentioned, the data, combined with Lewis’s 
generalisation, show that the distribution of tho charge 
densities in E. Hiickel’s two pictures (loc. cit., p. 302) 
must be incorrect. 

Relationships between isomeric substituted benzoic 
acids are more complicated. Nevertheless, as was 
pointed out by Flurscheim, the ionisation constant 
of the meta-substituted acid is greater than that of 
the para-substituted acid when the* substituent is of 
the ‘ o-p-directive' type, while the converse is true 
when the substituent is of the ‘ meta-directive ’ type. 
This generalisation holds good for the eh loro- and 
nitro-benzoic acids 8 cited by Dr. E. and J?rof. W. 
Hiickel in evidence against our views, and is quite 
independent of whether the acids are weaker or 
stronger than benzoic acid, a question which depends 
mainly on the magnitude and orientation of the dipole 
moment associated with tho introduction of tho sub¬ 
stituent into the aromatic system. 

Our idoa that attachment of the substituting agent 
to aromatic carbon precedes elimination of proton 
and is not simultaneous with tho latter process is 
admittedly not proved, hut it has served as a useful 
working hypothesis which has helped to correlate 
known data and to foresee others. Our fundamental 
thesis is that substituting agents of the electron¬ 
seeking type, such as halogens, sulphuric acid and 
sulphuric anhydride, nitric (or nitrous) acid, enter 
most readily into reaction with those carbon atoms of 
the aromatic ring at which there is an electronic 
excess, whilst agents such as alkalis, aminos, metallic? 
cyanides and sulphites, which act normally through 
their anions or by using their own electrons to form 
now covalencies, enter into reaction only with aro¬ 
matic carbon atoms at which there is a decided elec¬ 
tronic? deficiency. 

A. Lap worth. 

University of Manchester. 

R. Robinson. 

.University of Oxford. 

July 25. 


» NATURE, 129, 987 ; June 26, 1032. 

• /Wd., 129, 278 : 1982. 

" Trone. Chttn. Soc., 06, 718 : 1900. 

• Boyd, Uni., 107, 1538; lOlft. _ 

• Boeeeken And van RoMem. Rm. trav. Chun., 30, 392 ; 1911, 

• 41 International Critic*! Tabita " 6. 272 ; 1929. 

» 41 Valence and the Structure of Atoms and Molecule*/^ 
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E muls lft catufn 

In 1925, Seifriz 1 made tj/nunibt*r of interesting 
observations on the emul sift hit ion of hydrocarbon oils 
with water, using casein as emulsifier. Ho showed, for 
example, that oils ranging in density from 0-504 to 
0-820 gave stable emulsions of the oil-in-water type ; 
those of density 0-857 to 0-895 gave stable emulsions 
of the water-in-oil type ; while oils intermediate in 
density gave emulsions which separated immediately. 
So far as we are awn re, no adequate explanation of 
these results has been offered, but a simple explanation 
is possible pn the basis of recent developments in the 
study of the liquid state. 2 The hypothesis to be ad¬ 
vanced has important consequences for the theory of 
emulsification and detergent action. 

Liquids are no longer to be regarded as structureless, 
and in the case of aliphatic compounds, the tendency 
to incipient crystallisation increases with the length 
of the carbon cl min. The resistance to dispersion of 
liquids composed of long-chain molecules must there¬ 
fore increase with the chain length, that is, in the case 
of the paraffins, with the density of the oil. Hence 
the inversion of emulsion type observed by Seifriz is 
due simply to the increased resistance to dispersion 
of paraffins of high molecular weight, caused by in¬ 
cipient crystallisation. 

When oils and related compounds are spread as a 
thin film on a solid surface, the tendency to incipient 
crystallisation manifests itself in the form of adhesion 
to the surface. In this case, removal of oil by means 
of soap solution is conditioned by the magnitude of 
adhesion and interfacial tension, as shown by the 
following experiments. 

A mineral oil was subjected to repeated fractional 
distillation to obtain nine fractions of increasing boil¬ 
ing point. Each fraction was then used to oil a wool 
fabric, which was afterwards scoured with soap and 
soda solution, using a standard mechanical technique. 
The amount of oil remaining in the fabric was found 


Percentage 
by weight of 
Oleyl Alcohol 

In mixture. 

Oil-wafer 
interfacial 
Tension 
(dynes/em.). 

Residual Oil 
(per cent on 
weight of wool). 

0-0 

47-9 

2-50 

2 5 

20-9 

1*81 

5-0 

19-1 

0-61 

6-0 

18-9 

0-58 

10-0 

20-2 

0-57 

15-0 

19-6 

0-83 

200 

MM 

1-14 

! 40-0 


2-20 

55-0 

lfi -1 

2-88 

: 70-0 

15 5 

3-25 

H 6-0 

14-7 

3-36 

! loo-o 

14-4 

2-66 


to increase with the boiling point of the fraction, 
according to a law which indicates that the difficulty 
Of removing oil increases in proportion to the length 
of the molecule. 

Although the preceding results serve to indicate the 
importance of the adhesion factor, the difficulty of 
removing mineral oil from a solid surface such as wool 
is duo mainly to high interfacial tension. Oloyl alcohol 
on the other hand, possesses a low interfacial tension, 
but is even mom difficult to remove than mineral oil. 
This result must be referred to adhesion of a very high 
order, due to the polar character of the molecule 
and its high molecular weight.* Mixtures of mineral 
'''' and oleyl alcohol arc as a rule more easily 
, than either oil alone. This important result 

discriminate between the two factors of 
* ^twrfaoial tension, and is illustrated 


by the data of the accompanying table, obtained bv 
oiling a wool fabric with 5 per cent by weight of each 
mixture, the fabric being then scoured as before, and 
the residual oil estimated by ether extraction. 

As might be expected from the preceding results, 
both mineral oil and oleyl alcohol wore found to be 
difficult to emulsify with soap solution, but the mix¬ 
ture of mineral oil and 6 per cent oleyl alcohol, for 
example, gave an extremely stable emulsion under 
similar conditions. 

In conclusion, it iH evident that the formation of 
emulsions, especially in the cose of oils and related 
compounds or high molecular weight, is not determined 
simply by the magnitude of the interfacial tension and 
the formation of a stable adsorbod film at the interface. 
The cybotactic condition of the liquid to be dispersed 
is of equal importance in ordinary emulsification ; 
while, in scouring processes, related adhesion pheno¬ 
mena acquire exceptional significance. 

J. B. SrKAKMAN. 

N. H. Chamberlain. 

Textile Chemistry Laboratory, 

The University, Leeds, 

July 14. 

1 Seifriz, ./. Uky*. CJwm., 29 , 587 ; 3 925. 

1 Stewart, Rri'iev'K of Modern Thy/tU's, 2 , 116 ; 1930 . 

* Hardy, PhlL Trans., A, 230, 1 ; 1931. 


Inhibition of Enzymes by Carcinogenic Compounds 


Experiments carried out in this laboratory 1 have 
shown that 1:2:5; 6-dibenzanthracene and 5:6- 
cyc/o-penteno-1 : 2-benzanthracene are the most car¬ 
cinogenic of pure compounds yet described. The 
action of these compounds and of certain non- 
cttroinogenic hydrocarbons on the oxidising enzymes 
of yeast and muscle has been studied. The carcino¬ 
genic and otiler hydrocarbons dissolved in benzene or 
toluene were shaken up with enzyme preparations, 
anil the effect on the activity of the enzyme measured. 
In no case was indophenol oxidase of yeast or muscle 
affected by any such treatment. 

Tlie oxidation of lactate by lactic dehydrogenase of 
yeast or muscle was, however, inhibited by a dilute 
solution of the hydrocarbon in benzene or toluene which 
had been exposed to air and light. Exposure to air 
in the dark, or to light out of contact with air, was 
ineffective. Solutions activated by exposure to ultra¬ 
violet light became coloured yellow or brown and non- 
fluorescent. The amount of inhibition produced in 
this way on a yeast lactic dehydrogenase by several 
hydrocarbons treated in a comparable manner was as 
follows : 


Toluene control 

<i) Anthracene .... 

! 2) 1: 2-Benzanthracene 

3) Chrysene .... 

4 ) 5 : ti-cycfo-Penteno-1 : 2-benz- 
anthrncene .... 

5) 3:2:5: S-Dibenzanthracene 

6) Polycyclic hydrocarbon from 
coal tar . 


Percentage 
Inhibition 
of Enzyme. 

0 

30 Non-carcinogen lc. 

28 

26 

5ft Carcinogenic. 

62 „ 

74 More carcinogenic 

than (4) and (ft). 


In each case, 0-005 mgm. of the hydrocarbon was 
added to 1 c.c. of enzyme solution, which reduced 1 c.c. 
of 1/5000 methylene blue in the presence of lactate 
in 10 minutes at 40 p . The maximum concentration 
of hydrocarbon is thus 1 part in 400,000. 

The inhibitory action is greatest in the case of the 
carcinogenic compounds. The inhibition in the case 
of anthracene is not due to the presence of dianthra- 
cene, as this compound is quite inactive. 1 : 2 : 5 : 6- 
Di benzanthracene was recovered unchanged after treat¬ 
ment which converts anthracene into di anthracene. 
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The inhibitory factor was slightly soluble in water 
and more soluble in alkali, as was the colouring matter 
produced by exposure to light. 

The chemical nature of the inhibiting factor is under 
investigation. It is possible that it is an o-hydro- 
quinone; it does not appear to be an oxidation 
product in which rneso-carbon atoms are involved. 
Comparison with reduced (3-naphthoquinone and a 
reduced 1:2:5: 6-dibenz-3 : 4-anthraqumone 2 showed 
the activity to be similar to that developed by the 
compounds named in the table above. The active 
compound derived from 1:2:5: 6-dihonzanthraceue 
is therefore possibly 

/\ 






OH 

x OH 


() 0 

Kucha compound would have the structure— C -C — 

which is similar to one of the groupings considered by 
Quastel ami Wooldridge 3 to bo necessary for the 
inhibition of luetic dehydrogenase. Full details of 
these experiments will be publisher! shortly. 

E. liOYLAND. 


Research Institute, 

Tho Cancer Hospital (Free). London, 
July 28. 


1 The Production of Cancer Pure /Xydrottirbonn, (Pt. 1) by d. W. 
Cook, X. Hictfor, E. ly. Keimnwny, and w, V, Maytword. (Pt. 2) by 
J. \V. Cook, ]*roc. Itoi/. Sue., h (in the press). 

1 ,1. W. Cook. Cnpuhlmhcd results. 

» Biochtm. 28, 089 ; 192N. 


Isolation of Chemically Unstable Substances 
from Animal Tissues 

In the course of a study of some chemically un¬ 
stable constituents of muscle tissue, we have made 
successful use of tho following method for obtaining 
protein-free extracts of muscle. It has tho merit of 
yielding, without departure from neutrality, a protein- 
free solution of tho water-soluble constituents of 
muscle in a concentrated form. We have been unable 
to find a description of this technique in tho literature, 
but should be grateful for information as to earlier 
examples of its use. 

The method is based upon the facta that at 32° C. 
the solubility of sodium sulphate in water is at its 
maximum—50 gm. of the anhydrous salt to 100 gm. 
of water—and that if such a solution is cooled to 
0° C., 96 per cent of the salt crystallises out as the 
decahydrate. 

If muscle tissue, which contains water to the extent 
of 80 per cent of itH weight, is minced with 40 per cent 
of its weight of anhydrous sodium sulphate, about 
three-quarters of the water of the muscle can be 
expresstHl without difficulty in the form of a saturated 
solution of sodium sulphate at 32° C. The solution 
contains no protein. The mother liquor poured awnv 
from this solution after chilling would be expected, 
on the basis of the figures given above, to contain the 
water-soluble constituents of the muscle in a con¬ 
centration about three times greater than in the 
muscle. The following table, taken from a typical 
experiment, shows that this is the case. 

The yield, unless special precautions are taken, is not 
very good—50-60 per cent—but in view of the ease 
aria rapidity of the process and the high concentration 
of the extract, this is, for most purposes, not a serious 
drawback. 

We have applied this technique so far only to the 
isolation of creatine, which can be precipitated im- 
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mediately from tho extract by addition of acetone, 
and of carnosine and anserine, which can be prepared 
from the extract by the use of copper carbonate, 



1 

Concentra¬ 
tion in 
Muscle. 
Mgm. per 
100 Kin. 

Concentra¬ 
tion in 
Na ( SO t 
Extract. 
Mtrm. per 

J 00 Ktn. 

Concentra¬ 
tion ratio. 

i 

! Carnosine 

35 

112 


(by Pauli reaction) 
Non-protein nitrogen 

247 

690 

■>-H f’i 

Lactate 

250 

1 700 

2-K | 

Total phosphorus . 

118 

303 

..... .. - J 


acetone, and ammonia. The yield of crystalline copper 
carnosine or copper anserine compares favourably 
with the yields recorded by investigators using more 
elaborate methods. We have obtained in this way 
anserine from the muscles of sheep, goat, and rabbit, 
and carnosine from ox and frog muscle. 

M. G. Egut.rton. 

P. Eouleton. 

Physiology Department, 

University, Edinburgh, 

July 20. 


Observations on Filmed and Filtered Vowels 

Some specimens of film curves of Gorman vowels 
obtained by tho Vienna method of recording (wire 
in magnetic field slantways across a slit ] ) are repro¬ 
duced in Fig. 1. Inspection of the curves reveals the 
following facts : (1) A vowel is made up of a series 
of adjacent vibration profiles ; (2) the profiles differ 
progressively in length, amplitude, and form ; (3) each 







Fta. 1. -Klim curves of voweU. 

profile begins strong and becomes steadily weaker : 
(4) within each profile various characteristics, for ex¬ 
ample, maxima, are repeated; (5) different vowels show 
systematic differences of profile. IVteasurcments reveal 
the following additional facte : (6) the frequencies 
ol the inner repetitions change within each profile ; 
(7) the rate of weakening changes within each profile. 

These facts lead to the following conclusions ; (1) 
The vibration profile is initiated by a sharp impulse 
that does not appear in the curve of tho profile ; (2) 
the profile consists of a more or less rapidly fadi 
free vibration of complicated form. 

The numerous systems of inner repetitioaig 
that the free vibration constituting 
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be considered as the sum of a seri^* of component free 
vibrations, Let us mako this supposition and indicate 
the radian frequencies of the Qfonponmt vibrations by 
ci t , <o 4 , w 3l . , . . Analyses of/YJie profiles show that all 
the frequencies from 0 to oo are present to a greater or 
less degree. The profile is therefore not a sum of a few 
discrete free vibrations ris ordinarily supposed, but an 
integration of an infinite number of such vibrations 
differing infinitely little from one anothor. The pro¬ 
file is therefore not a sum of discrete frequencies, but 
an integration over din bet-ween 0 and ac . Each free 
vibration has a decremerital index p. The analyses 
show that the decremental indices are infinitely vari¬ 
able, and that, not one or a few but an infinite numbor 
of decremental factors aro present between 0 and cc . 
The decrement for each of the innor frequencies is 
therefore an integration over dp between the limits 
0 and . The amplitude of each inner vibration 
determines the amount of its contribution to the pro¬ 
file. The amount of the particular amplitude for a 
given frequency depends on the forces that control 
the formation of the profile. For a given profile it 
is determined by an integration over the particular 
frequency with the form of the profile/(t') as amplitude 
within the limits a, £i of the profile. 

A complete expression for a vowel profile requires 
the formula : 

i f 00 r p 

y-ffO-jtJ dc*>/ dp] /(O e ~ wP</ cos o>(t'-t)dt\ (1) 

Tho change of the radian frequency and the factor of 
decrement as established by the measurements re¬ 
ported above require tho additional equations : 

<*> =», Mt') and p =f v (t'). . . . (2) 

The process that is expressed by formulae (1) and 
(2) is a continuous affair that cannot be represented 
by any sum of discrete factors except as an approxima¬ 
tion. A vowel profile is thorefore unanalysable into a 
limited number of variables. 

Equations (1) and (2) represent exactly what occurs 
in the vocal cavity. This does not consist of a set 
of cavities connected by orifices but of one cavity of 
complicated form that cannot be analysed into 
separate cavities. A sharp blow arouses a vibration 
that has every possible frequency between the limits 
of 0 and oo. Just how strong each one of the in¬ 
finitely numerous frequencies is depends on the shape 
of the cavity. The factor of decrement depends not 
so much on the inner work of the vibration as upon 
the softness and moisture of the walls of the vocal 
cavity. These may have any values. The shape of 
the vocal cavity is never constant for even the 
briefest instant; it is constantly and continuously 
changing according to the muscular movements that 
regulate it. These in turn aTo under the control of 
the various nervous and psychic centres that act in 
response not only to the speech impulse but also to 
the constant regulation by the entire nervous system 
and intellectual and emotional forces. This continual 
change results in the changes of inner frequency and 
decrement expressed by the equations in (2). 

The essential characteristic of a vowel profile is its 
form* This view has recently received striking con¬ 
firmation. At a recent demonstration by the British 
Poet Office the attendant was good enough to carry out 
the following experiment. With a gramophone record 
of speech in connexion with a loud speaker various 
regions of frequency were filtered out as follows : 
(1) all frequencies above 1350; (2) all frequencies 
below 750 ; (3) all frequencies above 1350 and below 
^750 ; (4) all frequencies between- 750 arid 1350. The 
jj^al character of the speech changed with every 
' M than but the specific characters of the vowels 
t fUftcVi^ged. This leads to the rather startling 

' vWorCaciv \3Q^ 


conclusion that' the character of a sound as a vowel does 
not depend on. the presence of any special frequencies. 
The differences among the vowels therefore do not 
depend on the presence or absence of any particular 
tones or regions of tone. Any region of frequency 
assigned to any particular vowel can bo filtered out with 
no change in the vowel except in regard to its musical 
character. Moreover, a small region of frequency 
anywhere is sufficient to give the vowel character. 
Tlie conclusion cannot be avoided that the vowel 
character depends on the general shape of the vibra¬ 
tion profile and that any frequencies of any kind may 
be present provided they give the same general form 
of profile. This would explain the otherwise unex¬ 
plainable fact that a magpie with extremely small 
vocal organs of a kind different from human ones can 
imitate a mail's voice so successfully. 

Tlie conclusion is inevitable that a vowel profile is 
a course of air vibration, muscular movement, nerve 
currents, and inner (psychic) activity. Any repre¬ 
sentation by a Fourier analysis, a physical analysis 
or synthesis, or otherwise into a limited numbor of 
variables can be only an approximation. A vowel 
profile, like a face profile, is recognised by its form; 
the one is a form in time, the other a form in space. 
Neither is recognised as a series of numbers. In both 
cases the form may be enlarged or diminished—the 
one in time (pitch), the other in space)—without loss 
of recognition provided there is no distortion. 

E. W. Scripture, 

University of Vienna. 

1 See Z. Experimental-Phonctik^ vol. 1, p. 96. 


Diffraction of Gas Atoms 

The development of molecular ray technique makes 
possible investigations of the scattering of one beam 
of gas atoms by another. It is therefore of con¬ 
siderable interest to examine the conditions under 
which effects characteristic of the wave nature of the 
atoms would be observed. The angular distribution 
of the scattered atoms may exhibit maxima and 
minima, due either to the usual diffraction pheno¬ 
menon or to the identity of the colliding particles if 
the atomic beams are composed of similar atoms. 

We have therefore investigated theoretically the 
elastic collisions of two helium atoms with kinetic 
energy of relative motion (taken as kT) corresponding 
to temperatures of 20° C. and - 185° C. respectively. 
For this purpose we have used an interaction energy 
given by Slater and Kirkwood, 1 and the theory of 
collisions due to Faxen and Holtsmark,* in which the 
scattered amplitude is given in relative oo-ordinates 
by the series 

/( Q ) = ^ (2n + l)(e*tt» - l)P„(oo8 6), 

the phases §„ depending on the interaction energy and 
the energy of impact. X is the associated wave-length. 

For gas atoms a large number of terms of this series 
is required, and the evaluation of the phases by 
numerical integration of differential equations be¬ 
comes very tedious. We have therefore used an 
approximate method of solution due to Jeffreys * for 
small values of n p and Bom’s approximation 4 for 
large values of n, intermediate values being given by 
interpolation. This method was tested by applying 
it to the calculation of the angular distribution of 
elastic scattering of 54 volt and 122 volt electrons in 
mercury vapour, good agreement being obtained with 
the experimental results of Amot.‘ Since the com¬ 
pletion of these calculations there has appeared a note 
by Henneberg, 6 who hes obtained good, agreement 
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with the experimental results for 135, 480, and 812 
volt electrons by using a similar method. 

In a co-ordinate system in which one atom is 
initially at rest, the number of atoms scattered be¬ 
tween the angles © and © + d© will be of the form 
I(@) sin 2©qT0. The function /(©) obtained for 
the helium atom collisions is illustrated in Fig. 1, 
showing the existence of marked diffraction effects. 



Allowance has been made for the identity of the 
helium atoms. 7 The collision diameter is very nearly 
the same for both relative velocities, being 2*4 A. 

Unfortunately, direct experimental verification of 
those curves is difficult, owing to the necessity of 
obtaining monochromatic molecular beams. How¬ 
ever, the effect should be apparent in the viscosity 
and other transport phenomena in helium. It is hoped 
to investigate this later. H. S. W. Massey. 

C. B, O. Mohr. 

Trinity College, Cambridge, 

July 25. 


' Phy*. net?., 87 , 682 ; 1931. 

• 807; 1927. 

9 Proc, Lend. Moth. Soc. (2). S3, 428 : 1024. 

4 Vide Mott, Proc. Cam. Hit. Soc., 25, 304 ; 1028. 

* Araofc, Proc. Roy. Soc., A, 180 , 655 ; J931. 

4 Natunvits., 80 , 561 ; 1032 . 

» Mott, Ptoc, Hoy. Soc. f A, 126, 259 ; 1930. 


The Velocity of Light 

In articles in Nature and elsewhere, M. E. J. 
Ghettry de Bray has proposed and defended the sug- 

? ;estton that the velocity of light may be a decreasing 
unction of time, varying at present by about 4 km. 
a second a year. He bases this idea on an examination 
of the published results of measurements by a number 
of experimenters over a period of several decades, and 
concludes that all the results are in good agreement 
with hi# hypothesis. 

I have obtained experimental proof that no such 
variability of velocity exists ; the work was an offshoot 
Of ^investigation carried out at the California Insti¬ 
tute^ Technology to test whether time conforms to 
Ihe ^e^i^tnents of the theory of relativity. An inter- 
fariM^ art 0 ngament was employed in which the re¬ 


tardation of the interfering beams was 318 rnm. or 
582,000 wave-lengths of the mercury line used as tho 
source. It proved feasible and easy to measure shifts 
in the interference pattern with a probablo error of a 
thousandth of a fringe. This accuracy was attained 
by photographing the interference rings and comparing 
each photograph directly with a nearly identical one 
used as standard of reference for the whole series. 
The interference apparatus was built almost entirely 
of fused quartz and kept in a vacuum at an accurately 
controlled temperature, while the source, which was 
an electrodeless high-frequency discharge in unsatur¬ 
ated mercury’ vapour, was so contrived as to be free 
frornspurious frequency shifts such as might result from 
Doppler effects, pressure variations, and so forth. The 
apparatus and procedure are described in detail in a 
paper entitled '* Experimental Establishment of the 
Relativity of Time ”, by myself and E. M. Thorndike, 
to appear in the Physical Review. 

The number of waves retardation in any interference 
arrangement is 

vA# 

c 

where v is the frequency and c is the velocity of light, 
while A a is the path-difference. If v and A s are 

j supposed constant while c is a function of time, the 
j rate of variation of n is thus 

dn _ vAtf dc 
' dt ~ ' T 2 ' dt' 


! A*^3I8 cm., c -3 10 10 , v=6xl()» and according 

de 

[ to de Bray’s hypothesis ^ = - 4 km. per soc. per year 
I ^ - 1100 cm. per see. per day. Hence we should find 

^ — 0 023 fringe per day. 


Three series of data were taken over periods varying 
from 8 days to a month, and the computed daily rates 
of change, expressed in thousandths of a fringe a day, 
art 4 0-050 ± 0-020, 0-007-t 0*013, and - 0 015 j. 0 021. 
Their mean is 0-014 1 0*011. This value stands in 
the ratio 0 x 1<F 4 to the amount required by the 
hypothesis of variable velocity, and of courses definitely 
disposes of the possibility of it, unless the frequency 
itself is supposed to vary correspondingly. 

Roy J. Kennedy, 

University of Washington, 

Seattle, July 5. 


Metabolic Rate and Habitat 

While innumerable adaptations in structure and 
habits of animals have been described, we have as yet 
little knowledge of the physiological causes and effects 
of distribution and habitat. 

As regards metabolism, it is known that trout and 
mackerel, fishes confined to well-oxygenated waters, 
have haemoglobins with a relatively small affinity for 
oxygen. 1 - • Their blood cedes its oxygen readily to 
the tissues, permitting of an active life, but in water 
deficient in oxygen these fishes suffer. Carp,.on the 
contrary, lead a sluggish life. Their haemoglobin parts 
reluctantly with its oxygen, but it can oapture tho 
gas from pooriy aerated waters and so enable the fish 
to survive. Trout, in effect, consume more oxygen 
than carp,*' 4 The squid and the king crab offer 
a like contrast of blood with hremocyanins . 6 Again, 
the oxygen affinity of respiratory pigments varies 
with temperature, and this circumstance may limit 
poikilothermal animals to different latitudes . 0 ^ 

Some marine invertebrates can live in brampi 
water, and it has been shown that these 
gume more oxygen in the fresher watjgj^fedfi#^ 
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sea. 7 - 8> * This suggests that from water animals rnay 
necessarily have a higher rnpfabolic rate than their 
marine relatives. Data, however, are lacking on this 
score. We have thereto re/Compared the oxygen con¬ 
sumption of marine anyt freshwater amphipods and 
isopods. To obtain significant data, nearly related 
anaesthetised animals'of the same size and sex were 
used* We have found that the metabolic rate of the 
freshwater sj>©cies Gammartis pulex is 1J times that 
of the marine G. Incuata and G. mar inti# ; and the 
metabolic rate of the freshwater Asellus aquatirus is 
3 times that of the marine Idotea neglecta . 

There is an equal absence of physiological data 
concerning freshwater animals limited in their distri¬ 
bution tA swift streams and to still waters. Comparing 
the oxygen consumption of the larva of the mayfly 
Bcetis rhodani , an animal living in rapid streams, with 
that of its pond relative Chlieon aipterurn , we find 
that the former lias a value 3-4 times the latter. More¬ 
over, the rates of their heart beats are as 3 : 1. Again, 
the metabolic rate of the caddis worm Hydropsyche 
ap., from rapid streams, is 1^ times that of Molanna 
up., from ponds. Finally, an unexpected difference 
in oxygen consumption was found between members 
of one and the same species from two such habitats. 
The ratio of the metabolic rate of Asellus aquaticus 
from a swift stream to that of members of this species 
from slow water is as 3:2. It is hoped that breeding 
experiments will decide whether the last-mentioned 
difference is inherited or not. 

H. Munro Fox. 

B. U. Simmonds. 

Zoological Department, 

University of Birmingham, 

July 16. 

1 Krogh and Lelich, J. BhysioL. 68, 288 : 1UIW. 

■ Root, Mol. Ball.. 81, 427 ; 1031. 

■ Gardner and Lo&tham, Biochem. J.. 8, 374 ; 1914. 

4 Gardner, King and Powers, Uinchem. J., 16, 523 ; 1022. 

• Hedfleld, Coolldge and Hurd. Biol. C7wro., 69, 475 ; 1020. 

• Fox, Nature, ISO, 92, July Hi, 1032. 

’ Sehlleper, Biot. Her., 6, 300 ; 1930. 

' IfcmUc, J. EJrp. Biol., B. 211 ; 1031. 

• Rutty and Fontaine, C.H. Roc. Biol., 104, 460. 


Nitrogen Requirements of the Lactic Acid Bacteria 

In view of the importance attached by Orla-Jensen 
to the nitrogen source employed in the study of the 
lactic acid bacteria—an importance emphasised by 
the results of our own studies—we have investigated 
the nitrogen distribution in some thirty-seven sources 
of nitrogen, and have determined the influence of 
these sources on the production of acid from glucose, 
inunnoHe, and lactose by five strains of lactic acid 
streptococci after fourteen days’ incubation at 23° C. 
For the nitrogen distribution "determinations we used 
the method of Wasteneys and Borsook. In the sub¬ 
sequent preparation of the sugar broths for the 
fermentation work and in the recording of the results 
we proceeded after the manner of Orla-Jensen. Cer¬ 
tain of the nitrogen sources investigated are avail¬ 
able commercially; many, principally peptic, digests 
of casein and some tryptic digests of "casein, are such 
as may readily be prepared by laboratory workers. 

Each of the streptococcus strains studied produces 
an amount of acid comparable with that produced by 
certain strains of Sc . cremaris when a peptic digest 
of casein, 1 per cent total nitrogen content, is used 
as the nitrogen -source ; the broth thus prepared 
containing 57*69, 20*36, and 17-39 per cent of pro¬ 
teose N, peptone N and sub-peptone N respectively, 
B the total N, content be 4-6 per cent, the total 
'^hl© acidity is not more ih each case than from 
*o one-third the amount already cited. A 
^ digest containing 1 per cent total nitre- 
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gen proves to be quite unsuitable as a nitrogen source 
for each 6f the organisms under study. When the 
total nitrogen content is 0*5 per cent, however, two 
strains are still feeble in the production of acid, but 
three strains produce from 0*0 to 8-6 grams acid 
(calculated as lactic acid) per mille. The tryptic 
casein digest broth contains 0*0, 27*68, and 69-82 
per cent proteose N, peptone N, and sub-peptone 
N respectively. A commercial ‘ hydrolysed casein * 
broth prepared to contain 1 per cent total N shows 
an analysis of 35-84 per cent proteose N, 27*26 per 
cent peptone N, and 32 08 per cent of sub-peptone N. 
As a source of nitrogen this broth is very suitable for 
each of the live organisms, and particularly suitable 
for the three strains that, as described above, respond 
to a tryptic casein digest. Our results indicate that 
in fermentation studies on the lactic acid streptococci 
both the 1 kind ’ and the 1 amount ’ of nitrogen em¬ 
ploy txl are critical. 

This study is one of a series on cheese-ripening pro¬ 
vided for by a research fund established jointly by 
the University of British Columbia and the Empire 
Marketing Board. A complete and detailed account 
of the work is in press awaiting the next issue of the 
Journal of Dairy Research, Cambridge. 

Blythe A. Eagles. 

Wilfrid Sadler. 

University of British Columbia, 

Vancouver, Canada, July 13. 


The So-called Marsupial Bone In a Micro- 
chiropteran 

The opipubic bone in Marsupialia is ft diagnostic 
feature of the group, but it has not hitherto been 
recorded in other Mammalia except, of course, in the 
Monotrernata. Recently I have collected Rhinopoma 


Ilium 


Ac et&buium 


Cschtu* 



Fig. 1.—Pelvic girdle of Rhinopoma microphyllum. 

On the left, Aide view, x 2 ; on the right, ventral aspect, x j. 

microphyllurn , a small bat, from Agra Fort near the 
famous Taj, during the last departmental annual 
excursion. This bat possesses an epipubic bone which 
looks exactly like that pf the kangaroo (Fig. 1), the 
whole skeletal system in Rhinopoma microphyllum is 
very peculiar and will be discussed elsewhere. 

Himadhi Kumar MoqkIsbjrx. 
University College of Scienoe and Technology, c 
35‘Ballygunge Circular Road* Calcutta, t 
J une 9. 
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Occurrence of the Cyclopold, Herrmannella 
rostrate Canu, In Card turn edufe 

Whilst examining Cardium cdule isolated in bowls 
Aiul obtained from Morecambe Bay, Lancashire, Prof. 
Orton found an abundance of copepods and gave them 
to me for examination. 

The eopepod proved to be Herrmannella roatmta 
Oanu, 1 one of the Liehomolgid# leading a semi- 
parasitic existence in the cockle. When the cockles 
were opened separately in finger-bowls in the labora¬ 
tory many of the copepods were clearly seen to leave 
their hosts ; they appeared to be distributed through¬ 
out the mantle cavity but showed a tendency to con¬ 
gregate round the siphons. Tow-nettings from gulleys 
on the cockle beds in Morecambe Bay revealed a 
number of Herrnumnelhi swimming actively in the 
sea-water amongst various Calanoids and other plank¬ 
tonic material. Males and females with and without 
egg sacs were seen both in the cockle and swimming 
freely. 

Canu records Herrmannella roatrata from the mantle 
cavities of Cardium edule L., Mnctra stultorum L., and 
Pertenopercularis L., from the French coast, but there 
does not appear to be any record of its being found in 
British waters. As it is so very abundant in Cardium 
from Morecambe Bay, it seems unlikely that it is of 
merely local occurrence, but possibly nas been mis¬ 
taken for Lichomolgus cigilia (Leydig), a species which 
it closely resembles and which has been recorded from 
Cardium from many localities and from Lancashire by 
Thompson. 8 Sars, Canu, and many other writers 8 
record L. agilis only from the Nudibranchiata. 

J. H. Fraser. 

Dept, of Oceanography, 

University of Liverpool, July 9. 

1 Canu, E., " L«s Copepods marlim (hi BoulommlH”, Bulletin 
Scientifique de fa France et dr. la Belgique, Tome xxlll., 1891. 

1 Thompson, 1. C. f " ltevlard Report on the ('opopodu of Liverpool 
Buy", Trans. Liverjmol Biological >Soc., vol, vll„ 1893. 

* ( -Riju, E., " Coplands da BoulounaiN ”, Trartnu- du J,a bora fair t> de 
Zualogie Maritime de yVimereux-Ambletevse, Tome vl„ Lille, 3892. 


Habits of the Toad, Ceratophrys 

A mishap which throws additional light on the 
voracious habits of the South American toad Oeru- 
tophrya deserves to be put on record. Four of those 
creatures were received here at the end of June and 
at the same time two small alligators. When they 
came, only one vivarium was ready for use, and for 
a week the toads and alligators shared accommodation 
in it. They appeared to ignore one another and to 
be perfectly content. The alligators spent much of 
the time basking on the top of a small wooden pent¬ 
house or immersed in the water trough : the toads 
dug themselves comfortable burrows and were soon 
effectively concealed. Both took the food that was 
offered to them, the toads showing an appetite for 
the common frog and the alligators for a diet of beef 
and worms. 

Meanwhile ft new vivarium was prepared. But 
when the day came to transfer the alligators to it, it 
was found that on© of them had completely vanished 
during the previous night. A thorough search re¬ 
vealed no trace of the missing animal, and the suspicion 
gtew that one of the toads was responsible for its dis¬ 
appearance. On the pampas they are reputed to steal 
chickens, and Gadow reports an instance of cannibalism 
even, On the part of one of a pair sent to him bv a 
friend (of. Cambridge Natural History—** Amphibia 
apd Reptiles ”, p. 217). The four toads in this case 
w$r0 subjected to a screening examination with 
and in one of them a large dark shadow dis¬ 
tinctly disclosed the presence of the missing alligator, 
length of the culigator was 11 in, over all (head 

Vet. ism ' 


2 in., body 3 in., tail 0 in.). Its maximum breadth 
was in. The corresponding dimensions of tin* toad 
are: length 0 in., maximum breadth 3£ in. 

It remains to be said that the toad is digesting its 
unusual meal with the utmost complacency. 

C. W. Parsons. 

Zoology Department, 

University of Glasgow. 


The Andean Eruption and Sunset and Sunrise 
Glows in South Africa 


The first. sunset glow due to volcanic dual from the 
Andean eruption was seen in Cape Town on April 21. 
The glow, which was of remarkable intensity, started 
about fifteen minutes after sunset and lasted fully an 
hour, the colour being a deep fiery red. There were 
many inquiries that evening at the Cape Times office 
and at the Central Fire Station whether a large fire 
was raging in the suburbs ; there were also numerous 
telephonic inquiries at the Royal Observatory as to 
the cause of the phenomenon. I therefore gave a 
statement to the Cape Times , which appeared in the 
following morning’s paper, attributing the pheno¬ 
menon to volcanic dust from tho Andean eruption, 
and anticipating that it would be followed by sunrise 
and sunset glows for several weeks. 

The glows have continued to be visible in Cape 
Town up to the present time, eight weeks since the 
appearance of the first glow, with varying but on the 
whole decreasing intensity. None, however, has been 
so striking as the sunset glow on the evening of April 
21 and the sunrise glow the following morning. 

I have collected some information as to the region 
over which the glows have been visible. It appears 
that they have been generally observed throughout 
the Union of South Africa and the Bechuanaland 
and Basutoland Protectorates. The effects appear to 
have been even more striking in the clear air qf the 
Karroo and the high veldt than here. At Mufeking, 
one month after the appearance of the first glow, a 
trustworthy observer stated that the glow was of a 
fire-rod colour stretching right across tho sky, even 
long after darkness. 

The speed of the easterly moving current of air 
which carried the volcanic dust across from South 
America would appear to be about twelve miles per 
hour. H. Spencer Jones 

(H.M. Astronomer). 

Royal Observatory, 

Cape of Good Hope, July 14. 


AurJgnacian Flint Implements from Raised- 
Beaches underlying the Brown Boulder Clay 

Recently, in conjunction with Mr. J. Reid Moir, 
I recorded my discovery within the Thames valley of 
a Middle Mousterian occupation-floor overlain by 
gravel and brickearth (70 ft. above O.D.) and post¬ 
dating the formation of the Coombe Rock. 1 

I have since been engaged in a series of excavations 
in the estuarine gravels at Kirmington (00 ft. above 
O.D.) and to the west of Barton-on-Humber, Lincoln¬ 
shire (50 ft. above O.D.). At both these sites the 
Brown Boulder Clay caps the estuarine gravel. 

Ih addition to derived artefacts belonging to earlier 
periods, these estuarine gravels contain implements 
of Aurignacian age likewise exhibiting a rolled con¬ 
dition. 

These specimens will be described before the Society 
of Antiquaries of London in November next, 

J. P. T. Bqrchel l,^ 

30 Southwick Street, 

Hyde Park, W.2. 

* HATPBE, 130, 95, July lfl, 1932. 
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Research Items 


Fossil Man of Asselar (Sahara).—A study of a fossil¬ 
ised human skeleton, discovered at Asselar, Cercle de 
Kidal, French Sudan, ii/1927, has been published by 
MM. Marcellin Boulecrfid Henri Vallois (Mem. 9, Arc/i. 
Inst. PaUontologie humaine). The palaeontological and 
geological data of the discovery, though the latter are 
to some extent a matter of inferonce, warrant an 
Upper Pleistocene dating (Europ. Age du Renne), and 
point with certainty to a period when the Sahara was 
well watered. No implements were found associated 
with the skeletal remains, but surface finds of upper 
paleeolithi#, mesolithic, and neolithic types, obviously 
later in dale, were made not far away. The skeletal 
remains were neither water-borne nor buried, and 
appear contemporary with the fauna, now extinct in 
the area, found in identical deposits nearby. The 
skull, including the face, is well preserver!. The 
principal parts of the skeleton which are missing are 
about two-thirds of the femora and tibine. It is prob¬ 
ably the skeleton of a male of at least forty and pos¬ 
sibly more than fifty years of age. The most striking 
characteristics are the dolichocephaly of the skull, the 
broad and dysharmonic face, plat-yrhiny, the size of 
the teeth, and primitive features in the jaw. The 
cephalic index is 70-9. The skull is high and the 
cranial capacity approximately 1520 c.c. There is 
distinct sub-nasal prognathism, though this character 
is not specially marked when the face is taken as a 
whole. When compared with other types of early and 
recent man in Africa, Asselar man is seen to resemble 
most closely types found in South Africa, especially 
the Hottentot and Bantu, more particularly in the 
features in which these can be regarded as unspecial¬ 
ised and primitive. It is suggested, therefore, that 
Asselar man and Grimaldi man are derivatives, 
perhaps to be associated with the Capsian industry, 
from an earlier less specialised type, which divided, 
one branch going north and evolving in the direction 
of Cro-Magnon man, while the other, going south, 
became the ancestral typo of the Bushmen and the 
less specialised Hottentot. 

The Royal Tombs, Monte Alban, Southern Mexico.— 
An interesting article by Mr. Herbert J. Spinden on 
the recent discovery of a treasure of gold in one of 
the tombs opened by Dr. Alfonso Caso on Monte 
Alban, Southern Mexico (Brooklyn Mus. Quart., vol. 
19, No. 2), stresses the cultural evidence of the finds 
as of more importance than their intrinsic value. 
For example, they bear out the derivation of metal, 
gold and copper, and the methods of working metal 
among the ancient inhabitants of Mexico from Colombia 
and Costa Rica. One of the interesting facts which 
emerge from the Monte Alban finds of gold ornaments 
is that the paddle-shaped feet-of-frog amulets from 
Costa Rica contribute to the shape of elaborate 
Mexican amulets dealing with very different subjects, 
such as a remarkable piece with dates on the flanged 
base, Mr, Spinden is unable to follow Dr. Caso in 
his attribution of these tombs to Mixtec temporarily 
in occupation of Monte Alban. He himself is of the 
opinion that they are Zapotec and that tho site is the 
ancient Zaachila, famed as the capital of the Zapotecs, 
and called Teozapotlan by the Mexicans, This opinion 
is based veiy largely on the character of the architec¬ 
ture of the tombs, which are regarded as comparable 
to others which have been excavated on Zapotecan 
“Vies at Xoxa and Cuilapa ; but the engraved human 
found in heaps in Hie treasure tomb are certainly 
" rjl to Mixtec work, and are probably connected 
" suits of the Jaguars and Eagles. As 
; t clear, Mr, Spinden thinks, that 
ramies fall Wore the lest pre- 


Spanish period, and after, rather than before, Toltec 
times. 

Damage by Deer and its Control.—In Scotland, 
damage to crops by deer is a desultory and not very 
extensive occurrence, but in California the last decade 
has seen the problem gradually gaining in economic 
importance, until the State departments concerned 
have been compelled to take up the matter of control. 
One line of investigation prosecuted by Gordon H. 
True promises good results where damage is extensive, 
that of determining the efficiency of repellants (Cali¬ 
fornia Fish and Game, p. 150, 1932). The repellants 
tested consisted of various chemical substances play¬ 
ing upon the senses of smell or taste, and physical 
devices intended to play upon the natural wariness of 
the deer. It may bo said at once that the latter, of 
the scarecrow or automatic flash gun type, soon lost 
any scaring effect they may have possessed at first. 
But the dusting or spraying of various chemical sub¬ 
stances produced good results. For example, the 
spraying of blood upon orchard trees afforded 50-100 
per cent protection. Other materials used were the 
proprietary 774, a mixture of whale-oil soap and liquor 
cresolis, naphthalene flakes, asafoetida, and each of 
these proved effective to some degree, although 
creosote and creosote dips met with little success. It 
was found, however, that the effectiveness of any 
repellant depended upon a number of conditions, such 
as temperature, raintall, intensity of door population, 
and the situation of crops to be protected with reference 
to wild country. So that a substance successful in 
one case may prove a failure in another. But the 
author is of opinion that where deer are causing 
extensive losses, the saving brought about by the use 
of repellants will more than counterbalance the cost. 

Hybrid between Wolf and Dingo.—From a corre¬ 
spondent we learn that pairing between a male Euro¬ 
pean wolf and a female Australian dingo in the 
Adelaide Zoological Garden resulted in a Litter of six 
hybrid pups, all female. The hybrids more resemble 
the dingo than the wolf, and one has been sent to 
Melbourne Zoological Gardens for further experiments 
in hybridisation. Although it is stated that the cross 
is a rare one, if indeed it is not unique, the fact that 
dingos breed freely with the domesticated dogs of th6 
settlers makes it not unlikely. 

Madras Medusa.—Mr. M. G. K. Menon, in a paper, 

“ The Hydromedusse of Madras M (Bull. Madras Gov . 
Mus., New Series — Nat. Hist. Sec., vol. 3, No, 2, 
1932), investigates the species from the surface layers 
of the shallow waters off Madras within three miles of 
the coast, the collections being made every other day, 
early in the morning, for a year. Out of 35 species 
obtained, belonging to 28 genera, 0 are new and there 
is one new genus. Most of the medusae recorded are 
littoral, and there is every reason to think they were 
generated on the coast. After a general dearth of . 
organisms in the sea in the late summer, roughly corre¬ 
sponding to the hottest time of year, an outburst of 
planktonic growth takes place and the hydromedusse 
begin to appear, steadily increasing until January, in 
which month the maximum is recorded. After March 
there is a steady decline in numbers and, with f 
exceptions, a scarcity of species. The presentcoUefc* 
tion adds considerably to our knowledge of themedUM 
of the Indo-Paciflc, and it is interesting to>flnd such 
typical Atlantic species represented as, for example* 
Amphinema dinema and (probably) Leuckafiiara 
tona. The author notices that in theoftnal r ^ JL — * 
some examples of Mymrm pqrva a i 
^afelmvek>rttheir<x>m^ 
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have developed On their ventral surfaces openings 
surrounded by minute Ups which are capable of 
functioning as accessory mouths. This is in agreement 
with Mesonema pensile, in which Browne observed that 
the canal system had taken on the function of the 
stomach, in this species the lower wall of the stomach 
being quite rudimentary. Browne has suggested that 
this may apply to other ^Equoridte and account for 
the large number of radial canals and excretory pores 
on the circular canal. 

Crystalline Style in Large Molluscs.—The crystalline 
style which occurs in all bivalves and in many 
herbivorous gastropods is usually a gelatinous rod 
continually being secreted in a style sac and pushed 
forward so that its free end is in the stomach, where 
it is dissolved and sets free a powerful amylase and 
an oxidase. Dr. 0. M. Yonge ( Proc . Maine. Soc 
20 , pt. 1, pp. 44, 45, March 1932) has examined 
the largest living bivalve, the giant clam, Tridacna 
dera8a f on the outer reef of the Great Barrier Reef of 
Australia, and found that the style was 34 cm. in length 
and 0*5 cm. in breadth. The style hod to be preserved 
in strong alcohol for two days before there was oppor¬ 
tunity to weigh it accurately, and its weight was no 
doubt substantially reduced by this dehydration ; its 
weight was then 3 gm. The length of the Tridacna 
from which it was obtained was 3 feet. At Bermuda, 
Dr. Yonge examined Strombus gigas, the largest of 
the herbivorous gastropods, which feeds on fine fila¬ 
mentous ulg®, and foimd that in specimens 11J in. 
and 10 in. long the respective styles were 22*25 cm. 
and 20 0 cm. Tong and 0*G cm. broad, and weighed 
2*8 gm. and 2*5 gm. 

A Braconid Parasite of the European Corn Borer. - 
Technical Bulletin No. 294 (May 1932) of the U.S. 
Department of Agriculture is entitled “ The Biology 
and Morphology of the Braconid Chelonus annulipes 
Weam., a Parasite of the European Com Borer ”, by 
Mr. Arlo M. Vance. The genus Chelonue includes a 
large number of species, many of which occur in 
Britain, but little detailed study of any of its members 
has been undertaken. The species in question para¬ 
sitises the European corn borer {Pyrausta nubualis) 
in Italy, and the present investigation has been made 
in connexion with its introduction into the United 
States, where the com borer is well known as an 
immigrant pest of first importance. Mr. Vance gives 
a very thorough account of the external and internal 
structure of the Chelonus larva. The most notable 
feature seems to be the absence of Malpighian tubes, 
usually present in hymenopterous parasites. Small 
outgrowths, or buds, originating from the hind in¬ 
testine, are considered to be rudiments of these organs. 
The process of excretion appears to be performed by 
special urate cells found in the fat body. The female 
Chelonus deposits an egg in that of the com borer, and 
the larva passes through three instars within the 
growing larva of the host. At its last stage the para¬ 
site larva leaves its host and, after devouring the re¬ 
maining tissues of the latter, spins a cocoon and 
pupates. At a constant temperature of 77° F. two days 
are required for the incubation of the parasite egg, about 
20 days are occupied in larval development, and 9J days 
are passed as a pupa. The period from egg to adult 
is estimated to require about forty days in the field, 

Sclarotial Diseases of Rice.— Messrs. Malcolm Park 
L/S. Bertus are working at the Koval Botanic 
Gardena, Peradeniya, Ceylon, upon the sclerotial dis- 
casesofrice (Ann* Bay. Bat, Gardens, 11, pt. 4,pp, 319- 
33$ and pp. 343-359; 1932). Rhizoctama ( G&rticium ) 
only gives trouble in the potato fields of 
" also causes a disease of rice in Ceylon, 
i of the malady are described in the first 
4dmm(rteristi^ of the fungus in pure ^ 


culture are noted. Practical aspects of control have 
been considered, but, owing to the longevity of wcle- 
rotia in soil, the ordinary methods of crop rotation are 
inadequate. Experiments are to be directed towards 
finding a specific soil treatment. The other disease 
investigated is caused by Sclerotium Oryzcr, and has 
boon studied with as much detail as the Rhizocton in 
malady. It is possible to grow varieties of rice which 
are resistant, but irrigation water should never be 
allowed to flow through a diseased field, since it might 
carry infection. The disease occurs in patches in the 
rice-growing areas, and the crop growing on the 
patches should be burned at harvest time. 

Gas without Oil.—The phenomenon of extensive 
accumulation of natural gas without associated pet¬ 
roleum is not by any means new, especially in certain 
parts of the United States and Canada. A somewhat 
unusual example is furnished by the Jackson Field, 
Mississippi, whore a daily open flow of gas totalling 
1,250,000,000 cubic feet from 42 wells has been esti¬ 
mated. The actual amount drawn from the field last 
year was about 13,000,000 cubic fee# a day, a com¬ 
paratively small proportion of available supplies. This 
gas has a high calorific value and contains a large 
percentage of methane—in one case 64*45 per cent) 
in another case 90*23 per cent; other constituents are 
ethane, carbon dioxide, and nitrogen, the latter in 
sufficient quantity to suggest a possibility of helium 
content, though tne report of this area by Mr. Watson 
H. Monroe ( U.S. Geol. Sur. t Bull. 831-A, 1931) makes 
no specific mention of this. 

Coal of the Northumberland Area.—The Depart¬ 
ment for Scientific and Industrial Research has issued 
Paper No. 22 of the Physical and Chemical Survey 
of National Coal Resources, dealing with the 1 Main 
Seam 1 of the Northumberland Area (London : 
H.M.S.O. Is. tfcf.). The report contains detailed 
analyses of samples taken from 16 points over the 
whole area, which is an important one, producing 
50,000,000 tons annually and largely for export . The 
coal is frequently of high quality, but varies in caking 
properties. The association of a high sulphur content 
where the caking properties are good has prevented 
the development of a Northumberland coking in¬ 
dustry. Tne coals are marketed primarily for home 
and Steam purposes. 

International Colorimetry.—The discussions which 
have been going on for some time in Great Britain and 
other countries as to the best method of measuring 
and specifying colour have for the present been 
settled by the decisions of the International Illumina¬ 
tion Congress which met in September last at Cam¬ 
bridge. A report and discussion of these decisions by 
Mr. T. Smith, who was chairman of the Committee 
on Colorimetry, and Mr. J. Guild appear in part 3 
of vol. 33 of the Transactions of the Optical Society. 
The trichromatic specification of colours is to be 
adopted as the standard one, but the three primary 
colours are to be Buoh that the amounts of each 
necessary to matoh a colour occurring in practice shall 
always be positive. This involves a departure from 
the system of primaries adopted previously by the 
National Physical Laboratory, the R, O f and B of 
which were the spectral lines 7000, 54*131, and 4358 re¬ 
spectively, and tne equations specifying R. 0 9 and B 
and the standard white light in terms of the inter¬ 
national primaries are given. The standard white is 
that transmitted from a gas-filled incandescent lamp 
operating at a colour temperature of 2848° absolute 
through two blue solutions of specified compositio 

Optical Diffraction by Sound Ware*, 
waves in liquids have a spe 
small to be comparable for 
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the wave-length of i; ght, and if the density changes 
are sufficiently la.ge, should be able to act as a grating. 
This effect, which was predicted by Brillouin, has now 
been observed by P. Debye and F. W. Sears ( Proc . 
U.S. Nat . Acad. Sci. f June 15) and made the basis of 
a fnethod for finding the speed of Bupersonio waves, 
the wave-length beiDg found by the optical experi¬ 
ment in terms of the wave-length of light, and the 
frequency by a radio wav,e-meter. The theory is not 
given in full, brfc leads to the ordinary diffraction 
Formulae, so fai* as the angular deviation of the light is 
concerned. The diffraction pattern in its higher 
orders provides a test of the constancy of the speed of 
the supersojiii* waves. By measuring the intensity of 
the diffracted beams when the light is passed through 
the liquid at different distances from the source of the 
waves their attenuation can be calculated, but so far 
has been found to be appreciable only for glycerine, 
which probably acts in this way from its high viscosity. 

Optical Absorption of Solutions of Sulphur.—An 
example of the value of a study of optical absorption 
spectra for obtaining information concerning the mole¬ 
cular condition of a dissolved substance is given by 


Prof, Campetti in a paper published in parts 6-10 of 
the Rend,iconti of the Reale Istituto Lombardo di 
Scienze e Letter© for 1032 (vol. 65). Results are given 
of determinations of the absorption limits for solutions 
of sulphur in m -xylene and carbon tetrachloride at 
temperatures ranging from 20° to 130°. The curves 
connecting the limits of absorption (ordinates) with 
the concentrations of sulphur in the two solutions at 
any one temperature intersect near the absorption axis. 
If, how*the initial ordinate is mode the same for 
both curves, the curve for the carbon tetrachloride 
solutions lies wholly above that for the m-xylen© 
solutions, so that a given weight of sulphur dissolved 
in the former solvent exerts a somewhat greater 
absorbing effect than when dissolved in m-xylene. 
Since the formation in solution of molecular groups of 
greater complexity than S fl is improbable, the obvious 
and almost necessary explanation of such behaviour 
is that sulphur and ra-xylene give rise to molecular 
associations with absorption less than the sum of those 
of the components separately. This conclusion appears 
to be related to the fact that, at temperatures which 
are not too high (about. 195% the two liquids—liquid 
sulphur and m-xylene—are miscible in all proportions. 


Astronomical Topics 


New Comet. —A comet of magnitude 7J, visible in 
an opera glass, was discovered independently by Mr. 
L. Peltier at Delphos, Ohio, and by Dr. Whipple 
photographically at Harvard. It is Mr. Peltier’s 
third cornetary discovery and Dr. Whipple’s first, 
though his name is very well known as a cometary 
observer and computer. Ho and Mr. L. E. Cunning¬ 
ham have computed the following orbit for the comet: 

T 1032 Sept, 1-510 T7.T. 
w 38° 10'| 

U 344 40 1932 0 

i 71 40 I 

log g 0 01662 

The cornet is in high northerly declination, and visible 
all night; an ephemcris is given for 0 h U.T. ; 
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4 h 
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20* 
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64 u 5F 

25 

5 

5 

12 
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70 

22 
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0 
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36 

70 

47 
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44 

44 

76 
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12 

35 
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72 
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14 

13 

3 

14 
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The following observations have come to hand ; the 
first is by Mr. Mo Her at Copenhagen, the others by 
Dr. W. H. Steavenson at Norwood ; 


U.T, 

Aug. W 23^ 7 m IB* 

11 23 42 24 

12 23 21 15 

13 23 30 5 


R.A. (1032 0). 
3h 1 l m 35*26® 
3 14 54*41 

3 18 25 16 

3 22 22*52 


N. J>cl. 

38° 27' 27*8' 
41 8 11*2 

43 45 15*8 

46 27 35*7 


Dr. Steavenson saw a short tail, the shape of which 
resembled that of Halley’s comet in miniature ; it 
made a considerable angle with the radius vector 
produced. 


Observations of Radio Signals during the Eclipse.— 
A Science Service Bulletin, dated July 25, invites the 
oo-operation of all who have means of estimating the 
strength of radio signals in observing the effect of 
the eclipse on these signals. In a letter in Natuke of 
May 21, p. 757, Profs. 8 . Chapman and E. V. Appleton 
pointed out that the radio effect may be expected to 
.precede the optical eclipse by two hours, so that the 
^-Ha*h Isles come within the affected region i ob- 
should be continued during the whole of 
Aug. 31, but it is iiy the latter part 
is to be looked for. The main 
'*tion is to test theories about the 


upper and lower Heaviside layers ; one theory ascribes 
both layers to the action of ultra-violet light from the 
sun ; the other theory ascribes the lower layer to 
neutral particles streaming from the sun. In the 
former case the effect would be limited to the regions 
of optical eclipse ; but in the latter view the slower 
motion of the particles would cause an eastward shift 
of the radio eclipse compared with the optical one. 
Also the streams of particles are supposed not to come 
from tho whole sun, but from special regions ; this 
would make the region of radio eclipse as broad a B the 
diameter of the moon, as contrasted with the hundred- 
mile width of the zone of optical totality. 


Lunar Computations for the Nautical Almanac .—An 
article by Dr. L. J. Comrie (Mot%. Not. R.A.8., May) 
illustrates in a vivid manner the immense aids to 
astronomical calculations that have been afforded by 
mechanical inventions in the present century. Prof. 
Brown’s Lunar Tables were introduced into the 
almanacs for 1923. More than 1400 periodic terms are 
tabulated, and the computations up to the present 
have involved the continuous work of two skilled 
computers. Dr. Comrie noticed that much of the 
work could be facilitated by the use of the Hollerith 
tabulating machine, and was instrumental in obtain¬ 
ing the hire of a machine for the office of the Almanac ; 
by its aid it hew been possible to carry out the larger 
part of the lunar computations for the remainder of 
the present century at an aggregate cost of less than a 
quarter of what it would have been on the old method, 
and with considerably greater security against error* 
The details of the process are described in the papqr* 
The Erst stage is to divide the period of each harmonie 
term into an integral number of parts, so chosen that 
the motion in a day is an integral number of these 
parts; the next stage is the preparation of cards, 
which are punched with holes in different columns, 
the height of the hole in each column indicating the 
corresponding digit. The cards for each harmonic 
term are then arranged in stacks. The top oerds of 
each stack, representing the first date, are collected by 
hand into another stack ; the addition of harmonica 
is performed by the machine, and the result printed. 
An important feature is the sorter, which automatically 
arranges the cards in groups according to the numbers 
punched in any selected column. The mult is easily 
checked, since all the cards in each stack have Afcofe 
in the same place, so that’ there is . a tuimeJrteht 
4 'through the st*ok, ; 
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The University of Rangoon 

By Prof. D. H. Peacock 


TN July 1931* the University of Rangoon held its 
annual Convocation for the first time in the new 
Convocation Hall* the Training College opened its new 
buildings, and in November of the same year Univer¬ 
sity College and Judson College moved into . lienee 
wings of their new buildings, of which the arts wings 
had already been in use for some time. The work of 
building tho University of Rangoon is thus virtually 
complete. 

Tnc buildings in existence in 1920 were quite un* 
suited to the needs of a modern university* and while 
the constitution of the new University was under 
consideration, tentative projects for new buildings 
were drawn up. Sir Spencer Harcourt Butler, when 
Lieutenant-Governor of Burma, had wisely reserved 


largely due the provision of the necessary funds, and 
to Sir Benjamin Heald, Vice-Chancellor of the Uni¬ 
versity. 

The Government of Burma set aside a sum not 
exceeding £780,000 for the buildings and t heir ancillary 
services. The Building Trust had not only to erect 
new buildings for tho existing colleges—University 
and Judson—but also to build a Convocation Hall for 
the University, a Training College for Teachers, and 
houses for the staff and servants of the colleges and 
the University. In addition* much that is usually 
provided by local authorities had to be provided by 
tho Building Trust; roads had all to be made, wells 
hod to be Hunk and a waterworks erected, and septic 
tanks and a complete system of sanitation had to be 



Fig. 1.—University College, Rangoon. 


a site of some four hundred acres about five miles from 
Rangoon on the southern shore of the Victoria Lake, 
and, in December 1922, Sir Reginald Craddock, Lieu¬ 
tenant-Governor of Burma, laid there the foundation 
stone of the new Convocation Hall. No provision 
had at this time been made for funds for the new 
buildings and no body had been authorised to carry 
out the work, but both matters received early atten¬ 
tion from Sir Spencer Harcourt Butler, who returned 
to Burma as Governor in January 1923. In 1925 the 
Government of Burma constituted a Building Trust 
of fifteen members, of whom four were elected by the 
University, to carry out the erection of the University 
buildings with the exception of the Medical College. 
The full-time services of Mr. M. J. Sheehy were placed 
at the disposal of the Trust as executive engineer, and 
as occasion arose the Trust was also able to utilise the 
services of Colonel Longdin and Mr* C. C. Codrington 
for the water supply, sanitation, and mechanical 
ventilation and of Mr, Hades for the electrical installa¬ 
tion. The first chairman of the Building Trust was 
Sir Robert Giles, and he was succeeded by Sir Oscar 
de GlahviUe, who has completed the work. The Uni- 
ybritfty is also greatly indebted to Sir Charles Innee, 
^Qovwmor of Burma since 1928 and Chancellor of the 
VpSreMiy, to whose sympathetic consideration is 


provided. It should be mentioned that the American 
Baptist Mission defrayed half the cost of the erection 
of Judson College. 

The Convocation Hall* the buildings of University 
and Judson Colleges, and the Training College for 
Teachers are of steel-framed brick coated with white 
laster. University College (Fig. 1) consists of six 
locks of buildings joined by a colonnade running 
north and Bouth. The College Library is one hundred 
and forty feet long and thirty feet wide, and behind it 
are the College Hall and students 7 common rooms. 
On either side of the library block are the north and 
south arts wings ; each is a three-storied building 
approximately two hundred and fifty feet long and 
forty feet wide. At the back of the College are the 
three science wings, which are of the same height and 
exterior appearance as the arts wings. The north 
sciefloe wing contains the phyftics department and, on 
part of the top floor, the geology department. The 
middle wing is devoted to the chemistry department. 
The south wing contains the departments of forestry, 
botany, and zoology and the institute of helminthology* 
All the soience wings are approximately two hundM| 
and twenty feet long, the north and middle wiwgjSlP 
forty feet wide, and the south wing is thirtyjj^ji^ 
Communication to rooms in all the 
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by a deep verandah on the south side. All windows 
and doors are steel-framed; tpfe floors are for the most 
part parquet floors of Burpiese teak. The verandah 
floors, however, and the floors of some of the labora¬ 
tories are of salemito. /The physics and chemistry 
laboratories deal with/fcome four hundred students a 
week, the majority being pre-intermediate students. 
Post-graduate work is undertaken by very few 
students. The buildings of Judson College are similar 
in plan to those of University College but smaller. 

The College buildings are separated by a short 
distance from their hostels. University College has 
eight men’s hostels, each able to accommodate about 
one hundred and twenty students and managed by a 
warden, an assistant-warden, and tutors. Five of 
these hostels have a central dining-hall, while the other 
hostels have their own dining-halls. The hostel fees 
of men students, which include board and lodging, 
amount to about £2 a month. In addition to these 
hostels for men, there is a hostel for women students, 
which accommodates about one hundred and twenty 
students and is managed on similar lines to the mens 
hostels. Judson College has two men’s hostels and 
one women’s hostel, all similar in construction to those 
of University College. All except three of the hostels 
are built of red brick and were designed by Mr. S. P. 
Bush, Government architect, Burma. The hostels of 
all the colleges can together accommodate about 1300 
men students and about 300 women students. Both 
Colleges have large playing fields. 

The University Convocation Hall is situated near 
the lake front at the north end of the estate, with the 
main buildings of University and Judson Colleges to 
east and we&t of it. It can hold some two thousand 
people and is one of the most striking buildings in 
Rangoon. It is a steel-framed brick building coated 
with cement plaster, and has a parquet flooring of 
Burmese padauk and is panelled with yinma, one of 
the most beautiful of the lighter-coloured Burmese 
hardwoods. The main doors are of bronze and open 
on to marble steps covered by a bronze marquise. 
The Convocation Hall, the main buildings of Univer¬ 
sity and Judson Colleges, the University Library, and 
three of the University College hostels were designed 
by Mr. T. O. Foster. 
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The University Library was the gift of a generous 
donor who did much for the cause of education in 
Burma, Raja Dr. Reddiar, and has been built at a cost 
of some £15,000. The bookstaek is to be fitted with 
an air-drying plant which will be, bo far as is known, 
the first of its kind to be used in any library. The 
colleges already possess quite well-stocked general 
libraries, and the University Library is being devoted 
mainly to Oriental studies, including language, history, 
and art. In this connexion, University College has 
established a lectureship in Far Eastern history, and a 
considerable amount of work is being done in the 
University on the history of Burma. 

The University Students’ Union building and the 
University gymnasium, both designed by Mr. T, O. 
Foster, were the gifts respectively of Dr. Tun Nyo 
and Mr. Chor Khine. Both buildings are well 

equipped for the purposes for which they are used. 

The Teachers’ Training College, designed by Mr. 
Armstrong, is situated in the southern part of the 
estate, and in addition to administrative and teaching 
buildings and hostels for men and women students, 
contains two practising schools, one for boys and one 
for girls, each with hostel accommodation for resident 
pupils. Provision has also been made for training in 
kindergarten work, and it is hoped that the College 
will supply what is the most urgent educational need 
in Burma, namely, well-trained teachers for the 
schools. The normal schools did excellent work in 
the face of great difficulties, but they lacked the re¬ 
sources now at the disposal of the Training College. 

The engineering department of University College 
is housed in a set of buildings some half-mile distant 
from the main College buildings. For their erection 
a most munificent donation of £100,000 was made by 
the Burma Oil Company, and part of this donation has 
been used as an endowment towards the necessarily 
heavy expenses of upkeep. 

Housing accommodation for the staffs of the con¬ 
stituent colleges and of the University has been 
provided by the Building Trust, which also has built a 
sanatorium for the students, a book-shop, a post office, 
a village for the servants of the colleges and the 
University, and quarters for the staff of the University 
training corps. 


The Late Palaeolithic Inhabitants of Palestine* 


r pHE skeletal material of late palsoolithic age from 
Palestine, upon which Sir Arthur Keith reported 
to the International Congress of Prehistoric and Proto- 
historic Sciences at a meeting held on Aug. 3, was 
collected by Miss Dorothy Garrod from deposits in 
caves at Shukbah in the Judaean Hills in 1928, and 
on Mount Carmel in 1929, 1930. and 1931. For the 
industry with which the remains were associated, a 
new mesolithic industry. Miss Garrod proposes the 
name ‘ Natufian ’, after one of the sites on which it 
was found. An account of this industry was com¬ 
municated to the Congress by Miss Garrod at a 
subsequent meeting held on Aug. 5. 

Sir Arthur proposes that the jjeople represented by 
these remains should also be known by the name of 
* Natufian ’; for, in his opinion, they were a peculiar 
people, not to be identified with any living race. 
They have affinities with the neolithic people of Malta, 
with the negroid element represented among European 
peoples in the Aurignacian period, and, more distantly, 
with the predynastic inhabitants of Egypt and the 
* 3 $© palaeolithic people of North Africa. Among living 

0 f a uaper retd beforo the First IntemetJoiuU Congress 
' ^*UProtohietorlc Seteneee, London, Aug. by Sir 

.JAM 


peoples they approach most nearly to the Mediter¬ 
ranean race. 

At Shukbah, remains of 45 individuals were found— 
25 adults (9 males and 16 females), 17 children, and 
3 adults of indeterminate sex. At Mount Carmel, on 
the terrace in front of the cave, was a veritable ceme¬ 
tery : 87 individuals were represented—35 adult 

males, 23 adult fem&leB, 23 children, and 6 indetermin¬ 
ate. The proportion of the remains representing a 
complete skull or skeleton is small. Only 20 in¬ 
dividuals afford skull size and shape, and in many 
cases allowances have to be made for distortion due 
to pressure. 

There are, however, several features which stand 
out definitely. They were a dolichocephalic people 
with a cephalic index varying from 72 to 78 ; they 
had cap-shaped oocjLputs ; the dimensions of the head 
are greater than in the predynastic Egyptians, ; They 
were prognathous, the sub-nasal progimthisrabeing 
marked* The nasal bones formed a wide low arch; aM 
the chins were not proipinent. Many had big heads. 

The stature was low, few men exceeding 1*660 
(5 ft, 5 in.)v most being about 1-600 m.; 
were about 1 524 m- <5 ft.). A striking charaofcer is 
the strong development of the bone* thigh andjeg 
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in contrast to those of the srnj, forearm, and shoulder. 
The thigh bones have a prominent linea aspera, the 
tibia are platyonemic. In more than half the humeri 
there is a perforation of the olecranon fossa. 

Some interesting observations were made on the 
cultural practices of the Natuflans, for which evidence 
was afforded by the skeletal remains. The two 
upper incisors of the women were extracted in youth. 
Evidence for the same practice was found by Mr, 
Turville - Petre at Kebara, between Shukbah and 
Carmel. The Natufians also seem to have practised 
cannibalism. The bones are cut and fractured, the 
cut and broken surfaces showing that this was done 
when the bones were in a fresh state. This was at 
Shukbah only. No evidence of mutilation of the dead 
was found at Carmel or Kebara. 


Evidence of a curicAjf practice was found at Kebara. 
In the mesolithic deposits were found an assortment 
of bones which had been burned—not when fresh, but 
after they had been freed from animal matter by 
burial or exposure. The bones thus treated, which 
were collected by Mr. Turville-Petre, represent at 
least 76 individuals, mostly women. A similar collec¬ 
tion had been forwarded to Sir Arthur by Mr, Leonard 
Woolley, which had been obtained from under the 
foundations of Ur. Here, too, women's bones pre¬ 
ponderated. Further, Miss Caton-Thompson had ob¬ 
tained two skulls (female) from Zimbabwe which had 
been burned after the flesh had disappeared from tho 
bones. Is this evidence, asks Sir Arthur, of a custom 
in ancient times of digging up the bones of ancestors 
and submitting them to the ordeal of fire ? 


Recent Archaeological Field Work in England 


^PHOSE members of the International Congress 
of Prehistoric and Protohistoric Sciences who 


elected to join tho excursions arranged for the wook 
(Aug. 6-13) immediately following the meeting in 
London, were fortunate not only in being afforded an 
opportunity to visit a number of important sites, but 
also in having demonstrated to them tho latest results 
of this season’s work by those who are in charge 
where excavation is now proceeding. 

After dividing into two parties, of which one made 
its headquarters at Cambridge and the other at 
Oxford, they rejoined at Salisbury. The Oxford 
party on the way to Salisbury visited Winchester and 
Easton Down, near Salisbury. At the latter, they 
were shown the flint mines discovered from tho air 
by Dr. J. F. S. Stone two years ago, and since ex¬ 
cavated by him. The site covors 100 acres, and has 
a system of V-shaped ditches with deep pits at their 
convergence, similar to those of Grimes Graves, and 
containing quantities of half-manufactured imple - 
ments, antler-picks and shoulder-blade shovels. With¬ 
in the last few weeks, Dr. Stone has discovered a 
fresh pit of two courses, each eight feet in depth, 
with a shallower work nearby, which indicate how the 
neolithic miner worked. 


Among the sites visited from Salisbury by the 
members of the Congress were the Iron Age fortress 
on Yambury Plateau and the Early Bronze Age site 
at Windmill Hill, which is being excavated by Mr. 
Alexander Keiller. At Yambury the triple line of 
fortifications surrounds the largest prehistoric strong¬ 


hold in Wiltshire. It is 28$ acres in extent, with 
ramparts 25 ft. high. Within the triple rampart is 
a single rampart, or rather its remains, and a ditch. 
Some surprising results achieved in the excavations 
of the past two months were described by Mrs. M. E. 
Cunnington. The inner fortifications are not neo¬ 
lithic, as has been thought, but Iron Age work of a 
period slightly anterior to tho triple line. The area 
was strewn with Romano-British pottery. A cutting 
in the interior rampart has revealed the post-holes 
for a chalk revetment sustained against a wooden 
wall. In tho causeway, tho only entrance to the 
fortress, has been found the most impressive Iron Age 
ditch so far discovered, a V-shaped excavation 12 ft. 
deep, so acute in angle that it would be impossible 
for two ranks of attackers to stand on the bottom. 
In tho past few wooks there have also been discovered 
the guard-house and store-house of the fortress, while 
above the site of tho ditch was the skeleton of a man 
wearing leather boots with hob-nails and bronze 
decorative studs. 

At Windmill Hill, Mr. Keiller described the results 
of recent work, which now centres upon tho excava¬ 
tion of the outer ditch, some 20 ft. wide and 8-9 ft. 
deep. Mr. Keiller announced that one-third of the 
site, which is the largest so far to be observed ns 
included in this type of Early Bronze Age camp, is 
to be placed in trust for a contury so that its excava¬ 
tion may bo delaved until the results can be interpreted 
in the light of the fuller information which will then 
be available for archaeologists, 


Submarine Gravity Survey in the Bahamas 


interesting piece of geophysical investigation has 
just,been completed by an expedition carried 
out jointly by the United States Navy and the 
Department of Geology, Princeton University, with 
the co-operation of the United States Coast and 
Geodetic Survey. The introduction, in 1923, by Dr. 
Veiling Meineez of the Dutoh Geodetic Commission, 
of a gravity pendulum apparatus capable of operating 
on a base not absolutely free from disturbing oscilla¬ 
tion, led to the use of a submarine for the determina¬ 
tion of the force of gravity over sea-beds and ocean- 
beds, During the next three years, three voyages in 
Dutch submarines were made by Dr. Vening Meineez, 
&nd in the course of these he added much to the 
knowledge of the distribution of the force of gravity 
over the earth’s surface. 

lh" 1928 the United States showed an offioial ap- 
!pveoiation of this pioneer work by inviting Dr. Vening 

\Xo.3277, Vol. ISO] 


Meinesz to bring his apparatus and carry out a similar 
investigation in United States waters with the help 
of a submarine of the U.S. Navy. The cruise was 
carried out m the autumn of 1928 and covered an 
area of considerable geological interest in tho Carib¬ 
bean Sea, the Gulf of Mexioo, and to the north of 
Porto Rico. With the land pendulum stations estab¬ 
lished in that region by the United States Coast and 
Geodetic Survey, a considerable body of evidence was 
thus, made available for the study of questions of 
isostatic equilibrium and of tectonic development. 

It was a natural consequence that a desire should 
be expressed by geophysicists for the extension of the 
investigation to cover the whole of the British West 
Indies. The consent of the British Government for 
a submarine of the United States Navy to operateJMj 
these waters was obtained, and Dr. Vening 
once more placed his special pendulum 
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his own services at the disposal of the expedition. The 
moving spirit in this work, and the director of the 
expedition, was Prof. Richard M. Field, of Princeton 
University. He has, since 1022, made a special study 
of the stratigraphy and/structural geology of the 
continental borders of the Atlantic Basin. In the 
course of this study he has led three expeditions to 
the Bahamas region. Dr. Bowie, chief of the Geodetic 
Division of the United States Coast and Geodetic 
Survey, was also an active supporter of the expedition. 
An observer, Lieut. J. P. Lunbone, from his depart¬ 
ment, accompanied Prof. Field in the yacht Miami , 
owned and sailed by Lieut. Hugh Matheson, U.S. 
Naval Reserve, and made pendulum observations at 
a number»of island stations in the region covered 
by the submarine party. The U.S. submarine S.48 
Lieut.-Commander O. R. Bennchoff, with Dr. Vening 
Meinesz on board, left Guantanamo, Cuba, on Feb. 7, 
1932, being accompanied by the parent ship U.S.S. 
Chewink, Lieut,-Commander G. A. Miller. In the 
course of the next two months a cruise of some 4000 
miles, in three loops, was made by these vessels, a 
large number of soundings by the sonic and by the 
supersonic apparatus were made, and the force of 
gravity was determined at 53 stations. 

This notable expedition was given an international 
character by appointing advisory committees of 
prominent persons to deal with the subjects : naviga¬ 
tion, geophysics, tectonics, oceanography, sedimenta¬ 
tion, marine micro-biology. The Royal Society made 
a grant of £400 towards the sinking of a bore-hole 
on Andros Island, Bahamas. In the capable hands 
of Prof. Field, Dr. Vening Meinesz, and others, the 
results of the expedition are likely to yield valuable 
information, not only as to the history of the region, 
but also in the sphere of tectonics, or the theory of 
present-day processes in the more active regions in 
the earth’s crust. Gravity survey at sea has come to 
stay as a major geophysical research, and it is, happily, 
likely to figure in the not distant future as an ob¬ 
ject of co-operation between the Navy and scientific 
authorities of Great Britain. 


Calendar of Geographical Exploration 

Aug. 21 , 1721 .—Easter Island 

Jacob Roggeveen sailed from the Texel with three 
ships. On April 6 , 1722, he discovered Easter Island, 
and described for the first time the remarkable stone 
figures found on that island. A buccaneer, Edward 
Davis, was reported to have sighted the island in the 
previous century, but there is no conclusive evidence 
that he did so. Several other islands were discovered, 
though it is difficult to identify them from Roggeveen’s 
description : Raiotea in the Society Group was cer¬ 
tainly one of them. 

Aug. 23 , 1683 .- A Survey of the Galapagos Islands 
A party of buccaneers, among whom were Dampier 
and Cowley, sailed for the South Seas. They sighted 
land which they charted as Fepys Island, but which 
was probably a headland of the Patagonian coast. 
They were joined by a second ship under Eaton and 
visited the Galapagos group, where they made a long 
stay ; Eaton ana Cowley drew the first fairly accurate 
chart of these islands, and Cowley’s journal long re¬ 
mained the standard authority on them. The islands 
were discovered by the Spanish in the sixteenth cen¬ 
tury and received their name from the giant turtles 
which have evolved there. Charles Darwin found 
valuable data for his “ Ongin of Species ” in the Gala- 
" which he visited' jn the Beagle , a large pro- 

''Ss^of the fauna and ^flora being peculiar to the 
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Aug. 24 , 1499 .—Coast 0 / Venezuela 

Alonzo de Ojeda discovered the great inland Gulf 
of Maracaibo, which he called San Bartolom^. Ojeda 
sailed with four vessels from Cadiz in May 1499, 
reached Surinam, and coasted past the mouths of the 
Essequibo and the Orinoco. Rounding the peninsula 
of Paraguana, they entered a large gulf where they 
saw pile dwellings, hence they named the gulf and 
its coasts Venezuela (Little Venice). They passed 
through the strait to Maracaibo, and after sailing west 
to Cabo de la Vela, returned home. 

Aug. 24 , 1897 .—Gerlache Strait 

Adrien de Gerlache left Ostend in the Belgian on an 
antarctic expedition, Roald Amundson being mate 
and Ar^towski accompanying it as geologist. Funds 
were raised mainly through the personal enthusiasm 
of Gerlache and his companions ; the Brussels Geo¬ 
graphical Society opened a subscription list and the 
Bolgian Government gave a small grant. Soundings 
were made of the hitherto uncharted soa between 
Cape Horn and the South Shot lands. The strait named 
after Gerlache, between the Palmer Archipelago and 
the mainland, was discovered and Graham Land was 
followed to Alexander I. Land. Finally the vessel 
was frozen in for the winter in 71° 30' 8 . For the first 
time, a party of scientific workers wintered in the 
antarctic night; the sun did not appear from May 15 
until July 22. The party suffered severely and one 
died, but scientific observations were steadily con¬ 
tinued. The Belgica brought back a wealth of data 
and specimens, and the Belgian Government published 
the results for which the expedition is justly famous. 


Societies and Academies 

Dublin 

Royal Dublin Society, June 28.—J. Joly : A suggested 
mode of radiotherapy when long continued feeble 
gamma radiation may be desirable. Since all living 
beings are normally exposed to cosmic radiation, it is 
conceivable that a comparatively mild increase in the 
exposure to penetrating radiation might be beneficial 
in certain diseases. This may be effected by the 
application of a fabric coated with a radioactive paint 
prepared by mixing very finely powdered uraninite 
with acetone containing 10 per cent cellulose acetate. 
This paint adheres firmly to the surface of the fabric.— 
E. J. Sheehy : Effect of the conditions of storage on 
the vitamin D potency and on other features of cod 
liver oil. Storage in transparent bottles, or in tin- 
lined containers, or in partly filled barrels, does not 
materially reduce the vitamin D potency. Exposure 
to light bleaches the oil, whilst exposure to air deepens 
the colour and increases the rate of production of free 
fatty acid,—William Hughes : A study of Phoma 
Lingham (Tode) Teem., and of the ‘ dry rot ’ it causes, 
particularly in swede turnips. A number of fungi 
occur on diseased plants which are considered forms 
of Phoma Lingham, but the one which is exclusively 
associated with typical dry rot of the roots in Ireland., 
and is predominant on other organs, is identical with 
the American cabbage black-leg organism and with 
Cunningham^ Strain II.A from New Zealand, On 
plants other than swede and turnip, Strain II.B 
predominated. Strain II.a was the only one which 
consistently produced dry rot of swedes in the field 
and laboratory. Strains Lb and II.b (with one ex¬ 
ception) failed to do so in the field, while producing 
a rot in the laboratory. Dry rot may originate from 
three sources, namely, ( 1 ) the seed, ( 2 ) from diseased 
roots of a previous crop which survive in the soil, ( 3 ) 
from airniliar roots present in the farmyard manure. 
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Extensive field experiments, extending over a period 
of three years, show that infection present in the seed 
is not capable of producing outbreaks of dry rot so 
serious as those originating from contamination in soil 
or manure. 

Parts 

Academy of Sciences, July 4 (vol. 195, pi>. 1-84). — 
The president announced the death of Paul Vuillemin, 
correspondant for the Section of Botany, and of Bern- 
hard Bang, correspondant for the Section of Rural 
Economy.— Henri Lecomte : Notice on Jean Paul 
Vuillemin. Charles Richet : Organic memory (ele¬ 
mentary memory, anaphylaxy,etc.).— Charles Achard, 
Augustin Boutaric, and Fernand Morizot: A method 
of studying sera according to their sensitising action 
in the flocculation of ferric hydroxide.— C. de la Valine 
Poussin : The properties of harmonic functions in an 
open domain limited by surfaces with restricted curva¬ 
ture.--Paul Pascal and Andr6 Dupire : Contribution 
to the study of the esters of araenious acid. The 
method adopted for removal of the water formed 
during the reaction between the alcohol and araenious 
anhydride was the addition of benzene or toluene ; 
the vapours after condensation were freed from water 
by anhydrous copper sulphate and the dry hydro¬ 
carbon returned to the reaction flask. Sixteen 
arsonites were thus prepared, of which the physical 
properties are given.—P. Vincensini : Certain families 
of surfaces.—Georges Darmois : The deformation of 
space in the theory of relativity.—Georges Calu- 
gar£ano : The exceptional values (as defined by Picard 
and by Nevanlinna) of meromorph functions — D. 
Wolkowitsch : The problem of a solid movable about 
a fixed point.-- Salmon-Legagneur and Bertrand- 
Lepaute : The synchronisation of circular balance 
wheels of chronometers. A method for synchronising 
escapements with circular balance wheels by alter¬ 
nating current from the mains.—Jacques Valensi ; 
The utilisation of ventilating fanH with adjustable 
vanes for regulating the air velocity in an Eiffel 
blower.— Henri Mineur : The residual velocities of the 
stars and the problem of the temperature of the Milky 
Way,— Jacques Winter : Remarks on the integral 
equation of Bloch (electronic theory of metals).— 
R. Anthouard : The characters of the supply currents 
of a discharge in air under low pressure.— V. Pose j pal : 
A genera] formula for absorption.— R. Freymann : 
The effect of dilution and of temperature on the infra¬ 
red absorption bands. Molecular associations. It 
has been previously shown that when an alcohol is 
diluted with a solvent the intensity of the band due 
to the OH group increases, passes through a maximum, 
then decreases. It is now found that this is not due 
to electrolytic dissociation, and the hypothesis of 
molecular association is discussed.—Servigne : The 
carrying down of polonium by crystalline oxalates in 
nitric acid solution. The oxalates of lanthanum, 
soandium, calcium, and strontium have been examined 
from this point of view. The results of the experi¬ 
ments are in favour of the view that, polonium is tri- 
valent in its oxalate.— Berthon : The displacement of 
some chemical equilibria based on the selective ad¬ 
sorption of the hydroxides by silica gel.— Jean Cournot 
and Jean Challansonnet : The primary graphitisation 
of cast irons containing molybdenum. It is possible 
to add up to 2 per cent of molybdenum to grey cast 
iron Without the formation of free carbides. The 
castings remain grey in spite of rapid cooling after 
pouring.— Ernest Kahane : The estimation of arsenic 
m organic materials after destruction with perchloric 
acid. Full details are given of the method, which is 
baaed on the use of a mixture of nitric, sulphuric, 
and perchloric acids.— L. Debucquet and L. Velluz : 
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Organic compounds with the sulphides of tellurium, 
arsenic, and tin. The compounds described are of the 
type TeS a . CLH 10 N t . H a S.—Andrd Duparque : The 
petrographic characters of coking coals.—J. P, Arend : 
The original mixture of oolithie Lorraine-Luxemburg 
minerals.—Raymond Furon : The schisto-calcareous 
series of the Sudan : its base conglomerate and its 
stratigraphical position with respect to earlier series.— 
N. Arabu : The existence of phenomena of over¬ 
lapping in the gneiss zone of Rainte-Marie-aux-Mines 
(Alsace).—Louis Dangeard and Pierre Bout : Ob¬ 
servations on the constitution of the Perrier mountain, 
near Issoire (Puy-de-D6me). — L. Clariond : The 
Stephanian of ldaou Zal (westernMorocco).—Edouard 
Roch : The interpretation of the stratigraphical series 
of the region of Entifa and Beni Ayatt (central 
Morocco) and a hypothesis concerning other Moroccan 
regions.—Louis Dubertret : The structural forms of 
Syria and Palestine ; their origin.—Edouard Salles : 
The value of the electrical field of the atmosphere at 
high altitudes. Reasons are given for supposing that 
the figures of Andr6e (of the order of 12 volts) are 
much too low.—R, Bureau : The r6le of the pheno¬ 
mena of propagation in records of atmospherics. —A. 
Piccard, E. Stahel, and P. Kipfer : The intensity of 
the cosmic radiation at 16,000 metres altitude. At 
this height there is a large increase in the cosmic radia¬ 
tion as measured by an ionisation chamber and by the 
Geiger-Miiller counter.- Ph. Joyet-Lavergne : Home 
characters of cytoplasmic sexualisation in Algie and 
Fungi. -Fr. Rutishauser ; The chemical composition 
of Vinca minor. —Louis Gallien : The evolution of the 
generation descended from the neotonic forms of 
Polystomum integerrimum. -A. Dehorne : The mor¬ 
phological value of the blood corpuscles of Magelona 

papillicomis. .Rend Wurmser and Mile. Nelicia Mayer: 

The equilibrium between lactic and pyruvic acids. 

Copenhagen 

Royal Danish Academy of Science and Letters, Feb. 
6.—-Ojvind Winge : A new species, Braxsica nupo- 
campcntriSj originated through species crossing and 
chromosome doubling. On crossing Brassica nnpua, 
with 18 chromosomes, and B. campeatris, with 10 
chromosomes (haploid), Mr. H. N. Fraud sen, Tnastrup, 
Denmark, succeeded in getting a new constant species 
with 28 chromosomes haploid. The new type owes 
its origin to a somatic doubling in the F x zygote, in 
accordance with the hypothesis of ‘ indirect chromo¬ 
some binding 1 (Winge, 1917). 

March 4.—-Oluf Thomsen : Experimental investiga¬ 
tions on the transmissible leucosis in fowls.— C> 
Wesenburg-Lund : Danish freshwater cercariie, para¬ 
sitic on the blood. Danish forms have not been 
examined in detail for some time. Recent research 
has shown that there are at least forty species. Several 
are true plankton organisms. Furthermore, the family 
Sehistosomatidie is represented by the parasite respon¬ 
sible for bilharziasis. During the past year, research 
in North America, England, France, Germany, and 
Poland has disclosed species causing serious disease 
amongst aquatic birds and various skin diseases 
amongst bathers. Presumably the same organisms 
are responsible for these diseases in Denmark. Such 
diseases were previously explained entirely differently. 

April 29. — Niels Bohr : The properties of the 
neutron. The remarkably small interaction between 
neutrons and electrons is a simple consequence of 
quantum mechanics. 

Washington, D.C. - 

National Academy of Sciences (/Voc., 18, 282^^^ 
April 15).—Edward W. Berry: The Mioeg?*#^ 
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Idaho.' Forty genera have been recognised, of which 
eighteen no longer exist in the north-western United 
States. Maples, oaks, beeches, and similar trees form 
the largest genera, giving evidence of well-distributed 
rainfall and mild conditions, which were presumably 
altered by post-Tertiary uplift of mountain ranges.— 
Linus Pauling : Interatomic distances in oovalent 
molecules and resonance between two or more Lewis 
electronic structures.—Matilda Moldenhauer Brooks : 
The penetration of l-naphthol-2-sulphonate indo- 
phenol, o-chloro phenol indophenol and o-cresol 
mdophenol into species of Vatonia from the South 
Setts. As with other species of Valonia , the first 
dye does qot penetrate, and the other two enter in 
a colourless (reduced) form.—James S. Potter and 
Maurice N. Richter: Studies on mouse leukemia. 
(6) The predominating cell type in line 1. The 
chromosome number is forty, which is normal for 
somatic cells of the mouse, and none of the cytologioal 
methods used was able to differentiate these colls 
from similar cells in normal mouse tissue.—R. J. 
Seeger : A critique of recent quantum theories (2). 
A mathematical discussion directed towards the view 
that an incomplete interpretation of laws of physics 
would be preferable to the present principle of in¬ 
determinacy.—Otto Beeck : The ionisation of argon 
and noon by neutral argon beams. Argon ions formed 
by electron impact are accelerated and pass through 
argon gas, where they encounter atoms of argon and 
are neutralised ; the neutral beam passes into an 
ionisation chamber containing argbn or neon. In 
both cases, at 50 -120 volts equivalent velocity of 
the neutral argon atoms, the intensity of ionisation 
produced is practically constant. The results indicate 
that ionisation by neutral beams is very efficient, and 
suggest that the neutral atom may play the r61e 
assigned to the positive ion in discharge through gases. 
—F. Zwicky: Ionisation in gases by ions and atoms. 
A theoretical discussion on which the experimental 
work of the preceding paper was based.—William 
Duane: (1) The mass of the electron. Using (a) 
Bragg's formula for reflection of X-rays by calcite, 
(6) Bohr’s formula for the Rydberg constant, and 
(c) Einstein’s quantum equation and the results of 
earlier X-ray reflection experiments, the rest mass 
(m 0 ) is found to be 9-054 x 10 iS ; hence e = 4-773 x 10* 10 
e.s.u. and h = 0-557 x 10‘* 7 .-—(2) An instrument for 
the photometering of the new X-ray lines. The 
negative of the s poet rum is illuminated and a hori¬ 
zontal image of the lines to be examined is projected 
on to a horizontal slit before a photoelectric cell, 
through which there is a complete circuit including 
cell, battery, and galvanometer enclosed within metal 
boxes. The galvanometer deflexion is observed by a 
beam of light going to a horizontal slit behind which 
is a photographic plate. This plate and the photo¬ 
electric cell and slit are joined mechanically ana move 
vertically. TIuib a curve is traced out the points of 
which correspond directly to points on the negative 
of the spectrum under examination.—Frederick G. 
Keyes and Samuel C. Collins : The pressure variation 
of the heat function as a direct measure of the Van 
der Waals forces. A theoretical discussion and ex¬ 
perimental observations. The gas is allowed to escape 
under a measured pressure through a platinum 
capillary to a lower pressure, while the capillary is 
heated electrically to maintain the system at a con¬ 
stant temperature. Experimental values for carbon 
dioxide and ammonia are in agreement with calculated 
values. The method is particularly suitable for low 
pressure and low temperature ^ork.—Eberhard Hopf : 
Ajtoof of Gibbs* hypothesis on the tendency toward 
v Vtical equilibrium.—Hassler Whitney ; Regular 
curves (2). 
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International Physiological Congress (Fourteenth 
Congress). To be held at Rome. 


Official Publications Received 

British 

Proceedings of the Royal Iriah Academy. Vol. 41 ( Section A, No. 8: 
On the Determination of Hamilton*# Principal Function. By Prof, A. W, 
Conway and Prof. A. J. M‘Connell. Pp. 17-20. (Dublin ; Hodges, Figgis 
and 0 o. ; London : Williams and Norgste, Ltd.) Qd. 

Joint Board of Research for Mental Diseases: City and University of 
Birmingham. Annual Report of the laboratory for the Year ending 
March 14th, 1982. Pp. 10. (Birmingham.) 

Biological Reviews and Biological Proceedings of the Cambridge Philo¬ 
sophical Society, Edited by Prof. H. Munro Fox. Vol. 7, No. 8, July. 
Pp. 18L-278. (Cambridge: At the University Press.) 12*. tJd. net. 

Birmingham Bureau of Research on Russian Economic Conditions. 
Memorandum No. 6: Wages of Industrial Workers in the U.S.S.R. Pp. 
24. (Birmingham.) 

Commonwealth of Australia: Council for Scientific and Industrial Re¬ 
search. Pamphlet No. 26; Termites (White Ants) in South-eastern 
Australia; a Simple Method of identification and a Discussion of their 
Damage in Ttrnber and Forest Trees. By Gerald F. Hill. Pp. 28. (Mel¬ 
bourne : H. J. Green.) 

Forestry Commission. Twelfth Annual Report of the Forestry Com¬ 
missioners for the Year ending September 80th, 1981. Pp. 48. (London : 
H.M. Stationery Office,) 9d. net. 

Proceedings of the Royal Society. Series A, Vol. 187, No. A831, July 1. 
Pp. ill+242. (London : Harrison and Sons, Ltd.) 12*. 

Journal of the British Wood Preserving Association. Vol. 2. Pp. 
vill + 104 + xvi. (London.) 7*. (W. 

Index to the Proceedings of the Royal Society of London (1906-1980), 
and to the Philosophical Transactions of the Royal Society of London 
(1901-1930). Pp. 11 + 281. (London : Harrison and Sous, Ltd.) 10*. 

Medical Research Council. Twelfth Annual Report of the Industrial 
Health Research Board to 80th June 1982. Pp. 11 + 48. (London: H.M. 
Stationery Office.) Is. net. 

Foreign 

The Genetlcai Factor in Endemic Goiter. By Charlns B. Davenport. 
(Publication No, 428.) Pp. Iv+SO +4 plates. (Washington, D.C. : Carnegie 
Institution.) 

U.8. Department of the Interior: Geological Survey. Bulletin 82U: 
Geology and Coal, Oil and Gas Resources of the New Kensington Qnad- 
rangle, Pennsylvania. By G, B. Richardson. Pp. viii+102+9 plate*. 
Professional Paper 172 ; Gold quartz Veins of the Alleghany District, 
California. By Henry G. Ferguson and Roger W. Gannett. Pp. vl +189 + 
68 plates. 2 dollars. Water-Supply Paper 688-B ; Water-Power Resources 
of the Rogue River Drainage Basin, Oregon. By Benjamin E. Jones, 
Warren Ookey and Harold T. Stearns. (Contributions to the Hydrology 
of the United States, 1981.) Pp. vi + 86+7 + plates 8-26. Water-Supply 
Paper 708 : Surface Water Supply or the United States, 1980. Part 12: 
North Pacific Slope Drainage Busins. B : Snake River Basin. Pp. vi + 191. 
(Washington, D.C. : Government Printing Office.) 

Nyasafand Protectorate. Annual Report of the Geological Survey 
Department for the Year 1981. Pp. 12 + 2 plates. (Zomba.) 

Ministry of Finance, Egypt: Coastguards and Fisheries Service. 
Report on the Fisheries of Egypt for the Year 1930. By R. S. Wimpenny. 
Pp. hi+ 118. (Cairo: Government Press.) 

Bulletin of the National Research Council. No. 86: Physics of the 
Earth, 6 ; Oceanography. Prepared under the auspices of the Subsidiary 
Committee on Oceanography. Pp, v +081. (Washington, D.O.: National 
Academy of Sciences.) 6 dollars. 

Records of Oceanographio Work In Japan. Vol. 4, No. 1, June. Pp, 
11 + 244. (Tokyo : National Research Council of Japan.) 

Proceedings of the United States National Museum, Vol. 81, Art 8: 
A New Species of Oestod eyCrepidvbothrium Amphium/ie, from Amphluma 
tridactylum. By Clarke Dourson Zeliff. (No. 2926.) Pp. 3+1 plats. 
Vol. 81, Art. 10; A Cache of Bosket Maker Baskets from New Mexico. By 
Walter Hough. (No. 2983.) Pp. 3 + 8 plates. (Washington, D.C,; Govern¬ 
ment Printing Office.) 

U.S, National Museum. Bulletin 100: Contributions to the Biology of 
the Philippine Archipelago and adjacent Regions. The Philippine Land 
Mollusks of the Genus Oplsthoporus. By Paul Bartsch, pp. 828-827 +2 
plates. (Washington, D.C.: Government Printing Offlbe.) 


. Editorial and Publishing Offices: 

MACMILLAN CO., LTD. 

ST. MARTIN’S STREET, LONDON, W.C.2 , 

Telephone Number: WHITEHALL 8831 
Telegraphic Address: PHUSIS, LESQUARE. LONDON 


Advertisements should be addressed to 
T. C. Scott 4- Son, Ltd., 83 Ludgate Hill, London, EC. 4 
Telephone Number: City I2W 





NATUEE 


289 



SATURDAY, AUGUST 27, 1932 


CONTENTS 

Science in Elementary Schools .... 
Concerning Mutton and Wool. By J. A. Fraser 

Roberts. 

Diatoms. By Prof. F. E. Fritsch, F.R.S. 

Modern Physical Chemistry. By Prof. J. R. 
Partington, O.B.E. ...... 

Short Reviews ....... 

Scientific Research and Industrial Development 
The Electrification of British Railways 
Obituary: 

Prof. Graham Lusk, For.Mem.R.S, By F. G. H. 
Sir William Willcocks, K.C.M.G. By A. B. B. . 
News and Views .. 


PAGE 

289 

291 

292 

293 
295 
297 

299 

300 

302 

303 


Letters to the Editor: 

„ A Correlation of the Walden Inversion with the 
Pinacone and Beckmann Changes.—Prof. J. 

Kenner, F.R.S.309 

X*Ray Interpretation of the Molecular Structure 
of Feather Keratin.—Dr. W. T. Astbury and 

Thora C. Marwick.309 

J. W. Gregory.—Prof. Bailey Willis . . . 310 

Appearance of a Rusty-Red Pigmentation in the 
Coats of Albino Rats in the Tropics.—Dr. 

Alfred Clark.311 

Cytoplasmic Inclusions of Opalina and Nycto - 
therus. —Ruth Patten . . . . .311 

Colonisation of the Sea by Insects.—Dr. Hem 

Singh Pruthi.312 

Leaf-Curl in Cotton and Other Plants.—M. Afzal 

Husain.312 

Some Characteristics of Ultimate Lines.—Prof. 

Adolfo T. Williams.313 

Magnetic Analysis of Molecular Orientations in 
Crystals.—K. S. Krishnan . . .313 

Formaldehyde in Rain Water.—Prof. N. R. Dhar 

and Atma Ram.313 

Electric Dipole Moment of Nickel Carbonyl.— 

L. E. Sutton and J. Breeze Bentley . .314 

Stereochemistry of Diphenyl.—F. R, Shaw and 

Dr. E. B. Turner.315 

The Ring System of Sterols and Bile Acids.— 

Dr. O. Rosenheim, F.R.S., and Dr. H. King . 315 


Hall Effect in Beryllium.—Dr. A. Ciccone 315 

Absorption of Boron Neutrons by Lead.—M. le 
Due de Broglie and L, Leprinee-Ringuet 315 

Research Items.316 

Astronomical Topics. 318 

The Total Solar Eclipse of Aug. 3 r . . .319 

The Deterioration of Paper on Ageing. By J. G. . 320 

Early. Man in Algeria.320 

University and Educational Intelligence . .321 

Calendar of Geographical Exploration . . .321 

Societies and Academies.322 

Forthcoming Events.324 

Official Publications Received. 324 

Recent Scientific and Technical Books . Supp. iff 

No. 32*78, Vol. 130J 


Science in Elementary Schools 41 

T HERE has recently been published by the 
Board of Education a pamphlet summarising 
the information collected by a panel of H.M. In¬ 
spectors since early in 1930 regarding the teaching 
of science in certain types of post-prim ary schools, 
and offering suggestions for further improvement. 
This pamphlet is of more than usual importance, 
for the schools concerned are attempting, without 
the guidance of experience, what amounts to a 
revolution in educational practice ; the aim of the 
‘ Senior School * involving abandonment of the 
academic tradition in which its own teachers were 
themselves educated and trained. 

Under the general title of ‘ Senior School’ are 
included Selective Central Schools (308), Non- 
selective Central and Senior Schools (267), and 
Higher Tops, Durham (9), giving a total of 584 
schools from which information was obtained, and 
of which about eighty were specially visited by 
selected inspectors. Of the 144,854 pupils in 
these schools, 132,199 were returned as taking a 
science course, the teaching being in the hands of 
1391 teachers (913 men, 478 women). The figures 
make it clear that these new schools as a whole have 
decided that a course of work in science of some 
kind is desirable as a part of the normal curriculum 
for all children. This consensus of praotico is a 
satisfactory sign ; but inspection of the details 
shows that the problem of framing courses suitable 
for this type of school has not yet been solved, in 
spite of some praiseworthy efforts. 

It must be borne in mind that the ages of the 
children at these schools generally range from 11 + 
to 14 years, and rarely to 16 years at the most; 
and that the great majority of the pupils never 
again attend any educational institution after they 
have left school. It is thus obvious that the aim 
of * Senior Schools ’ should be to give a science 
course as complete as possible in itself as a pre¬ 
paration for ordinary life in the social rank to 
which the pupils belong ; to attempt a course pre¬ 
paratory to more advanced study is a fatal mis¬ 
take. That the schools have not yet realised this 
ideal is evident, for while the number of schools in 
which only one subject is taught is relatively small, 
no fewer than 264 schools make no provision for 
teaching biological subjects, and less than half 
teach both the physical and biological sciences. 
Boys’ schools tend to limit their science teaching 
to chemistry and physics ; and girls’ schools, to a 

• Educational Pamphlet*, No. 80. Memorandum on the 

of Scieno© In Senior Schools. (London : H.M. Stat'- 

le. 34. 
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leas degree, to biology, usually botany ; while in 
many mixed schools, where the happy mean might 
be expected, the boys take a course of physics, and 
the girls confine their attention to botany. Briefly, 
there is too much specialisation, and the outlook is 
thus narrow and lacking in contact with muoh of 
everyday life. 

Blame for this unfortunate state of affairs is 
attributable to more causes than one ; but un¬ 
doubtedly the present condition of the external 
exftminatic^is for which candidates from these 
schools sit is largely responsible. It is true that 
the total number of candidates offering science is 
small--'frequently in the single-figure region in any 
one school ; but the examination syllabus inevit¬ 
ably influences, if it does not dominate, that of the 
whole school. In nearly all these examinations it 
is possible to present a single science subject; and, 
naturally enough, this tends to be the only subject 
studied in the school. Worse still, in physics it 
is possible to present only one branch ; hence boys’ 
schools exist in which the work is restricted to 
* heat, light, and sound \ 

Another potent factor contributing to the un¬ 
desirable specialisation lies in the previous educa¬ 
tion and training of the teachers themselves. 
Analysis of the qualifications of 599 men teachers 
whose university records showed them to have 
attained a reasonable standard in science revealed 
that 547 have qualifications in physics, 510 in 
chemistry, but only 30 in botany and 8 in zoology. 
Among woman teachers the disproportion is less 
marked; here for every 100 qualifications in 
physical science there are 07 in biological. It is 
encouraging, however, to find that science teachers 
are availing themselves of short holiday courses in 
order to widen their knowledge and give greater 
breadth to their teaching. 

To solve the problem confronting each of these 
schools no single cut-and-dried detailed syllabus is 
possible or desirable. Each school should adapt 
its science teaching to the special circumstances 
of its locality, that is, to those of the ordinary 
everyday life of the great majority of the pupils 
both during and after the school years. The sur¬ 
roundings and occupations of young men and 
women in a manufacturing town will be very 
different from those of persons dwelling in purely 
rural districts ; and it is essential that the school 
soienoe course should, for each category, be such 
that the after-school life shall be enriched with 
intelligent interest in .the daily rourid of work, 
life, and recreation, 

^^nevertheless, a certain amount common 
. 130] 


to the needs of all. Inasmuch as human beings 
are living creatures and subject to the same laws 
of life as other organisms, some knowledge of the 
fundamentals of biology and of the elements of 
human physiology and hygiene should be given in 
every school. Such universality would in a short 
time result in an instructed public opinion in 
matters of health, and thus in a more healthy, 
more serviceable, and happier community. Botany, 
so unreasonably favoured in girls’ schools, cannot 
by itself achieve this. It ought not to be possible 
in any of the external examinations of these schools 
for a candidate to offer botany alone or zoology 
alone. The one subject, biology, embracing the 
essentials of both animal and plant life, should be 
compulsory, and should include a few life-histories 
in both kingdoms, especially of such organisms as 
are common and of economic or hygienic import¬ 
ance. Details of structure should be introduced 
and demonstrated only so far as they are needed 
to render intelligible the more obviouH activities of 
living organisms. 

Again, in this age of machinery, * wireless ’, 
and other applications of the various formtf of 
energy, no one, whether in country or in town, can 
live intelligently without some knowledge of the 
principles of the physical sciences. The teaching 
should start from the objects familiar to the child; 
say, the hot-water radiators or the electric lamps, 
and should work back to first principles. In¬ 
terest is thus roused at the outset, and is sustained 
throughout the series of demonstration experi¬ 
ments designed to find out how the thing acts. In 
schools of this type, personal practical work by the 
pupils should not be allowed to occupy more than 
a small fraction of the time allotted to the science 
course. It is here that many teachers find it diffi¬ 
cult to break away from the tradition in which 
they themselves were educated, failing to appreci¬ 
ate the great difference.bet ween their own past and 
the pupils’ present needs for science. To start a 
course of physics, as so frequently, with practical 
mensuration, is a soul - destroying method. Cal¬ 
culation of areas, volumes, and the like is the work 
of the mathematician ; time enough to determine 
arty one of them when the information is actually 
required in the course of some scientific experiment. 

Biology and physics, then, should form the main 
part of the soienoe teaching in these schools, 
Chemistry has, of course, claims arising from its 
importance in industries and in agriculture ; but 
in view of its intrinsic difficulty, of the short- time 
available, and of the tender years of the ohildren, 
it is reoommended that in this subject the teaching 
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should go little beyond the simple chemistry of 
air and water, save in special local circumstances. 

A further important point is that the several 
branches of science should not be taught as separate 
subjects. There are many links and points of con¬ 
tact between them ; and teachers should bo so 
trained in the theory and the experimental tech¬ 
nique of each as to be able with confidence and suc¬ 
cess to combine physical and chemical experiments 
with their biological teaching and demonstrations. 

Summing up, the science course in a 4 Senior 
School ’ should aim at promoting an intelligent 
appreciation of man and his environment, and for 
this purpose a new method of approach is necessary. 
All who are responsible for such courses in Senior 
Schools should carefully consider the recom¬ 
mendations of this pamphlet; and those in charge 
at public schools, where the problem for the non- 
specialist is not widely different from that in ‘ Senior 
Schools ’, might also study it with advantage. 


Concerning Mutton and Wool 

(1) Empire Marketing Board. Wool Quality: a 
Study of the Influence of various Contributory 
Factors , their Significance and the Technique 
of their Measurement. By Dr. S. G. Barker. 
Pp. 328 4- 41 plates. (London : H.M. Stationery 
Office, 1931.) 2D. 

(2) Growth and the Development of Mutton Qualities 
in the Sheep : a Survey of the Problems involved 
in Meat Production. By John Hammond, with 
a Section in conjunction with A. B. Appleton. 
(Biological Monographs and Manuals.) Pp. 
xxvi + 597 + 53 plates. (Edinburgh and London : 
Oliver and Boyd, 1932.) 42s. net. 

IOLOGICAL products are commonly both 
complex and subject to variability. Re¬ 
search work on their production, whether genetic 
or nutritional, or even purely an attempt at 
classification, cannot proceed far before it becomes 
an urgent necessity to define the nature of the 
product and to measure its varying characteristics. 
More particularly is it necessary to consider those 
differences that are of practical importance. 

It is significant that two volumes dealing with 
mutton and wool respectively should appear at the 
present time. Both are a response to the need for 
establishing a precise scientific basis for research 
upon sheep breeding and sheep nutrition. 

(1) The two volumes are widely different in 
content. This is due to the very different de¬ 
velopment of knowledge in the two fields. Dr. 
Barker deals with a subjeot that has exercised 
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the ingenuity of many workers for well over a 
century, a subject to which he has himself made 
important contributions. His book, therefore, is 
a review of the literature dealing with the wool 
fibre and its physical and chemical properties, 
together with related substances such as wool 
grease and common impurities. The book will 
undoubtedly prove of the utmost value to re¬ 
search workers in this field, for, until its appear¬ 
ance, there has been no adequate review in English. 
The literature is peculiarly scattered and many 
important papers are hidden in volumes that most 
students find difficult to obtain. 

Dr. Barker covers the field with thoroughness, 
and appends a valuable bibliography. His purpose 
has clearly been to bring together the material and 
to give the reader a clear account of the scope 
and findings of each paper. It is not a critical 
review and usually each author’s conclusions are 
set forth without much comment. It is more useful 
to the research worker, however, that the volume 
should be comprehensive rather than critical. 

The book is admirably produced and illustrated 
and contains numerous tables. The bibliography 
is made to serve as an authors’ index, but there is 
no subject index. This is an unfortunate omission 
in a book that will undoubtedly take its place as a 
very valuable work of reference. 

(2) Mr. Hammond’s book is the record of nearly 
twenty years of research. Most workers on animal 
nutrition have been content to consider only gross 
weight and chemical composition, and while it 
is true that much valuable information can be 
secured in this way, there are many qualitative 
and quantitative differences that cannot be ex¬ 
pressed in these terms. Mr. Hammond states in 
his preface that he has attempted to approach the 
problem from the other end by making observa¬ 
tions on the product and then working backwards 
to discover the factors that affect its formation. 
This novel approach has yielded results of out¬ 
standing interest, and Mr. Hammond’s observa¬ 
tions, fully and clearly set forth in this book, will 
prove a mine of information to research workers 
concerned with any aspect of meat production, and 
will also prove an inspiration to all who are con¬ 
fronted by similar problems in other fields. 

In reviewing a book of this size, which contains 
a mass of detailed tabular information of such an 
original nature, it is only possible to indicate the 
scope of the work and to mention in passing one or 
two of the host of interesting points that are raised. 

The book is divided into five parts. The fir** 
deals with the rate of growth in live welt* ‘ 
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flock of Suffolk sheep. Variations are related to a 
number of factors such as age, sex, number of young, 
time of lambing, and so forth. In the second part 
the argument is carried a stage further. Carcase 
percentage is considered, again in relation to the 
factors that affect it. This section also includes 
data on the relative development of organs, and 
it is clearly shown that each organ follows a growth 
curve of its own. Breed differences are striking, 
and Mr. Hammond makes the interesting suggestion 
that when the size of a species is reduced, the body 
decreases more rapidly than the head, and that 
when a species is increased in size, the body in¬ 
creases more rapidly then the head. This is 
probably due to the fact that the head reaches its 
maximum rate of growth early. The third part is 
a very complete account of variations in the rate 
of development of different parts of the skele¬ 
ton, that is, of the basis of bodily conformation. 
Early maturity is regarded in general as a desir¬ 
able feature in a meat-producing breed, but Mr. 
Hammond suggests that this is a more fundamental 
and inevitable trend than the practical man has 
perhaps realised, for it is pointed out that the most 
perfect meat conformation will be found in the type 
that matures early. “ Early maturity and ultim¬ 
ate breed improvement go hand in hand.” 

The fourth part deals with variation in the pro¬ 
portion of muscle, fat, and bone in the carcase, and 
includes general observations on the composition 
of the gain made at different ages and the economic 
considerations affecting age of slaughter. Mr. Ham¬ 
mond suggests that in the early maturing breeds 
the point has been reached at which the relatively 
low rate of reproduction of the sheep is becoming 
a serious limiting factor. He is doubtful whether 
the slieep can hold its own in intensive farming 
unless improvement can be effected in this direction. 

The fifth part of the book is written jointly with 
Dr. A. B. Appleton and is entitled “ Study of the 
Leg of Mutton It is a minute analysis of the 
anatomical (and chemical) differences that deter¬ 
mine economic value. The section that deals with 
the histology of muscle is of particular interest and 
importance. The histological differences are sur¬ 
prisingly large and definite, and are undoubtedly 
closely associated with variations that determine 
the edibility of meat. 

The last section of the book deals with two 
factors that affect edibility, namely, tenderness and 
flavour. Seldom can. the cooking of legs of mutton 
in the kitchens of a Cambridge college have been 
vised with such anxious care as on the 
^ when Mr. Hammond entertained his 


friends at remarkable feasts! The individual 
muscles were dissected out, and the guests, $11 men 
used to scientific investigation, were asked to place 
the muscles in order as regards tenderness and 
flavour. The two characteristics vary independ¬ 
ently ; for example, the biceps femoris heads the 
list for tenderness, but is lowest for flavour except 
for the psoas major. The semimembranosus heads 
the list for flavour, but occupies a lowly position for 
tenderness. The correlation between tenderness 
and small size of muscle fibre is 0*71, and between 
tenderness and ‘ fineness of grain ' 0 33, whereas 
the correlation of this characteristic with paleness 
of colour and amount of marbling (in any one 
animal) are only 0*20 and 0*11 respectively. The 
correlation between high flavour and dark colour 
is 0*45, and between high flavour and coarse grain 
0 48, while there is no correlation with fibre size or 
with amount of marbling. So the hook ends with 
the clear indication that even the most elusive 
characteristics of a variable product can be related 
to what can be weighed and measured. 

There are full indexes of authors and subjects 
and a copious bibliography, though one may regret 
that the usual biological practice has not been 
followed, in that titles of papers are omitted. The 
illustrations are admirable and the tables very 
clearly arranged. The whole arrangement and 
production of the volume are delightful and reflect 
the greatest credit on the editors of the series and 
on the publishers. J. A. Fraser Roberts. 

Diatoms 

Kryptogamen-Flora von Deutschland, Osterreich und 
der Schweiz. Von Dr. L. Rabenhorst. Zweifce 
vollstandig neu bearbeitete Auflage. Rand 7 : 
Die Kiesdalgen Deutschland *, Osterreichs und der 
Schweiz mit Berilcksichtigung der ubrigen Ldnder 
Europas sowie der angrenzenden Meeresgebiete. 
Von Dr. Friedrich Hustedt. Teil 1. Pp. xii + 
920. 63 gold marks. Band 9 : Die Flechten 
(Lichenes) Deutschland*, Osterreichs und der 
Schweiz mit teilweiser Berilcksichtigung der Ubrigen 
Ldnder Europas . Herausgegeben von Dr. Alex* 
ander Zahlbruckner. Abteilung4: Cladoniaceen 
und Umbilicariaceen. Halite 2: Die Qaitung 
Cladonia . Von Dr. Heinrich Sandstede. Lief. 

l, 2. Pp, 531+34 Tafeln. 47*50 gold marks. 

(Leipzig: Akademisohe Verlagsgesellschaffc 

m. b.H., 1930-1931.) 

S ~ INGE the publication of Van Heuick’a synopsis 
and Peragallo’s treatise on the marine diatoms 
of France, no comprehensive systematic treatment 
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of these difficult forms has appeared, for Schmidt’s 
“ Atlas der Diatom aceenkunde ”, most valuable as 
a work of reference, scarcely fulfils these functions. 
While the contributions of Meister, Boyer, and 
especially the new edition of Bacillariaies in the 
“ SusswaBserflora ” by HuHtedt, each serve a useful 
purpose in their respective fields, a treatment 
covering the majority of known forms has long been 
needed. Fortunately, it has fallen to the Jot of 
Hustedt to undertake this work, and the volume 
now under review amply testifies to the thorough¬ 
ness with which he is carrying out his task. It 
comprises introductory matter occupying some two 
hundred pages, as well as the taxonomic treatment 
of the centric forms. 

The former deals with the structure, life-history, 
and physiology of diatoms, as well as with the tech¬ 
nique involved in their preparation and study. In 
a taxonomic work most room is naturally given 
to a consideration of features of major systematic 
importance, and considerable space is devoted to a 
discussion of the structure of the cellular envelope. 
It is unfortunate that details of the author’s recent 
work on the raphe of Epithemioideae, Nitzschioideoe, 
and Surirelloide® could not be included, and one 
may express A\e hope that they will find a place in 
later sections. Some sections (for example, that 
dealing with chromatophores) would have gained 
by the mention of more abundant examples. The 
citation of literature is not always satisfactory ; 
thus, one seeks in vain in the respective biblio¬ 
graphies for the references to Heinzerling and 
Richter cited in the third and fourth sections, 
although they are mentioned elsewhere. More par¬ 
ticulars as to the occurrence and general biology of 
diatoms would have been useful; their periodicity 
is barely mentioned, and there is no reference to 
Pearsall’s work. With most of the views expressed 
< the introduction one will be in general agreement, 
dfc the statement on p. 9 as to the haploid nature 
of centric diatomB and the occurrence of reduction 
during gemination of the zygote, never very prob¬ 
able, is scarcely in accordance with recent work. 
As a whole, however, the introduction constitutes 
a useful summary of present knowledge. 

The taxonomic section dealing with Centric®, 
the classification of which broadly follows Schiitt’s 
system, merits unstinted praise. The keys are well 
constructed, but in the larger genera the species 
might usefully have been numbered, so as to facili¬ 
tate the finding of them in the descriptive part. 
The numerous difficult forms are illustrated by 
excellent text-figures, many original and quite as 
clear as the figures usually furnished on plates. 
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The concise diagnoses are often accompanied by 
critical remarks, adding greatly to the usefulness of 
the work, which has clearly been prepared with care 
by one who is a master of his subject. 

Sanstede’s monograph of the genus Cladonia is a 
work that will be highly valuable to the' specialist. 
The species are grouped in the three subgenera 
Cladina , Pycnothelia , and Cenomyce , and are illus¬ 
trated on a considerable number of plates. A 
particularly useful feature is the clear distinction of 
different habitat-forme. F. E. Fritsoh. 


Modern Physical Chemistry 

(1) Physical Chemistry : an Elementary Text , 

Primarily for Biological and Pre-medical Students . 
By Prof. L, J. Gillespie. (International Chemical 
Series.) Pp. ix+287. (New York : McGraw-Hill 
Book Co., Inc.; London : McGraw-Hill Publish¬ 
ing Co., Ltd., 1931.) l(u?. M. not. 

(2) Outlines of Theoretical Chemistry. By Dr. F, H. 
Getman. Fifth edition, revised and largely re¬ 
written by Prof. F. Daniels. Pp. ix +643. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1931.) 22.s. 3d. net. 

(3) Industrial Chemical Calculations : the Applica¬ 
tion of Physico-Chemical Principles and Data to 
Problems of Industry . By Prof. O. A. Hougen 
and Prof. K. M. Watson. Pp. vii+502. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1931.) 28 s. net. 

(4) The Kinetics of Homogeneous Gas Reactions. 
By Dr. L. S. Kassel. (American Chemical 
Society Monograph Series, No. 57.) Pp. 330. 
(New York : The Chemical Catalog Co., Inc,, 
1932.) 6.50 dollars. 

(1) T)ROF, GILLESPIE’S book is a courageous 
JL attempt to bring the modern conceptions 
of physical chemistry within the range of compre¬ 
hension of what he calls “ biological and pre¬ 
medical students If by the latter we understand 
students preparing for first medical examination 
in Great Britain, then the book will be found too 
difficult. For slightly more advanced students of 
physical chemistry, whether medical or not, it 
will be found both stimulating and helpful. The 
emphasis throughout is on biological problems, in 
which physical chemistry if* recognised as ]>erbaps 
the most important guiding principle, and the range 
of subjects selected is admirable for this field. 
More attention might, it is true, usefully have been 
given to questions of reaction velocity and c ataiygg 
the chapter on these subjects being so mewh| ^|p 
adequate and out of proportion as 
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the rest of the book. After aH, y there could be no 
life if everything were in eoni librium or pseudo - 
equilibrium. 

In many eases deductions of formula' are given, 
in some cases by simple and ingenious methods, and 
this part of the book is well worth study by teachers 
and students of general physical chemistry. The 
thermodynamic treatment is the most prominent, 
the so-called free energy being introduced and used 
in a very interesting and instructive way. The 
perplexing*qnest,ion of the signs of electrodes and 
cells is fully dealt with, the author adopting one 
of the American conventions in the first part of the 
book, and the other in the second part (pp. 133, 245). 
The activity conception is clearly explained and 
is used throughout, and there is a good chapter on 
the Dorman equilibrium. 

This book is a very good elementary account of 
certain selected aspects of physical chemistry, and 
is certain to prove useful both to teachers and 
students. 

(2) Prof. Getm&n's textbook, first published in 
1913, represents, as it were, the extrapolation of 
the classical type of treatise initiated by Ostwald’s 
“ Outlines of General Chemistry ” into the modern 
period. The fact that it is now in its fifth edition 
shows that it is a highly successful and valuable 
work, and in its modern form it reflects faith¬ 
fully the important outlines of the science. Prof. 
Daniels had a good stock on which to graft the new 
ideas, and he has performed his duty admirably, 
the whole organism now being as one. 

A very praiseworthy feature is the inclusion of 
descriptions of experimental methods, which have 
tended to disappear from some books, leaving the 
incorrect impression that physical chemistry is a 
branch of mathematics. The sections of electro¬ 
chemistry are particularly good, careful attention 
being given to all points which usually cause diffi¬ 
culty ; and the introduction of activities, with good 
examples of their application, makes thiH part of 
the book a real help to teachers and students. The 
chapter on thermodynamics gives a good summary 
of the American system of calculations. Many 
problems are given, and answers to some are pro¬ 
vided. 

A few minor points of criticism may be mentioned 
for consideration by the authors whon a new edition 
is in preparation. In considering viscosity, the 
question of turbulent flow might be mentioned ; 
the so-called ‘ factors * of energy are introduced 
(p. Ill), but those of thermal energy are surely 
'*'HK?rature and entropy, hot temperature and heat 
*u\d in any event it is not true to say that 
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“ all forms of energy may be expressed as the pro¬ 
duct of two factors ”, since radiation cannot be so 
expressed ; the derivation of the Gibbs-Helmholtz 
equation on j>, 133 is not clear, although it follows 
the usual lines, since the student does not hoc that 
equation 67 refers to a cycle and equation 69 to 
an isothermal process ; the “ approximate form 
of Maxwell’s distribution law, considering distribu¬ 
tion in two dimensions only, although it ” may be 
sufficiently accurate for most work in chemical 
kinetics ”, cannot represent the facts, and its use 
in other fields has led to mistakes ; on p. 474 it 
would perhaps have been better to have given the 
deduction of the formula for the antimony electrode 
rather than for a hypothetical case. 

(3) Chemical engineering is a branch of applied 
physical chemistry, as the authors of Industrial 
Chemical Calculations ” recognise by their sub-title. 
The change-over from the lecture room and labora¬ 
tory to the engineer’s office and the works is partly a 
matter of arithmetic, and very few additional ideas 
or conceptions are involved. The physical chem¬ 
istry, however, must go somewhat beyond what 
the student usually learns in a degree course, and 
it must be brought into intimate relation with 
practice. 

Such a book as the present one will go a long way 
in helping the student to bridge over the transition 
period, and it should he valuable to men going into 
industry. As the authors say, the method of tack¬ 
ling a calculation needs careful consideration. Most 
students, in working out a gas volume problem in 
which Fahrenheit temperatures are involved, would 
first convert these to centigrade and then proceed 
on the old familjar lines, with needless loss of time 
and energy. On the other hand, the use of short 
cuts is often dangerous, and, as the authors say, 
results only in the saving of time for the calculator 
who is experienced and proficient. “ In industrial 
practice it is necessary not only to obtain a solution 
rapidly, but also to present this solution in such 
form that its correctness is certain.” There are 
well-tried ways of doing this, and they are explained 
in the book. 

Many problems are worked out in the text and 
several are given for solution. It would have been 
very much better to have given answers to these, 
since, unless the student has always a teacher to fall 
back upon who is willing to work out these problems, 
he does not know whether he is making progress or 
not. The authors provide good tables of constants 
and data, and give references to literature. 

The section on fractional distillation, in view of 
the great importance of the subject, is perhaps a 
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little inadequate and should be extended in future 
editions. The book is one which can be recom¬ 
mended as likely to prove very valuable to students 
and teachers. It is well w r ritten, and the authors 
have spared no pains in making their presentation 
of the subject both intelligible and authoritative. 

(4) The treatment adopted in Dr. Kassel's in¬ 
teresting and useful book is essentially that of 
statistical mechanics, which he considers has been 
the most successful in this field, and of which he 
gives a condensed but clear account in the opening 
chapters. The theoretical treatment and the de¬ 
tailed consideration of the experimental data are 
separated, which makes for clearness, the theory 
being discussed in the first part of the book and the 
data in the second, larger, part. 

This second part of the book is particularly help¬ 
ful, since the author has examined the data with 
great care, involving the recalculation of much ex¬ 
perimental material and, incidentally, the revelation 
of no insignificant number of arithmetical errors 
in the original papers. The theoretical treatment 
includes a good critical discussion of the wave 
mechanical method, of intermolecular forces in 
imperfect gases and their influence on collision 
frequencies, and on various types of reaction. 
This part is clear and sufficiently advanced to be 
of real utility. After a chapter on experimental 
methods, the discussion of particular reactions is 
begun, and the field is very satisfactorily covered. 

There is a useful appendix giving numerical 
values of heats of dissociation. Dr. Kassel’s book 
may be recommended as giving a dear and authori¬ 
tative account of a field of investigation which has 
attracted a considerable amount of attention in 
recent years. J. R. Partington. 


Short Reviews 

Firedamp Explosions and their Prevention. By 
W. Payman and Prof. I. C. F. Statham. Pp. 
xii + 158. (London: Oxford University Press, 
1931.) 1 2a. M. net. 

The steady decline in loss of life arising from fire¬ 
damp explosions in coal mines of itself bears testi¬ 
mony to the precautionary measures which have 
been developed to minimise this ever-present 
danger. The authors have embodied in short com¬ 
pass an account, drawn largely from papers pub¬ 
lished during recent years by the Safety in Mines 
Research Board, of the properties of firedamp, its 
ossible means of ignition in a mine, and how, 
y the construction, maintenance, and testing of 
apparatus used in coal mines, the hazard of explo¬ 
sion may be minimised. 

In outlining the statutory requirements for safety 
lamps, bells, relays, telephones and shot-firing appa- 
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ratus, details are given of the tests undertaken at 
the research stations at Buxton and Sheffield. It 
is of interest to note that more stringent require¬ 
ments as to the candle power of safety lamps are 
indicated, for it is held in many quarters that better 
lighting would prove a most valuable contribution 
to increased safety. A large section of the book 
deals also with the design and testing of flame-proof 
electrical apparatus, the use of which is rapidly 
increasing. Thus, between 1912 and 1929, the horse 
power of electrical plant installed in British mines 
increased by an average of 35,400 a year ; without 
the aid of electrical energy many of our mines 
could not produce coal to-day at an economic price. 
The final chapters are devoted to coal-mining ex¬ 
plosives and their substitutes, the nature of the 
flames produced by explosives being well illustrated 
by photographic records. On all these matters 
comparison is made with United States and Con¬ 
tinental practice. 

The book is written authoritatively, is free from 
typographical errors and well produced, and should 
be in the hands of all associated with mine manage¬ 
ment. Being mainly a compilation of statutory 
tests, ete., it suffers Homewhat from ‘ cataloguing ' 
and would have made better reading had more 
space been devoted to the historical side. It seems 
unbelievable that a book on firedamp explosions 
could have been written without mention of Sir 
Humphry Davy. 

Two Thousand, Years of Science : the Wonders of 

Nature and their Discoverers. By Prof. R. ,J. 

Harvey-Gibson. Second edition, revised and 

enlarged by Dr. A. W. Titherley. Pp. x + 508. 

(London : A. and C. Black, Ltd., 1931.) 12s. (k/. 

net. 

The fact that a second edition of this book has 
been called for only a year after the publication of 
the first is sufficient testimony to its general appeal. 
In its present form it includes much more informa¬ 
tion relating to the modern period, while the pro¬ 
vision of chronological tables aids the reader to 
arrive at a true perspective. Dr. Titherley has 
clearly been at pains to check his facts—no light 
task in a survey of two thousand years—and 
though some of the judgments expressed are per¬ 
haps a little superficial, the book as a whole forms 
a reliable and readable guide to the principal course 
of the development of science. 

Such ‘ popular ’ accounts of the work of men 
of science serve a very useful purpose in the modern 
world, and the pity is that there are so few of them. 
Admitted that a great deal of present-day scientific 
theory is beyond the comprehension of the layman, 
it yet remains true that most ©f the results, and 
manv of the methods, can be rendered intelligible 
by skilful exponents ; and that the public is eager 
for such fare is sufficiently obvious from the excel¬ 
lent reception accorded to simple explanations of 
scientific achievement when authoritatively written- 
We hope that the example of the present book may 
be widely followed : meanwhile, in the interests 
accuracy, we may perhaps direct attentiomJ&jaB 
few minor errors that have eluded 
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vigilance, Basil Valentine—if he ever existed— 
certainly did not publish the Triumphal Chariot 
of Antimony ” about 1430; the discovery of 
carbon dioxide is generally attributed to J. B. van 
Helmont, not to his son JVlcrcurius ; the Saracens 
are probably wrongly blamed for burning the library 
at Alexandria ; Mayow’s “ spirit us nitro-aereus ” 
is not equivalent to the modern oxygen ; and 
the “ Summa perfect ion is ” iw scarcely the oldest 
chemical book. 

Simple Determinative Mineralogy, By H. R. 
Beringer. Pp. vii + 239. (London : Mining Pub¬ 
lications, J^td., 1931.) 10$. (kL 

This is definitely not a textbook of systematic 
mineralogy, but a handbook intended to assist 
students and prospectors in the field determination 
of mineral species. 

The method adopted is based on the recognition 
of two physical characteristics generally easily and 
quickly determinable—specific gravity and hard¬ 
ness. Accurate determination of these two proper¬ 
ties should serve to restrict any mineral to a more 
or less Hinall group. Further recourse may then be 
had to the blowpipe and to the description of the 
other properties of suspected species. 

Practical methods for the determination of 
specific gravity are dealt with in the first part of 
the book. Two mineral lists make up the bulk 
of the text. In one the species are grouped accord¬ 
ing to specific gravity, the members of each group 
being listed in order of hardness. In the other the 
minerals are arranged solely in the order of their 
specific gravity, and a concise account of their 
other physical properties is given for each species. 
Notes are added on their chemical properties. There 
is also a list of the elements, with a short account 
of their blowpipe and other chemical reactions. 

The author has had many years’ experience as a 
teacher of practical mineralogy in the School of 
Mines at Camborne, and his method has been in 
use there for more than ten years. This should be 
sufficient recommendation of the practical utility 
of his book. 

Key to and Primer of Interlingua. : or Latin without 
Infections meant to be used as an International 
A axillary Language amongst Peoples of various 
Mother Tongues. Pp. v + 168. (London : Kogan 
Paul and Co., Ltd. ; New York : E. P. Dutton 
and Co., 1931.) 4 s. 6 d. net. 

This excellent little book shows the degree of 
perfection and range of application of the auxiliary 
language invented by Prof, G. Peano and his 
friends. Interlingua, or Latin without inflections, 
is meant to be UBed as an international auxiliary 
language amongst peoples of various mother 
tongues. Yet in reading through the rules of Inter¬ 
lingua, the glossary, and the interesting reading 
book, one is bound to find that, if this auxiliary 
language might satisfy the requirements of Latin 
races, the Anglo-Saxon languages, and the Slav 
languages, not to mention the extra-European 
v -''ages, can scaroely look updn it as a helpful 
v On the other hand, scholars would 
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always prefer Latin to the Interlingua owing to the 
history and the documents which enshrine it. 
Further, a language which is spoken with difficulty 
by a band of enthusiasts and has no literature of 
its own can soarcely appeal either to the pragmatist 
or to the lover of artistic productions. The admira¬ 
tion one cannot help feeling for the untiring and 
disinterested efforts of Prof. Peano’s school will 
never outbalance the deadweight of the irreparable 
curse of the Tower of Babel. T. G. 

East Yorkshire : a Study in Agricultural Geography. 
By Dr. S. E. J. Best. Pp. xv + 189 + 8 plates. 
(London, New York and Toronto : Longmans, 
Green and Co., Ltd., 1930.) 16*. net. 

Dr. Best’s book is typical of the surveys which 
modern students of geography are making for 
different areas in Great Britain, and shows how 
closely geography and agriculture are allied. The 
method is to survey the country from the various 
geographical points of view, studying its formation, 
topography, climatic and other factors, and then 
to set out the agricultural statistics in map form 
and discuss the agricultural utilisation of the land 
in the light of its geographical and topographical 
features. This book is an admirable example of the 
aid which agriculture and geography can mutually 
render. 

In a future edition it would be helpful if the 
author would give an index and a bibliography. 
The literature of the subject is widely scattered 
and often diffuse ; students would be greatly 
assisted if a list of the best authorities could be 
presented to them. The author pays a tribute to 
the work of his distinguished namesake, Henry 
Best, who in the seventeenth century published an 
account of farming in Yorkshire ; this book was 
reprinted by the Surtees Society but has long been 
unobtainable by students : one cannot help wishing 
that a reprint were available. 

The Birds of Tropical West Africa ; with Special 
Reference to those of the Gambia , Sierra Leone , 
the Gold Coast and Nigeria . By D. A. Banner- 
man. Published under the Authority of the 
Secretary of State for the Colonies. Vol. 2. 
Pp. xxix + 428 + 15 plates. (London : The 
Crown Agents for the Colonies, 1931.) 22*. 6 d. 

The first volume of Mr. Bannerman’s work has 
already been highly commended in these pages, 
and the second deserves equal praise. The book 
admirably combines the two purposes of giving a 
summary of knowledge of West African birds and 
of providing a working guide to observers on the 
spot. This volume has also particular interest for 
European ornithologists, as it deals with the occur¬ 
rence and habits of many northern species that are 
known in Africa as migrants. It has already been 
remarked that publication of the work is supported 
by the governments of the British territories in 
West Africa : further aid from the Gold Coast has 
now made it possible to increase the number of 
illustrations as compared with the first volume. 
These include some beautiful coloured plates and 
many drawings of excellent clearness. 
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Scientific Research and 

S O far we have discussed only one aspect of the 
contribution of science to industry. Equally 
important is the contribution which scienoe makes 
in technique, the provision of new technical methods. 
The importance of this aspect of the service of 
scienoe to industry was enforced on British industry 
in the early days of the War, when our dependence 
on Continental firms for all classes of scientific in¬ 
struments and glassware imposed a considerable 
handicap in the expansion of the munitions and 
other industries to meet the war-time demand. 
Without the instruments of precision for measure¬ 
ment and control of temperature, pressure, re- 
fractivity, and other properties, which have been 
evolved by purely scientific work, industrial de¬ 
velopment would have been much more laborious. 
Modern advances in the measurement of high 
temperatures paved the way for the develop¬ 
ments in the metallurgical industries. The develop¬ 
ment of the newer industries, such as the radio 
industry, the manufacture of synthetic resins and 
rayon, is essentially a record of advance closely 
related to the utilisation not merely of scientific 
discoveries but also of scientific methods and 
scientific instruments for purposes of control. 

The significance of such methods as X-ray 
analysis, ultra-violet light, hydrogen ion determina¬ 
tion, thermionic valves for control purposes, in¬ 
cluding automatic control, in industry is only now 
being appreciated. In high -pressure reactions as well 
as low-pressure reactions and distillation in very 
high vacuum, science has provided industry with 
a whole range of new technique. Scientific work 
on the two forms of hydrogen has recently simplified 
the evaluation of industrial catalysts, while almost 
simultaneously the discovery of the selective pro¬ 
perties of a copper chromite catalyst has enor¬ 
mously increased the possibilities of development in 
the industrial hydrogenation processes. 

X-ray methods themselves provide a striking 
example of the reaction on industry of scientific 
technique. The recent application of X-ray 
methods to textile research has led to discoveries 
relating to the structure of cellulose, wool, and hair 
which throw new light on just those typical 
properties of wool whioh are of fundamental im¬ 
portance in manufacturing operations. As a result, 
a correct interpretation of the conditioning, dyeing, 
and other adsorptive processes has been facilitated 
and a method elaborated for measuring the surfaoe 
scale structure of the wool fibre whicn represents 
the first step towards placing the important tech¬ 
nical operations of milling on a scientific foundation. 
In addition, the discoveries lead to an interpreta¬ 
tion of the structure of cellulose whioh has a direct 
bearing on the mereerisation process. 

Refinements of technique are not the only factor 
that is continually changing the relations of scienoe 
and industry and determining the rise of new 
industries or decay of others. Almost every year 
sees fresh compounds, formerly curiosities and 
* Continued from p. 205. 
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accessible only by tedious and costly laboratory 
processes, produced on the commercial scale at a 
price whicn allows their use in industry or in 
scientific laboratories as the raw material of further 
researches. The papers published in the journal of 
any chemical society reveal the way in which the 
scope of scientific research has been enlarged and 
influenced by industrial advances. The utilisation 
of waste materials, the delicate balance between 
by-product and main product, the fall or rise 
in price of basic materials like sulphuric acid, 
methyl alcohol, glycerol, which alone may result 
in new routes to existing products—the war-time 
shortage of sulphuric acid, for example, led to the 
development of alternative methods for phenols and 
amines which have not been entirely replaced by 
the earlier methods—these are factors which con¬ 
tinually emphasise the dynamic character of in¬ 
dustrial research and frequently have far-reaching 
effects on scientific research. 

While science has thus provided industry with 
instruments of precision and methods of attack on 
technical problems, an important contribution has 
also been made in the field of industrial health and 
safety. Until scienco had revealed the cause of 
yellow fever and the methods of its prevention 
and control, the resources of the engineer were in¬ 
adequate to construct the Panama canal. Merely 
to walk through a modern dry battery or accumu¬ 
lator factory is to realise how medical science, by 
examining the causes of industrial poisoning, dusts, 
and their prevention, has revolutionised conditions 
of work. Hundreds of industrial processes operate 
smoothly every day because the scientific study of 
the properties of materials has enabled working 
conditions to be devised which satisfy stringent 
requirements of safety and efficiency. Industrial 
health is, however, not simply a matter of securing 
that adequate precautions are taken in the hand¬ 
ling of toxic materials or operating dangerous 
machinery. Science can do much to eliminate such 
risks, and the accident rate in works where in¬ 
flammable, explosive, or highly toxic substances are 
handled under pressures of hundreds of atmospheres 
or at very high temperatures is frequently below 
the average in industry. 

In addition, although science cannot altogether 
eliminate the human factor, which is responsible 
for ninety per cent of industrial accidents, accidents 
are, however, always unduly prevalent among a 
comparatively small number of workers. The evi¬ 
dence shows that absenteeism due to sickness is 
usually abnormally high among the same persons, 
and that on an average they are-also less skilled at 
their work. Generally it may be said that those who 
are most suited to their work or environment react 
the most healthily to their environment, whether 
we measure the reaction by working efficiency or 
skill, tendency to sickness, or proneness to accidents. 

It is thus evident that vocational selection te o fc 
outstanding importance as much from the pQfcgtfjg| 
view of industrial safety as from that 
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efficiency. No more valuable Work is being done 
by the National Institute of Industrial Psychology 
than that which the Institute is carrying out in 
this field, and as a result of the application of 
scientific methods remarkable progross has already 
been made. In spite of the munping influence of 
unemployment on the application of some of the 
newer methods of vocational selection and guidance 
which have been elaborated, it has been demon¬ 
strated that we can at any rate avoid placing in 
dangerous positions those peculiarly liable to acci¬ 
dents, and the policy of eliminating the unfit before 
and not as a sequence to accidents is not utopian. 
A classification into risk classes aoeording to per¬ 
sonal characteristics has already been indicated as 
possible. 

The part played by science in securing improved 
and safer conditions of labour is often overlooked, 
but the work of the Industrial Health Research 
Board alone would demonstrate the importance of 
scientific research in this field. Industrial physio¬ 
logy, of course, is only one section of the field of 
scientific management, but it is the section in 
which the most important modern developments 
have occurred. During recent years the study of 
industrial physiology and psychology has elabor¬ 
ated methods of preventing strikes and of pro¬ 
moting oo-operation between the different organisa¬ 
tions of production which are to-day part of the 
scientific organisation of labour in America. These 
researches have the same object as the strict applica¬ 
tion of Taylor’s principles in factory and workshops. 
The success of such work is demonstrated by the 
changed attitude of the workers, who recognise 
that attempts made to increase production have 
become more humane and devote more attention to 
the human side and the health of the operators. 

Much of the work of the Industrial Health Re¬ 
search Board is only preparatory, hut conclusions 
have already been reached which involve no re¬ 
volutionary changes, and, indeed, only place on 
a scientific and statistical basis the empirical 
practices of progressive firms. The value of such 
results is demonstrated by the fact that they have 
already been adopted in certain branches of in¬ 
dustry, and more widespread acceptance would 
greatly increase their utility. Scientific research 
in industrial physiology and psychology is con¬ 
tinually improving conditions of work bo that both 
the health and efficiency of the worker are improved, 
and it is now being applied to ensure that, so far 
as possible, young persons entering industry are 
fitted into occupations for which they are tempera¬ 
mentally suited. 

It is against this background that we have to 
place the constructive plans of science for our social 
and industrial future, but the present economic 
position of the world has led to certain questionings 
as to the part which science has to play in the future. 
Leaders like Sir Harry McGowan have perceived 
that scientific and technical progress have far- 
reaching reactions not only on industry but also 
qs^the finance and economics of the whole State. 
"Wfic discoveries and their application in in- 
' ^ dislocated the major-balance between 
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industrial and agricultural production, and have 
threatened the whole social, financial, and political 
structure of our civilisation. Sir Harry McGowan 
uttered no idle warning when he hinted at the 
possibility of our common civilisation perishing 
through our inability to control the forces which 
applied science primarily has created. Under the 
influence of science, not only industry but also ac¬ 
cepted views of trade and competition are changing 
their value, and policies such as free trade and 
protection acquire a new significance. 

Sir Harry McGowan has urged that the policy of 
industrial co-operation which has developed not¬ 
ably in chemical industry under such forces should 
be extended into the more difficult field of inter¬ 
national co-operation—as indeed has already been 
done in some few branches of industry, though with 
what success it is difficult as yet to say. As an 
aid to such control or development, 8ir Harry 
McGowan visualises a Minister of State devoted to 
the task of promoting the co-ordinated reorganisa¬ 
tion of all our industries, and beyond this an inter¬ 
national chemical council to provide chemical 
industry with a world-wide range. The effective 
rationalisation thus secured would stabilise develop¬ 
ment and co-ordinate or expedite research. 

There is, however, even now much confusion 
between rationalisation and the processes of mere 
amalgamation or cartel which involve no scientific 
planning or management, and this confusion tends 
to retard progress. In addition it has to be ad¬ 
mitted that in spite of the contribution to industrial 
progress which science has made during the last 
century, there are still many sections of industry 
where scientific research has yet to be recognised 
as one of the principal avenues of progress. Of 
this fact the annual reports of the Department of 
Scientific and Industrial Research provide plentiful 
evidence, and it will be sufficient to refer to the 
poor response of the shipping and shipbuilding 
industries to the offer of the Department to provide 
half the cost, up to £10,000, of erecting a second 
William Froude Tank at the National Physical 
Laboratory for research in connexion with ship 
resistance and propulsion and tests on ship forms, 
propellers, etc. In consequence of the congestion 
of work in the existing tank, not only was research 
being hindered, but also orders for testing were 
accumulating to such an extent that they were 
frequently withdrawn and sent to the Continent, 
where in recent years similar facilities have greatly 
increased. It is obvious that if the testing of ship 
designs is better carried out abroad, orders for con¬ 
struction are likely to follow them abroad. By 
its failure to respond to this offer the shipping in¬ 
dustry dearly was committing suicide, and had 
not the Advisory Council, in view of the vital im¬ 
portance of this industry to the nation, revised its 
recommendation and suggested that the whole 
capital cost of a new tank should be provided 
initially by the State, the depression in the shipping 
and shipbuilding industries must inevitably have 
increased to a point from which any recovery of 
competition with Continental rivals would have 
been impossible. 
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If, however, there are important sections of in¬ 
dustry which have still to learn that, while scientific 
research cannot provide a ready-made solution of 
our present industrial difficulties, it does point the 
road along which persevering effort may enable 
industry to find a way out of those difficulties, it 
is important to remember that there are accordingly 
industries the difficulties of which are due less to 
economic conditions than to neglect of scientific 
method and research in the past. This is essen¬ 
tially the mark of defective leadership. Such in¬ 
dustries are unlikely of themselves to evolve any 
constructive plans on broad enough lines to serve 
the national and not merely individual interests 
and to eliminate the more wasteful forms of com¬ 


petition and overlapping. The scientific planning, 
which Capt. Macmillan and his followers see as a 
logical necessity under a tariff policy, cannot be 
expected of them, and there is, on the contrary, the 
danger that protection will be used by industries 
of this type to bolster up the inefficiency of the 
past. There is every reason to insist that protection 
should only be afforded to these industries on the 
understanding that they definitely put their house 
in order and re-orientate their attitude to funda¬ 
mental research. They must undertake to carry out 
investigations designed to yield a reserve of funda¬ 
mental knowledge which can equally assist in tiding 
over bad times and in strengthening the industry 
to meet independently competition from abroad. 


The Electrification 

FTlHE International Electrical Congress was 
-L opened at the Sorbonne, Paris, on July 5. 
More than a thousand delegates representing 
thirty-one countries attended it. There were 
several papers on electric railway engineering, 
most of which discussed the history of electric 
traction and the modern practice of using direct 
current at 3000 volts on the railway side of the 
substations. A paper by Sir Philip Dawson dis¬ 
cussed the electrification of British railways. 

Sir Philip pointed out that two factors have 
notably influenced the development of electric 
traction on British railways. The first and most 
important was the grouping of numerous small 
railways into four large companies which took 
place shortly after the War. The Southern Rail¬ 
way serves the south-east and south-west of 
England, the track being equivalent to 4000 miles 
of single-line railway. This figure does not include 
the lengths required for sidings and for garaging 
railway carriages. The Great Western Railway 
serves Wales and the west of England, and if we 
neglect a few small Welsh railways, was practically 
unchanged by the grouping. The equivalent track 
length is about 6550 miles. The London, Midland 
and Scottish Railway serves the west side of the 
country from London to the north, the equivalent 
itinerary of track being 13,600 miles. The London 
and North Eastern Railway serves the north-east 
of England and Scotland, the equivalent length of 
the track being 7100 miles. 

Many of the companies which were absorbed by 
these groups were pioneers of electrification and 
were eager to extend the electrified portions of 
their lines. So far back as 1904 the Lancashire 
and Yorkshire Co. electrified the lines between 
Liverpool and Southport, and just before the War 
so also were many lines around Manchester. In 
1904 the North Eastern Railway Co. had electrified 
the suburban lines around Newcastle. The London, 
Brighton and South Coast Railway had very 
ambitious schemes for electrifying its lines, and 
the South Eastern and Chatham Railway had 
actually passed the contracts for electrifying all its 
suburban services. In several cases the ‘ grouping' 
greatly altered the policy of the original companies. 
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of British Railways 

On railway lines where the traffic is heavy or 
where the gradients are steep, electrification has 
many advantages. In industrial districts where 
the density of the population is great, electric 
railways are particularly useful. These regions 
generally follow coal seams. In Scotland, for 
example, there is one from the east to the west 
between the Clyde and the Forth. To electrify 
the line between Glasgow and Edinburgh would 
be a very promising project. In the north of 
England there are many large coal mines extending 
through Durham to Cumberland, the coal area 
covering a space about fifty miles long and twenty 
miles broad. There are isolated coal mines in 
other districts, and there is a coal district in South 
Wales having a length from east to west of about 
seventeen miles and a breadth of about twenty miles. 
Leaving the towns out of account, the density of 
the population varies between 500 to 1000 in¬ 
habitants per square mile. No region of the world 
can compare with Greater London, which within 
an area of about 460 square miles contains a 
population of 12 million inhabitants—a population 
which is greater than a quarter of the total popula¬ 
tion of Great Britain, more than half that of Belgium, 
and equal to three times that of Switzerland. 

The Southern Railway has little mineral traffic. 
It serves all the country south of the Thames 
and depends largely on its local traffic. The Great 
Western Railway has important mineral and goods 
traffic. It serves the south of Wales and the tin 
mines of Cornwall. The London, Midland and 
Scottish Railway serves Scotland and the Midlands 
of Lancashire and Yorkshire. It serves the im¬ 
portant ports of Liverpool and Glasgow. The 
London and North Eastern Railway traverses the 
great industrial regions in the north of England 
and in Scotland. In these four railways the re¬ 
ceipts from the mineral and merchandise traffic 
are 25, 57, 59, and 64 per cent of the total traffic 
receipts respectively. 

The other important factor affecting the use of 
electric traction in railways was brought into exist¬ 
ence when the Act of Parliament of 1926 crea jfldi 
the Central Electricity Board to control 
tion * in bulk * of the'electricity generajgjgJP^^ 
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Britain. The grid now practically joins up all the 
‘ effective ’ generating stations. The overhead lines 
are roughly parallel to many of the main railways. 

The Southern Railway inherited from the 
London, Brighton and South Coast Railway a very 
flourishing suburban electrified system. Had not 
the grouping altered matters, it was the intention 
of the directors not only to finish the electrification 
of all their suburban systems, but also to work 
electrically the whole of the main lines as far as 
Worthing, Brighton, Eastbourne, and Hastings. 
Taking into account the fact that most of the lines 
were actuate!! by direct current, the Southern 
Railway adopted the d.c. system as the standard. 
It is still engaged in electrifying the passenger 
lines from London to Brighton and Worthing on 
this system. Its electrical lines at present are 
equivalent to about 750 miles of single track, 
besides the mileage required for side tracks, garag¬ 
ing purposes, etc. It possesses no electric loco¬ 
motives, using 881 electrified motor carriages. Only 
a few miles of the Great Western Railway are 
electrified. The London, Midland and Scottish 
Railway has electrified the lines between Liverpool 
and Southport, Lancaster and Moreeambe Bay, 
and Old Broad Street to Watford. The London 
and North Eastern Railway has only electrified a 
suburban section at Newcastle and a goods line in 
the neighbourhood of Sunderland, from Newport 
to Shildon. On the Newport line, electric loco¬ 
motives are used. There are also several lines of 
purely local interest such as the Underground 
Railways of London. 

The Weir Commission was appointed by the 
last Government to examine the economic and 
other aspects of the problem of electrifying the 
main railway lines of Great Britain. The report 
was published in March of last year, and confirmed 
the views of those engineers who held that electrifi¬ 
cation would lead to important economies and 
would be a boon to the country, The working 
results obtained by several electric railways in 
other countries also support this conclusion. In 
France particularly the electrification of the main 
lines has been very beneficial. It is pointed out 
that although Great Britain was the pioneer of 
steam railways it lags behind several other coun¬ 
tries in electrifying its railways. 

Sir Philip Dawson has made special studies of 
the main lines of the London, Brighton and South 
Coast Railway and of a project for electrifying the 

S eater part of the main lines of the Great Western 
ulway, He finds that for slow goods trains the 
mean velocity is increased 30 per cent by using 
electric traction, and that for ordinary passenger 


trains the mean speed can be increased 25 per cent. 
The cost of repairs, renewals, and upkeep of loco¬ 
motives is approximately 40 per oent of that of steam 
railways. This agrees closely with the estimates 
made by other engineers. Adding together the 
total capital required for electrifying all the rail¬ 
ways in Great Britain, the economies directly 
attributable to this change would show a gain of 
7-10 per cent upon the capital employed. 

The quantity of energy necessary to supply a 
railway depends on local conditions and on the 
‘ ton miles f required by different kinds of trains. 
A rough estimate can be made of the cost by 
examining the corresponding costs of electric rail¬ 
ways abroad. Taking this as a basis and assuming 
the average cost of the ton mile on British railways, 
it is estimated that the ‘ maximum demand ’ for 
direct current from the railway substations would 
be of the order of 1*5 million kilowatts. To get 
the average load the mean factor is assumed to be 
0 5, Hence the annual consumption on the d.c. 
side of the railway substations would be about 
6500 million kilowatt hours a year. 

If the electrification of the railways of Great 
Britain were begun at once, it would be finished 
by 1950. Assuming that the expected load on 
the ‘ grid ’ at that date is realised, the demand of 
the railways would be a fifth of the total output 
from the grid. The maximum of the railway 
demand from the grid would be about ten per cent 
of the total demand. To convert the standard 
three-phase a.c. supply into direct current, mercury 
rectifiers would probably be employed. Assuming 
that this is done, the efficiency of the conversion 
would be 84 per cent. Estimating that the cost 
of a kilowatt hour at the generating station would 
be 0-25<L, the cost for the d.c. unit supplied to the 
railway would be 0495d. This compares excellently 
with the 0*5d. unit given in the Weir Report. 
Adding on the cost of operating the substations, 
we find that the total cost would be 0*55d. 

The regular supply of energy taken by the 
electrified railways from the grid would react 
most favourably by lowering the general price of 
electricity. The electrification would necessitate 
the construction of about ten new power stations, 
for which the cost would be appreciably less than 
that of existing stations, thus contributing to the 
general lowering of the price of electricity. The 
necessary great increase in the number of sub¬ 
stations would make it possible to supply electricity 
economically for general purposes to new areas. 
It will be seen that the conclusions Sir Philip 
Dawson draws will encourage railway engineers to 
proceed with their electrification schemes. 


Obituary 


Prof. Graham Lusk, For.Mbm.R.S. 

AN investigator whose enthusiasm in the pur- 
A suit of knowledge never waned ; a man who 
wavered from the high standards of work 
>Auct which he set for himself in youth, and 
* of mind and heart endeared him to 


all; a teacher who always gave of his best: such 
was Graham Lusk. As such he will be greatly 
missed in many centres by a multitude of colleagues, 
friends, and pupils. From the beginning of his 
adult life to its end—for more than forty years—he 
devoted himself to the study of the problems bf 
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animal metabolism and nutrition. His first paper, 
ublished in 1889, dealt with human diabetes, and 
is last, in 1931, was concerned with the influence 
of the thyroid upon phloridzin diabetes in the dog. 
Lusk himself found pleasure in remembering that 
in 1871 a paper of his father’s upon diabetes was 
published, so that in each decermium for sixty 
years articles on that subject bore the family 
name. 

Graham Lusk was born at Bridgeport, Connecti¬ 
cut, on Feb. 15, 1860. His father, W. T. Lusk, 
was a physician of high professional and social 
standing, who before and after the American Civil 
War, in which he took part, studied at many 
European centres. On his advice his son re¬ 
frained from taking a medical degree, as the deaf¬ 
ness from which the latter suffered, then and 
always, would have made professional practice 
difficult. 

The elder Lusk had a firm belief in the import¬ 
ance of chemistry to physiology and medicine, and 
Graham therefore went to Germany to obtain, as 
he himself has said, a sufficient knowledge of physio¬ 
logical chemistry to give him a broader back¬ 
ground than that possessed by the medical chemists 
of the day. At the age of twenty-one years he 
went to Munich to work under Carl Voit, but found 
that he could not at once enter the research labora¬ 
tory. He had first to spend a year in listening to 
Voit’s lectures and in attending so-called practical 
classes, in which students stood for two hours 
watching the professor perform experiments. After 
this probation he was allowed to join the research 
community, and from the first made a good im¬ 
pression upon Prof. Voit and his staff. The first 
product of his work was the paper on diabetes 
already mentioned. 

Lusk acquired great affection for Voit, and never 
failed to speak and write of him with praise and 
gratitude. He displayed equal loyalty to his other 
great teacher, Max Eubner, with whom he con¬ 
tinued a lifelong friendship. 

Lusk’s own work, carried out first at Yale and 
then for more than thirty years at Cornell Medical 
College, where he held the chair of physiology, re¬ 
flected the influence of the two teachers he so much 
admired. It combined the methods that each of 
these in turn had developed for the study of meta¬ 
bolism : Voit’s chemical technique and Rubner’s 
appeal to calorimetry. Lusk’B employment of the 
latter came for the most part after the first classical 
experiments of his American confrires , Atwater and 
Benedict, had been done ; but while these were 
mainly concerned with the energy balance-sheet of 
human metabolism, Lusk used the calorimeter 
rather as a control for chemical studies. 

Lusk explored very many aspects of metabolism. 
Among his special interests were the fate of in¬ 
gested carbohydrates and the sources of endogen¬ 
ous sugar. His first work under Voit had brought 
evidence against the then current contention of 
Pfliiger that sugar could not arise in the body from 

S tein. In the early 'nineties, controversy on 
i point was so bitter in Germany that Voit was 
astonished to hear that Pfliiger had consented to 
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speak to the young author of the work in question ! 
It fell to Lusk in later years not only to simply 
some of the evidence which finally compelled the 
conversion of Pfliiger, but also to give precision to 
our knowledge of this incident in metabolism by 
determining with exactness the maximal amount 
of sugar which each individual amino acid from 
protein can yield in the animal body. This he did 
by administering known amounts of each to phlorid- 
zinised dogs and estimating the extra sugar which 
the animal excreted in consequence. He made 
indeed, during the course of several years, an in¬ 
tensive study of phloridzin diabetes, and thereby 
acquired important information concerning various 
aspects of metabolism. 

An aspect which long interested Lusk was that 
which Rubner had termed the ‘ specific dynamic 
action ’ of food L stuffs. As is now so well known, 
the consumption of food, but especially the con¬ 
sumption of protein, increases per se the heat out¬ 
put of the resting body. If what we now call the 
basal metabolism of a typical animal be taken as 
100 calories per day, and if these 100 calories be 
administered to the animal in the form of each of 
the several foodstuffs on different days, then the 
heat production of the still resting animal after 
receiving meat protein will rise to about 130 
calories, after glucose to about 106 calories, and 
after fat to about 104 calories. These, according 
to Lusk, are typical average results. Rubner’s 
explanation of tlie high figure for protein was that 
the extra heat corresponded to the free heat of 
certain thermal ohemical reactions in intermediary 
metabolism, probably localised in the liver and 
representing energy not available for muscular or 
general tissue activity. Protein differs from carbo¬ 
hydrate and fat in that, whatever the current nutri¬ 
tional needs, the products of its digestion promptly 
undergo change in the body ; a fact demonstrated 
by an immediate rise in the excretion of nitrogen. 
Unlike fat or carbohydrate, protein when adminis¬ 
tered in excess of contemporary needs is not stored 
as such, but only that moiety is stored which is 
capable of yielding sugar and therefore glycogen. 
In any event, the nitrogen of its products is re¬ 
moved before they serve as a source of utilisable 
energy. Such preliminary reactions thus give 
origin to that output of heat which is independent 
of activity. 

Such was Rubner’s view, and Lusk set himself 
to obtain experimental evidence in Bupport of it. 
Unexpected results, however, led him to hold for a 
time a quite different view of his own. He studied 
the specific dynamic action (in Rubner’s sense) of 
individual amino acids from protein, and estab¬ 
lished the interesting fact that while the adminis¬ 
tration of some among them causes a marked in¬ 
crease on the output oi heat from the body, others 
have no such effect. Rubner, rather over-simplify¬ 
ing a statement of his views, had suggested that the 
extra heat of protein administration might be con¬ 
sidered to come from the direct oxidation of that 
part of its molecule which is incapable of conver¬ 
sion into sugar. Lusk thought he had dispr oj^ 
this. Glycin and alanine, for example* itiy&jjjjJpp 
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to exert a marked specific dynamic action, while 
(eta could be demonstrated jn\ the phloridzinised 
animal) they can nevertheless, after de-ami nation, 
be wholly converted intd sugar. On the other 
hand, glutamic acid exerts no dynamic action what¬ 
ever, and yet only three out of its five carbon atoms 
appear in its yield of sugar. Such results as these, 
together with other experimental evidence, led 
Lusk to believe that the extra heat output which 
follows on protein consumption is due to a direct 
stimulation of general tissue activity. The stimu¬ 
lus is due to certain constituent amino acids or to 
oertain prifnary products of their breakdown. 

Such a view, if confirmed, would have justified 
the term ‘ specific dynamic action 9 better than the 
conceptions of its originator. Nevertheless, further 
work by Lusk himself, and some by others, has 
rendered the view untenable. Other explanations 
have been since advanced, but none seems entirely 
satisfactory. It is probable that the contributory 
happenings arc complex, and that we at present 
lack sufficient knowledge of the chemical details of 
intermediary metabolism for full understanding of 
the phenomenon in question. 

I have dwelt upon Lusk's dealings with this 
elusive problem because it was one which greatly 
interested him, and his study of it well illustrates 
his method of applying calorimetry to matters of 
detail. He never had any difficulty about giving 
up a theory of his when it ceased to account for 
facts. He said it cheered him to remember Marat's 
characterisation of Lavoisier, “ a charlatan . . . 
who changes his theories as he does his shoes ”. 
In successive editions of his book he is always frank 
in admitting a personal change of view, and in the 
last he deals faithfully with all the evidence tearing 
upon the nature of specific dynamic action so called. 
This hook, the 44 Elements of the Science of Nutri¬ 
tion ", of which the fourth and last edition was 
published in 1928, is encyclopaedic in its dealings 
with the literature. It lacks perhaps logical 
sequence in presentation, and the relative value of 
conflicting evidence is sometimes left unappraised ; 
but it is written without bias, and contains abund¬ 
ant suggestions which have stimulated research in 
many quarters. 

Lusk was too gentle to be a severe critic, but he 
was capable of intense indignation upon adequate 
cause. Certain opinions concerning aspects of 
metabolism he held with extreme firmness. He 
would not, for example, admit that fat could be 
converted into sugar in the body, and refused to 
believe that sugar is the sole immediate source of 
energy for muscular activity. 

It will be reoalled that, together with R. H. 
Chittenden, Lusk represented America on the Inter- 
Allied Scientific Food Commission in 1917, He 
frequently visited Great Britain, where he and 
Mrs. Lusk had many friends. Shortly before his 
death, on July 18, he expressed his deep appreciation 
of his election to the foreign membership of the 
Royal Society, and the Society itself will be always 
S\ad that the honour was offered in time to give 

^ that pleasure. 

F. G. H. 

" Vol. 130] 


Sib William Willcocks, K.C.M.G. 

With the death of Sir William Willcocks, on 
July 28, there passed out of the engineering world 
and Egyptian everyday life one of the original band 
of engineers who helped to rescue that country 
from the financial bankruptcy into which it had 
been led by Ismail Pasha. Born in India in 1852, 
Willcocks passed brilliantly through the Thomason 
Engineering College, Roorkee, and gained his first 
irrigation experience in that country during eleven 
yoars’ service with the Irrigation Department of the 
United Provinces. 

Willcocks was brought to Egypt in 1883 by Sir 
Colin Scott Moncrieff, and at once devoted himself 
to the reorganisation of the irrigation system on 
which that country's prosperity almost entirely 
depends. On arrival he was given charge of the 
provinces of Gharbieh and Menoufieh, which lie in 
the Delta between the two branches of the Nile 
and are among the richest of the provinces. He 
immediately realised the urgent necessity for the 
construction of regulating works at the heads of 
canals so as better to regulate their flow and at the 
same time reduce the enormous silt deposits which 
not only impaired their efficiency but also called 
for intensive work of clearing by the forced labour 
system known as the 4 corvee \ It was not long 
before this imposition, which had annually com¬ 
pelled 230,000 men out of a total population of 
6,000,000 souls to work for about 170 days without 
pay, was abolished. 

Willcocks' district then covered an area of some 
two million acres. With characteristic energy he 
used to tramp all over the country on foot, and 
soon became a familiar figure and almost a house¬ 
hold word with the ‘ fellaheen \ 

It was on account of his resourcefulness and 
courage that Willcocks was entrusted with the 
diagnosis of the 4 disease' which, since their com¬ 
pletion in 1861, had beset the two barrages, or 
dams, which Mougel Bey had designed and built 
at the heads of the Rosetta and Damietta branches 
of the Nile. Before they had been repaired, he 
courageously used them for raising the water level 
so as to give the canals a more plentiful supply. This 
was achieved by throwing a bank of loose rubble 
across the bed of the Rosetta barrage, thereby re¬ 
ducing the pressure of water which it had to bear, 
and, although signs of weakness did develop, the 
country profited for that season. The recondition¬ 
ing of the barrages then followed. He was re¬ 
sponsible for the remodelling of many canals and 
their attendant regulating works. 

Having done so much to improve the system by 
which water is distributed, WUloocks was asked to 
devise a scheme for supplementing the supply of 
water at seasons when the natural flow of the Nile 
is deficient. His surveys of Nubia which resulted 
from this campaign, and his measurements of the 
flow of the Nile, find their parallel in the work done 
bv the 4 savants ’ of the Napoleonic expedition. 
The principles which he enunciated were those 
finally adopted in developing the Assuan reservoir 
scheme, which has up to the present day, been 
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Egypt’s only artificial reservoir. To engineers in 
Egypt, and in fact all over the world where irriga¬ 
tion ia practised, his writings, reports, and principles 
have provided inspiration and guidance. 

In 1901 Willcocks turned his attention to the 
irrigation of an area of three million acres in 
South Africa, and in 1911, after he had retired from 
the Egyptian Government service, he concentrated 
on the development of irrigation in Mesopotamia. 
He lost no time in giving practical effect to his 
schemes for the Hindia Barrage, and its attendant 
canals were already in operation before the out¬ 
break of the War, and his maps and surveys proved 
of great value to those engaged in the campaign. 

On the completion of the Assuan Dam, Willcocks 
was made a being later rewarded with the 

K.C.M.G. for his services in South Africa. 

Willcocks was fond of controversy. In conse¬ 
quence of his strong personality he was somewhat 
intolerant of adverse opinion, and while there can 
be little doubt that his outspokenness estranged 
him from many people, subsequent events have 
vindicated many of his opinions, and the final 


account, when struck, will probably show a balance 
largely in his favour. Egyptians and engineers 
in general will mourn the death of a man to whom 
they are deeply indebted. A. B. B. 


We regret to announce the following deaths : 

Prof. Louis W. Austin, of the staff of the U.S. 
Bureau of Standards, who was an authority on 
physical measurements and radio transmission, 
aged sixty-four years. 

Sir William E. Clegg, C.B.E., pro-chancellor of 
the University of Sheffield and chairman of the 
Applied Science Department of the University, on 
Aug. 22, aged eighty years. 

Prof. Harold Jacoby, formerly professor of 
astronomy at Columbia University, known especi¬ 
ally for his work in the application of photography 
to astronomical research, aged sixty-seven years. 

Mr. Herbert Knapman, registrar of the Univer¬ 
sity of Reading, formerly lecturer in mathematics 
in University College, Reading, on Aug. 14, aged 
fifty-two years. 


News and Views 


Foreign Guests of the British Association at York 
Thk following is a list of foreign visitors to the 
British Association for the York meeting who are 
attending in a i official capacity either as guests or as 
representatives of foreign associations : Section A 
(Mathematics and Physics) : Dr. W. Meissner, Physi- 
kalisch-technische Reichsanstalt, Berlin-Charlotten- 
burg ; M. le Duo de Broglie, Paris ; Prof. W. J. de 
Haas, University of Leyden, Holland. Section B 
(Chemistry); Prof. J. Meisenheimer, Chemical Insti¬ 
tute, Tubingen ; Prof. H. Staudinger, University of 
Freiburg im Breisgau ; Prof. Max Bergmann, Techni¬ 
cal High School, Dresden ; Prof. H. Kessener, The 
Hague. Section C (Geology) : Prof. P. Pruvost, 
University of Lille. Section E (Geography) : Dr. J. 
Georgi, Hamburg. Section H (Anthropology) : Dr. 
Axel Boethius, director of the Swedish School of 
Archaeology, Rome. Section J (Psychology): Prof. 
R. H. Wheeler, University of Kansas, United States. 
Section K (Botany) : Dr. G. E. du Rietz, University 
of Uppsala, Sweden. Prof. Oswald Veblen, of Princeton 
University, is attending as the delegate of the American 
Association for the Advancement of Science, while 
Prof. D. A. Keys will represent the Royal Society of 
Canada. The South African Association for the 
Advancement of Science will be represented by Prof. 
J. E. Duerden. 

Baron von Zach, 1754-1882 
Akong the men of science who fell victims to the 
epidemic of cholera which raged in Paris a century 
ago were Sadi Carnot (Nature, Aug. 20, p. 266)* and 
the Hungarian astronomer, Franz Xaver, Baron von 
Zach, who died there on Sept. 2,1832. Boro at Pesth 
on June 4, 1754, von Zach served for some time in 
the Austrian army, and from 1788 until 1786 was 
tutor in London in the family of the Saxon Ambas- 
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sad or, John Maurice, Count of Bruhl (1736-1809), 
who was himself an amateur astronomer. One out¬ 
come of von Zach's visit to England was the discovery 
by him, under a heap of rubbish in an old stable at 
Petworth Castle, Sussex, of some manuscripts of the 
seventeenth century mathematician, Thomas Harriott. 
In 1786 he entered the employ of Ernst II. of Saxe- 
Gotha, and five years later became director of the 
observatory on the Seeborg at Gotha, afterwards the 
soene of the labours of the famous Hansen. With 
Bode, Olbers and Schrotor, von Zach did much to 
revive interest in astronomy in Germany, and the 
Monatliche Correspondent , which ho founded in 1800, 
is referred to by Miss Clerko as *' the first really 
effective astronomical periodical Ho edited both 
this and other astronomical and geographical journals, 
and he was largely instrumental in stimulating 
German astronomers to Bearch for a planet between 
Mars and Jupiter, a search which resulted in the dis¬ 
covery of the asteroids. The first of these, Ceres, 
was found by Piazzi at Palermo, but the second, 
Pallas, was discovered by Olbers at Bremen, while 
the third and fourth were likewise seen first by the 
German astronomers. Von Zach was also known as a 
teacher of astronomy. In 1804 he became grand- 
marshal of the palace of the duchess-dowager of 
Gotha, and after her death in 1827 lived for some 
years at Berne. 

Application of Science to Economic Problems 

The recognition of the profound change in the 
whole structure of our civilisation, in its international 
relations as well as in the nature of production, is an 
essential condition for the elaboration of measures of 
recovery. The pamphlet recently issued under 
title “ Whither Britain : A Radical Answer 
don : Faber and Faber, Ltd., Is.), 
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some extent policies in development of thoso suggested 
in “ Britain’s Industrial Future ” four years ago, 
frankly recognises these changes and accepts the 
necessity of adapting the structure and policies of 
society to meet the problems which arise. The 
authors of these papers have no quarrel with science 
as such, but rather recognise that science must fday 
an important part in the planning and reconstruction 
which are essential for the continuance of our civilisa¬ 
tion—that indeed modern science rightly applied could 
raise the standard of living to heights previously un¬ 
known and supply the material resources for a more 
abundant life for ulI. This is evident in their emphasis 
on science as a first, major factor in agricultural policy, 
and their conviction that development of scientific 
research, its application to farming and improved 
marketing, are essential to the future prosperity of 
British agriculture. 

Thk value of international industrial agreements is 
recognised, while imperial industrial agreements in¬ 
cluding imperial research are suggested as a line of 
promising development. While repudiating a policy 
of tariffs, this Liberal group advocates ft system of 
national planned development comprising a national 
industrial commission with industrial and agricultural 
councilsnot unlike the Industrial Parliament visualised 
by Capt. Harold Macmillan in his scheme of creative 
protection. They argue further, however, that the 
State should also foster industry by keeping the 
demands for its products at a high economic level 
through well-planned social service and a constructive 
policy of national development. The perils presented 
by economic nationalism are not overlooked, and a 
paper on the international framework surveys the 
various problems such as disarmament, minorities, 
treaty revision, war debts, population, and migration, 
in which international co-operation and understanding 
are essential if progress is to be made. Even those 
scientific workers who, on the question of tariffs, differ 
most widely from the authors of these papers, should 
find much that is interesting and stimulating in their 
frank and virile statement of policy in the light of the 
actual facts of the present situation. 

World-wide Telephony 

At the International Electrical Congress recently 
held in Paris, several important papers were read 
on telephony. B. Gherardi and F. B. Jewett dis¬ 
cussed 4 world telephony Tho history of the subject 
illustrates how groat discoveries occur at various in¬ 
tervals of time. Each of them causes a revolution in 
practice and between the intervals the process of 
applying the new inventions goeH on continuously in 
the economic field. Such epoch-making discoveries 
were the invention of the thermionic tube, the perm¬ 
alloy series of nickel-iron alloys, and the discovery of 
paragutta. The use of paragutta has reduced the 
transmission losses to one-thirtieth of their former 
value. Many difficulties remain for engineers to over¬ 
come. For telephony between North America and 
Europe, 4 long 1 radio waves are' most suitable, but 

s the fundamental restriction that there are 
only twenty * ways ’ available owing to 
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the limited breadth of the band of frequencies that 
can be utilised. With ‘ short ’ wave-lengths, the best 
wave-length to use depends on the hour of the day 
and the season of tho year. Hence three wave-lengths 
are usually assigned to each circuit, and this limits the 
number of ways. Short-wave transmission is still in 
the first stage of its evolution ; interruptions duo to 
the vanishing of signals and to magnetic storms occur 
not infrequently, especially when the waves go through 
polar regions. The difference in local time between- 
many large towns is a great inconvenience. Thero 
may be no overlapping in time between their working 
days. The language difficulty, although of loss im¬ 
portance, is still a hindrance to progress. Many con¬ 
versations are held between speakers in a language 
which neither knows well. In this cose it is necessary 
that the clarity of the transmission be much better 
than when each is speaking his own tongue. Techni¬ 
cal progress has now mode possible communication 
between countries and continents. Whether this will 
be a boon to humanity or not depends on the nature 
of these communications. 

Prof. Piccard’s Ascent into the Stratosphere 

On Aug. 10, Prof. A. Piccard, of the University of 
Brussels, accompanied by M. Max Cosyns, ascended 
at about 5 a.m. from Dubendorf Aerodrome, near 
Zurich, in a specially constructed balloon. He rose 
to a height of 16,700 metros (about 10$ miles), thus 
penetrating well into the stratosphere, and, after a 
twelve hours’ flight, landed at Cavaltaro di Mon- 
zambano, which is about ten miles south of Lake 
Garda. Among the equipment of the balloon was a 
wireless set, by moans of which Prof. Piccard sent 
messages to surface observers. It will be recalled 
that this was Prof. Piccard’s second ascent, his first 
having been on May 27, 1931, when he reached a 
height of 9J miles. As was to be expected, the aero¬ 
nauts suffered considerable discomfort. The greatest 
trouble was the intense cold encountered in the 
stratosphere. Prof. Piccard states that he has made 
a number of observations which he hopes will prove 
of great value, but of any scientific results it is too 
early to speak. During his previous flight, Prof, 
Piccard had hoped to obtain evidence of the cosmic 
rays under more favourable conditions, and any 
contributions that he may be able to make in this 
field, from this flight, will be awaited with interest. 
Meteorologists look forward to the announcement of 
Prof. Piccard’s results, especially if he has been able 
to make any observations on the composition of 
the atmosphere within the stratosphere; for, in Bpite 
of the observations already made by self-recording 
instruments on unmanned balloons, very little is 
actually known at present about this region. 

Trans-Atlantic Flight from East to West 

After waiting for some days at Portmamock 
Strand, Co. Dublin, for suitable weather conditions, 
Mr. J. A. Moliison started on Aug. 18 at 11.30 a.u. 
on a solo flight across the Atlantic. His original 
intention was to strike the coast of North America, 
fly on to New York, and, after a short rest, to fly book 
across the Atlantic, thus making a round trip in about 
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three days. After thirty hours of flying, Mr. Mollison 
landed successfully at Fennfield Ridge, New Bruns¬ 
wick ; it appears that he had sufficient fuel to go on, 
but was obliged by fatigue to come down. He was 
flying a Puss Moth aeroplane with a 120 h.p. Gipsy 
engine, such as is supplied to private owners, with the 
exception that the passenger seat has been replaced 
by petrol tanks. It is stated in the Daily Mirror that 
the direct costa of the flight were only £10 6s. 3d. for 
petrol and 15/f. for oil. Mr. Mollison is the first to 
cross the Atlantic from east to west in a solo machine, 
which, incidentally, is the smallest to accomplish the 
crossing. The flight is a noteworthy tribute to the 
endurance of both man and machine. 

Late Bronze Age Settlement In Shetland 

A late bronze age settlement of considerable extent 
has been brought to light by excavation under the 
Offico of Works at Sum burgh, at the southern end of 
the fShetlands. Previous excavation had revealed 
an iron age site, dating from about the beginning of 
the Christian era. During the present season, accord¬ 
ing to a correspondent in the Time h of Aug. 19, six 
weeks’ excavation has completely cleared one dwelling, 
partially cleared two more, and indicated the existence 
of others. The completely excavated dwelling shows 
evidence of four occupations, of which the third, as 
is shown by broken clay moulds, was much taken 
up with bronze-casting. It is 31 ft. in length, has an 
original and a secondary entrance, and three chambers 
with four lesser chambers opening out of them. The 
walls are three feet high and are built of selected 
pebbles from the shore, neatly fitted and without 
filling, except in the lower courses, w r hore clay has 
been used to keep out the damp. Slate was much in 
use for tools. Both slate and stone implements show 
types not in use on the mainland. Of the partially 
excavated houses, the walls of one pass under those 
of the excavated house, and are therefore older. Slate 
was in use here. “ Though pottery is scarce, the orna¬ 
ment on one sherd gives a bronze age date. The 
second partially excavated dwelling is older again ; 
but a sword and pottery of the type of Heathery Burn 
Cave, Co. Durham, still point to the late bronze age. 
Although the full extent of the settlement is not yet- 
revealed, the existence of several other dwellings has 
been noted. When excavation is complete, the settle¬ 
ment will probably prove the most elaborate in plan 
of any known bronze age dwelling-place in Britain. 

Roman Villa at Southwick 

It is announced that the Roman villa at Southwick 
has been given to the Sussex Archaeological Trust 
with the object of ensuring its preservation. The 
villa is one of a chain of Romano-British buildings, 
probably farms, on a four-mile belt of fertile land 
south of the Downs, the others being at Kingston, 
Portslade, West Blatchington, and Brighton. The 
site has been excavated by Mr. S. E. Winbolt and 
others, with the aid of the Sussex Archaeological 
Society. It was found to consist of a triangular 
block of buildings enclosing a courtyard approxi¬ 
mately 500 ft, by 130 ft. The chief rooms are on the 
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north side, where they are protected from the wind 
by the Downs ; while verandahs on the sunny side 
face the sea. The buildings are solidly constructed, 
with walls 2 ft. and 3 ft. thick, and consist of rubble 
cores faced with flint. The site is at present un¬ 
fenced ; but as soon as funds have been raised, the 
northern portion containing the main buildings, which 
unfortunately is separated from the southern by the 
new road, will be fenced and reconditioned to enable 
the public to be admitted at a small fee. The Trust, 
to which the site has been handed over, was formed 
in connexion with the Sussex Archaeological Society 
for the preservation of the ancient monuments of 
Sussex, and already holds in trust Lewes Castle, 
Wilmington Priory, the Long Man of Wilmington, 
the Marlipins at Shoreham, and Oldland Mill at 
Koymer. 

Earliest known Pueblo Dating 

Dr. Frank H. Roberts, Jr., who is in charge of an 
expedition of the Bureau of American Ethnology 
excavating Pueblo settlements on a site near Allen¬ 
town, Arizona, is reported by Science Service, of 
Washington, D.C., to have obtained from one of the 
houses he has excavated beams which, according to 
the tree-ring chronology, were cut in the year a.d. 
797 . This is the oldest date for which evidence has 
been found in Pueblo ruins in the south-western 
United States. The dwelling was a pit-house, built 
largely underground, with an entrance through the 
roof. It had been destroyed by fire, the inhabitants 
leaving most of their belongings behind them, in¬ 
cluding much pottery. The oldest dates previously 
established by means of the tree-ring calendar ela¬ 
borated by Prof. Douglass were a.d. 919 from a beam 
at Pueblo Bonito, and a.d. 861 from a jnece of timber 
at Una Vida. Both these sites are situated in New 
Mexico. 

Electric Tramcar Systems 

About the beginning of the present century many 
local authorities undertook the installation of electric 
tramway systems in cities and towns, and many 
workers reaped the benefit of this system of transport. 
The coming of tho petrol bus has led many to think 
that in a few years’ time tramways will disappear. 
Their immobility often causes tramway congestion, 
and intending passengers have to cross a stream of 
traffic in order to board them, unless this stream be 
temporarily arrested. When one secs the great part 
played by tramcars in cities like London, Glasgow, 
and Manchester, and in many cities abroad, where 
tramcars with two or throe trailers attached are con¬ 
tinually going through crowded streets, it is obvious 
that it will be many years before they are obsolete. 
The large number of tramcars in Austria which wore 
' installed more than twenty years ago on the sup¬ 
position that vehicles would always drive on the left- 
hand side of the road has led to difficulties in certain 
districts where one must now drive on the right-hand 
side. The cost of obtaining uniformity by altering 
the tramway lines in Austria is prohibitive at 
present time. Just as in the case of 
measures, what has been done in the 
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difficult and expensive to introdup6 miiforrnity in the 
future, no matter how desirable proposed changes are. 
The advent of the trolley whicli is much more 
mobile than a tramcar, will doubtless be a great help 
in the many years which will have to elapse before 
tramways become obsolete. Thoir popularity in 
Great Britain is due partly to the fact that, like 
electric tramways, they get thoir power from stations 
which bum coal obtained at home and not a foreign 
product like petrol. 

Radio Equipment for Deep Sea Trawlers 

Few realist what a groat boon radio equipment is 
to deep sea trawlers. Some of these small vessels fish 
at all times of the year on fishing grounds many 
hundreds of miles away from thoir home ports. 
Trawlers from Hull and Grimsby regularly fish off 
Boar Island near Spitsbergen ; others trawl in the 
Davis Straits, 2400 miles from their base, and some 
off Iceland mid in the White Soa. During the wintor, 
which is the best fishing season, it is nearly always 
dark, and the gales and the intense cold make the 
work very hazardous. Catches vary considerably and 
the markets are sometimes glutted and sometimes 
short of supplies. It is of the greatest importance 
that the trawlers of the same company should be in 
close touch with one another, and this they can do by 
radio telegraphy. In the Engineering Supplement to 
Siemens 1 Magazine for March a discription is given 
of a radio station for use on board trawlers. The 
whole of the apparatus is contained in a teak case 
which can easily be passed through hatchwayB of 
normal size. This can be fitted into quite a small 
cabin or oven into a cupboard. It receives and sends 
messages on wave-lengths between 20 and 20,000 
metres, the required electricity being obtained from 
primary batteries and a small alternator. The output 
of the alternator does not exceed 300 watts, but the 
range with coast stations is often of the order of 1000 
miles. In addition, Messrs. Siemens have designed a 
4 direction finder 1 which is simple to operate. Many 
trawlers also have a Marconi depth finder so as to 
enable them to locate the places where the required 
fish are likely to bo found. Recent inventions have 
made the life of the trawlorman much easier and 
much more secure. 

A High Voltage Electrostatic Generator 

In the August number of tho Scientific American , 
there is a short account of the new electrostatio 
generator which is being built by R. J. van de Graaff 
at the Massachusetts Institute of Technology. From 
this and some notes which have appeared elsewhere, 
it seems that it is a large-scale elaboration of the 
Wimshurst type of machine, consuming considerable 
power in its operation. The discs of the Wimshurst 
machine are replaced by silk belts, and the separa¬ 
tion of charges made regenerative. The chargee are 
collected on enormous metal spheres, sufficiently large 
to hold an experimenter and apparatus, and capable 
of being charged to 10r 15 million volts without 
Thayer. Details of the power available for such 
as those of Cockroft and Walton of the 
'Oratory, Cambridge, are not given, but 


it is to be presumed that calculations have been made 
on the basis of Gamow’s theories of the artificial 
disintegration of nuclei which justify the undertaking. 
The return to Faraday's device of sitting within highly 
charged apparatus is interesting, 

Night-Crowing of Cockerels 

A comm uni cation by D. Sinitsin on the night- 
crowing of the cock, published in Russian in 1924, in 
the Records of tho Bielorussian Institute of Agriculture, 
attracted the attention of the late M. Bigourdan, the 
veteran French astronomer. Shortly before M. 
Bigourdan’s death, Mr. Sinitsin provided him with 
full information on the subject. Mr. Sinitsin (1750 
Wilton Placo, Hollywood, California) has now sent to 
tho Editor a record, illustrated by a diagram, of the 
fourteen nights’ Growings of a cock kept in his study 
at Minsk, Russia, in 1923. Regular Growings occurred 
between 11 p.M. and 5 a.m., when they could be 
measured by hours, each crowing coming within ten 
minutes of the hour ; before 11 i\m. there was no 
crowing, and after 5 a.m. it was not regular. Changes 
of atmospheric pressure, music, light, and talking in 
the room did not affect the regularity. The second 
and third Growings, especially when at 2 and 4 A.M., 
were the most vigorous and accompanied by flapping. 
It is suggested that the paroxysms of crowing are 
caused by something in the atmosphere perceived by 
the cock in some unknown fashion, and that it is con¬ 
nected with the rotation of the globe, waves from the 
sun-lighted side of this spreading to the darkened side. 
It is also put forward that the twelve-system of time¬ 
reckoning had its origin from the period when time 
could only be measured at night by oock-crowing, and 
that by artificial selection a race of cocks might be 
produced which would tell the time with clock-like 
regularity. 

Meteorology of the Past, Present, and Future 

Sra Napier Shaw (Scientia , June 1932) characterises 
the meteorology of yesterday by the accumulation 
of climatological data, their disoussion in connexion 
with the general circulation of the atmosphere, and 
their analysis by the methods of harmonic analysis 
and coefficients of correlation. He emphasises the 
past concentration of attention on depressions and 
anticyclones, and the doubts which arise in connexion 
with reduction of pressures to mean sea level. The 
meteorology of to-day is essentially concerned with 
the interactions of air currents of different origin at 
the surface of separation which is known as the * polar 
front \ the methods of discussion being associated 
with the Norwegian school of meteorologists. The 
meteorology of to-morrow is, in Sir Napier's opinion, 
to concern itself with entropy aa the specification of the 
qualification of any mass of air for its position. The 
name ‘ weather potential * is suggested as another 
name for entropy. Sir Napier suggests that all motion 
in the atmosphere, apart from penetrative convection, 
is along isentropic surfaces, so that these surfaces act 
as automatic guides to all moving air, in m«oh the 
same sense that the banks df a river act as automatic 
guides to the water in the river. He alsq suggests, 
though very briefly, that regions of high and low prea* 



August 27 , 1932 ] 


NATURE 


307 


sure in the atmosphere are created by currents of air 
associated with straight isobars, in which the velocity 
is not of the right amount to produce a balance be¬ 
tween pressure gradient and the deviating force due 
to the earth's rotation, and that the effect of gravita¬ 
tional forces on masses of air, the entropy of which 
differs from that of their environment, can develop a 
column of low pressure. 

The People’s Cinema University 

A leading recommendation of the Commission on 
Educational and Cultural Films which was set up in 
1929 was the establishment of a National Film Insti¬ 
tute (see Nature for June 18, p. 911). One is inter¬ 
ested, therefore to observe the scheme evolved by 
Sir James Marchant and Sir Oswald Stoll for the 
establishment in London of the People’s Cinema Uni¬ 
versity. The university, it is stated, would consist 
of a central building, from which lecture halls equipped 
with sound-film installations for the regular exhibition 
of films would radiate. In the central dome there 
would be a Zeiss planetarium. There would also be 
reading rooms, offices, etc., available for film patrons 
and societies. All these features are combined in an 
imposing general design prepared by Sir Giles Gilbert 
Scott. The films would be made in co-operation with 
an expert educational board to meet the requirements 
of teachers and scholars, and would be distributed 
and collected by motor cinema vans throughout the 
country. Projectors also would be supplied to schools, 
churches, and institutions. In his broadcast address 
and in letters to the Times , Sir James has directed 
attention to useful educational work already accom¬ 
plished. The catalogues issued by Visual Educa¬ 
tion, Ltd., indeed, list quite an impressive series of 
educational and cultural films. Sir James believes,, 
therefore, that the time is ripe for such a venture 
as the People’s Cinema University, which, in its 
own sphere, would attempt work resembling that of 
the B.B.C. 

Change in Colour of Birds due to Exposure 

Mb. P. J. Nobman, in Cage Birds for Aug. 6 (p, 70), 
cites a remarkable case in which a black-headed 
variety of the budgerigar, after being turned out into 
an outdoor aviary provided with a ‘ flight * or net* 
roofed annexe, so that the birds were exposed to rain 
if they wished it, has resumed the normal yellow 
colouring of the head. The breeder of this bird, it 
seems, has stated that all of its nest-fellows were also 
black-headed, and that these had retained the black 
head through a moult. The family had been bred 
indoors, in a cage, and it is suggested that in the case 
of the bird which reverted, the exposure to open air 
and rain in its new quarters had brought about the 
return to normal plumage. It would, however, be 
well worth while to see whether outdoor treatment 
would operate in this way with the rest of the brood ; 
or, if they be still kept indoors, whether they will 
produce black-headed young. It may be noted here 
that of the first two specimens of the rare East Asiatic 
Derbyan pamkeet the London Zoological Society pos- 
soo aed, one became blaokdmaded and afterwards re- 
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verted to normal, w^iile its companion did not change, 
though both lived in >|>he same cage indoors in the old 
Parrot House. N 

\ 

Helminthological Abstracts 

One of the first fruits of the various agricultural 
bureaux formed by the Imporia? Agricultural Research 
Conference has been the establishment of a number of 
abstracting journals, the latest of which to appear being 
Helminthological Abstracts , under the editorship of Prof. 
R. T. Leiper. This new journal, which is issued as a 
supplement to the Journal of Helminthology , differs in 
several important respects from the others. Papers are 
arranged by journals, not by subjects, and each ab¬ 
stract is printed eo that the first sentence is in effect 
an extended title ; the remainder is a succinct abstract 
of the chief results obtained by the authors. The 
Abstracts will be issued in fivo parts each year, the first 
of these being in April. This will enable a single 
volume to cover the entire literature for the calendar 
year, so that, in addition to keeping the current litera¬ 
ture before the reader, it will when bound form a com¬ 
plete summary of the year’s work. It is priced at 
16^, 0ci. a volume, post paid, and is obtainable from 
the Institute of Agricultural Parasitology, St. Albans. 
Another publication from the same Bureau is the 
“ Bibliography of Helminthology ” for the year 1930 
(6a.). This volume contains references to more than 
900 titles in 346 different journals. These titles are 
arranged by journals, with an adequate authors’ index. 
The volume has the same format as the Abstracts, and 
although issued separately could be bound with the 
completed volumes to form an invaluable index to the 
journals abstracted and the authors of the papers. 

Prof. Richard Wlllsthtter 

Die Naturwissenschaften for Aug, 12 is a special 
issue in honour of Prof. Richard Willstatter’s sixtieth 
birthday. The memoir contains a series of articles by 
experts upon the fruitful results of his memorable 
researches in organic chemistry. Prof. F. Haber 
refers to the successful campaigns which Willstatter 
has conducted in different branches of biochemistry, 
for the exceptional skill which he displayed in 
elucidating chemical structures was principally con¬ 
centrated upon problems closely related to living 
matter. Prof. Pummerer reviews the results of forty 
years of strenuous endeavour. First comes a masterly 
series of papers upon alkaloids, culminating in the 
synthesis of tropin and cocaine ; then for a while 
aromatic structures claim attention, particularly 
quinone-imines, aniline black, and cyclo-octa-tetraone. 
But Willst&tter’s interest in plant life led him to the 
study of the compounds to which plants owe their 
distinctive oolours. Thus chlorophyll, carotene, and 
the anthocyanins were investigated in turn, and the 
Success attained in each of these branches led him 
to the further problem of assimilation by plants. 
This involved the study of enzymes, which has yielded 
some astonishing results in recent years. Prof, L. 
Zechmeister describes the main lines of Wiilst4tt©r ? |^ 
work on carotinoids and the important 
carotene, which has come into promine 
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of its relation to chlorophyll and to vitamins. Prof, 
R. Robinson discusses in some detail the structures 
of ftnthocyanins, the red and blue colouring matter 
of flowers. Prof. R. Kuhn refers to the influence of 
Willstattcr’s work on the development of the theory 
of hetoropolar rings, and Dr. Waldschmidt-Leitz de¬ 
scribes the process of resolution of enzyme mixtures 
from the pancreas and from yeast by ft method of 
selective adsorption. The concluding article upon 
chlorophyll and its derivatives is by Prof. A. Stoll 
and Dr. E. W iedeinarm. 

A New Periodical for Chemical Physics 

As a part of its comprehensive programme of 
physics publications, the recently formed American 
Institute of Physics (soo Nature for Aug. 6, p. 199) 
announces that it will shortly begin a new publica¬ 
tion to bo culled the Journal of Chemical Physics, 
The first number will be issued in January 1933, 
Primary among the circumstances which have 
led the Institute to undertake the new publica¬ 
tion is tho increasing number of articles on physical 
chemistry which have distinct bias on the physical 
side. These have not found a suitable outlet in any 
journal now in existence, being perhaps too mathe¬ 
matical for the Journal of Physical Chemistry , too 
physical for the Journal of the A merican Chemical 
Society , or too chemical for the Physical Review. 
Inquiries or suggestions concerning the new journal 
should be addressed either to Dr. Harold C. Urey, 
Department of Chemistry, Columbia University, or 
to the American Institute of Physics, 11 East 38th 
Street, New York. 

Irrigation in India 

The progress of irrigation and the use of the avail¬ 
able water are surveyed in the “Triennial Review of 
Irrigation in India, 1927-30” (Simla: Government 
Press, 2s■ 6 d.). It would appear that the monsoon 
of 1927 was almost normal in its time and rainfall ex¬ 
cept for a slight deficit. In 1928 there was a marked 
deficiency in the north-west, and in 1929 the prin¬ 
cipal departure from the average was an excess of 100 
per cent in the rainfall of the North-West Province 
and Sind. During the three years under review, 
tho average area irrigated by Government works in 
British India was 29,954,000 acres, an advance of 
more than two million acres on the corresponding 
figure for the previous triennium. The chief increase 
was in the Punjab valley, owing to the development 
on the Sutlej valley canals. It is noticeable that, 
of the total sown area, 12-7 per cent was irrigated. 
Among the most important projects now in hand are 
the Sukkur Barrage and canals in Sind, the Sarda 
canal and a hydro-electric power scheme on the 
Ganges canal in the United Provinces, and the Sutlej 
valley project in the Punjab. The problems of water 
supply in Baluchistan are being considered in the 
hope of improving the very poor irrigation facilities. 

Commonwealth of Australia Yearbook 

Yearbook of the Commonwealth of Australia 
contains a mass of descriptive and statistical 
^hich much is of considerable scientific 


value. The prevalent demand for economy has cur¬ 
tailed to some extent the size of tho volume, but there 
is little evidence of its usefulness being impaired. 
The figures dealing with agricultural production are 
particularly full, vital statistics are given much 
space, and there is a long article, accompanied by 
distributional maps, on the climate and meteorology 
of Australia. 

Announcements 

Prof. R. Rttgoles Gates will deliver three De 
Lamar lectures at the Johns Hopkins University during 
the week beginning Oct. 24, on ” The Principles of 
Heredity in Man, and their Application to Society 

It is announced in Science that Prof. Rudolph W. 
Ladenburg, of the Kaiser Wilhelm Jnstitut fur 
physikaiische Chemie und Elektrochemie, has been 
appointed to the Cyrus Fogg Brackett research pro¬ 
fessorship at Princeton University, in physics. 

The Society for Cultural Relations with Soviet 
Russia is considering the possibility of arranging a 
tour of scientific institutions in Russia, to leave 
London on Sept. 10. It is proposed to arrange for 
parties of British scientific workers engaged in physical, 
biological, and medical research, and for engineers, 
chemists, and anthropologists, to visit the corre¬ 
sponding institutions in Russia, and to meet Russian 
workers engaged in similar research. The total cost 
of the tour is about £35 inclusive, the time being 
approximately one month from departure to return to 
London. Further particulars and application forms 
may be obtained from the Secretary, S.C.R., 1 Mon¬ 
tague Street, London, W.C.l. 

, Messrs. W. and G. Foyle, Ltd., of 119-125 Charing 
Cross Road, W.C.2, have recently published a new 
catalogue of new and second-hand books on technical 
subjects and applied sciences. More than 450 sub¬ 
jects are represented. About three thousand books 
are catalogued, and the list should prove a source of 
help. The majority of the standard works are avail¬ 
able, many of them being obtainable second-hand as 
well as new. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A head¬ 
master for the Netherton Farm School, near Morpeth, 
North limber land—The Secretary, 18 City Road, New¬ 
castle-on-Tyne (Sept. 3), An assistant conservator 
of forests in the Department of Agriculture and 
Forests, Sudan Government—The Controller, Sudan 
Government London Office, Wellington House, Buck¬ 
ingham Gate, S.W.l (Sept. 6). A professor of 
zoology at the University of Bristol—The Secretary 
and Registrar (Oct. 1). A resident tutor of chemistry, 
rural science, and school hygiene at the Winchester 
Diocesan Training College—The Principal. A head¬ 
master of the Incorporated Thames Nautical Training 
College, H.M.S. Worcester —The Secretary, Ingress 
Abbey, Greenhithe, Kent. An assistant (woman), 
with analytical experience in organic and inorganic) 
work, at the Air Ministry, Kidbrooke—The Secretary, 
(LG.), Air Ministry, W.C.2. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he. undertake to return, nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of N attire. No notice is taken 
of anonymous communications . ] 


A Correlation of the Walden Inversion with the 
Plnacone and Beckmann Changes 

The osterification of an alcohol may bo represented 
as involving decomposition of an oxonium salt (I.), 
which corresponds closely to a reaction of quaternary 
ammonium hydroxides (II.) : 

X' ,x 

A + Y X C . OH* —>■ A— C^Y +H,0 ; 

Z' 

(I.) 

X. X 

OH lY^C . NMe, —► HO . c( Y + NMc 3 . 

7/ X Z - 

(IT.) 

These reactions very possibly proceed by extrusion 
of a molecule of water or tertiary amine, consequent 
upon attachment of anion in virtue of a positive charge 
on the carbon atom derived from, or induced by, that 
on the oxygen or nitrogen. 1 It may, however, be 
anticipated that this latter rather than the derived 
charge will determine the result, and permit only a 
Condition of eleetrovalenco, when the direction of 
approach of the anion is such as to expose it to the 
operation of either. In other words, covalent union 
with carbon will be dependent on approach from 
the side of the molecule remote from oxygen or nitro¬ 
gen, and inversion of configuration must occur. As 
Kenyon and Phillips 8 have emphasised, inversion 
in genorul is associated with reactions of the type now 
discussed, but it is clear that similar considerations 
are applicable to a negatively charged atom and a 
cation, and it is probably only on account of the diffi¬ 
culty of realising these latter conditions in practice 
that Walden inversions of this type have not been 
realised. 

The relationship of the Beckmann change to the 
Walden inversion is indicator! by the facility of each 
type of change in the cases of the p -toluene sulphonic 
esters of oximes and alcohols respectively. Since, 
now, the behaviour of the oximos towards substituting 
agents is comparable with that of phenol, 3 their 
isomerisation under the influence of strong acids may 
be attributed to formation of the system (III.) : 





: \c/ Y 

i 

II 

4 - ii 

N v a. 
n OH 

x/ 

(HI,) 



+ OH. 


The actual Beckmann change then represents an 
alternative possibility to the occurrence of depolarisa¬ 
tion (by reversal of the initial change), which will be 
facilitated by the presence of a suitable anion to re¬ 
place the migratinggroup X in its combination with 
the carbon atom. X in turn will promote detachment 
of hydroxyl or other ion from the nitrogen atoms. 
The analogy of this phase of the reaction to the 
changes referred to at the outset is obvious, and, 
accordingly, Meisenheimer’s experiments 4 have led 
him to conolude that inversion occurs, in the sense 
that it is X rather than Y which migrates. Corro¬ 
borative evidence in favour of this view is afforded by 
another reaction, which has long been connected with 
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the Beckmann change, namely, the formation of 
amines from acid browioamides and similar derivatives. 
The reaction is actuate! by hydroxy] ions, and may 
thus reasonably be considered to be analogous in its 
first stage to the alkaline hydrolysis of esters, 6 in¬ 
volving extrusion of the group X with the pair of 
electrons requisite to enable it to preserve its con¬ 
figuration a and to displace bromide ion from the 
nitrogen atom : 


X C—O oh 

I —+■ 

NH . Br 


v OH 


C V 

i x o 

:. NH 


+ Hr. 


As thus represented, the reaction is also not dissimilar 
from the benzilic acid change. 

Like these, the pinacone and related changes also 
exhibit the characteristics requisite for an intra¬ 
molecular Walden inversion, the negative change 
requisite for migration of the group R a arising from 
detachment of a proton from the hydroxyl group (or, 
in certain closely related changes, by attachment of 
an anion) : 


R. 

\ 

Ri—C——- 

—H + 

In this connexion, Kenyon and Phillips havo 
already surmised that McKenzie’s observations 7 on 
the preservation of optical activity in these types of 
changes, and in semipinacolinic deamination, are 
indicative of a Walden inversion. 

J. Kennek. 

College of Technology, 

Manchester, 

July 29. 
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1 Compart? Natukk, 188, 1000, Deo. 12, 1031. 

1 ('oinparo 415; 1030; 382; 1031: Trans. Faraday Soc., 

88, 451 ; 1930. 

* Charlton. Earl, Kenner, and Luciano, J.G.8 ., 30 ; 1932. 

* Err., 54 B 3200 ; 1021. 

1 Com pure Houben Wcyl, " MHlwxlon tier orjtanUichcn Chtmiir", 
2nd ed., vol. 4, 339. 

* Jones and Wallis, J. Amer. Chem . Soe„ 48, 109 ; 102C. 

1 Compare, inter alia. Iter., 62, 272, 284 ; 1929. 


X-Ray Interpretation of the Molecular Structure 
of Feather Keratin 

Some two years ago it was shown in this laboratory 
that the quill of a feather gives rise to a complex but 
well-defined X-ray fibre photograph 1 which is quite 
different from that of animal hairs.® It was after¬ 
wards shown that a similar photograph is given also 
by tortoise shell, and the conclusion was formed that 
it is characteristic of the keratin of feathers and 
reptilian scales as opposed to that of mammalian 
hairs, nails, horns, spines, etc. 3 In the light of know¬ 
ledge gained from the X-ray analysis of other protein 
fibres, it is now possible to interpret the feather 
photograph and fit it into the general scheme which 
such investigations, with increasing clearness, are 
beginning to unfold. 

The details of the photograph need not be gone 
into here, and indeed have not yet been worked out 
completely, but it is clear now that it is only a rather 
bewildering elaboration of the type of photograph 
which is obtained from natural silk (fibroin) 4 and 
the stretched form of hair (^-keratin), 6 both of which 
have been referred to a polypeptide chain in a more 
or less fully extended state. The side spacings are 
similar, but there are indications of some ten hyper¬ 
bolae in the feather photograph. By the application. 
of the principle of ‘ layer line enhancement^+* 
may be separated into sets grouped round 
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periodicity of (at least) 24*8 A., and secondary 
periodicities of 0*2 A. and 3*1 A., corresponding to 
the chain : /' 


ch im co cir 
i I 
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'cir' CQ *ii„' CH *co' m, 'oK' 
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<r-}.l A~> 
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The last-men tinned spacing recalls the 3*5 A. found 
in fibroin mu? the 3*4 A. in [i-koratin: we have shown 
that the difference is duo to a slight folding of the 
peptide chain, analogous to that discovered in the 
unstretched form of hair (a-keratin), a 6 which must 
be due to a further inter- or intra-chain linkage of a 
resistant but non-rigid nature. We base this de¬ 
duction on the striking observation that when the 
quill is stretched, its fibres are not ruptured until 
the spaoings along the fibre axis have increased 
continuously by as much as 6 per cent. Stretching 
thus transforms the spacing, 3*1 A,, associated with 
the length of a single amino-acid residue, into 3-3 A. f 
which is only a little less than the value found in silk 
and stretched hair. 

Interesting os is the molecular interpretation of 
feather keratin on its own account, its importance 
as a contribution to protein analysis in general is 
even greater, because of tho powerful support it 
brings to the? concept of the extensible protein chain. 
In view* of the results here reported, any doubts as 
to the essential correctness of the conclusions to be 
drawn from the X-ray analysis of silk and animal 
hairs 4 - 6 may now be set aside. The protein chain, 
as a long backbone of primary valencies decked out 
with numerous side-chains the interactions and cross- 
linkages of which can produce foldings of the main 
chain of widely varying amounts, may now be 
thought of as a definite stereochemical entity grown 
visible, like the cellulose chain and many other 
simpler molecules, in the light of the X-rays. 

It is scarcely necessary to point out how many 
fascinating questions are involved in the comparative 
X-ray study of the molecular structure of hair and 
feathers, and in the significance of the soquence of 
eight Hide-chains in the longitudinal pattern of the 
latter. May it not be that the growth, of feathers 
finds its origin in the development of further keratin 
chains by the formation of lateral peptide linkages ? 
From the side-chains of arginine and glutamic acid, 
for example, such outgrowths as the following are 
possible : 
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' investigations are being continued and will 
"**■4 in detail in due pourse. A complete 
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chemical analysis of tho type of feather under examina¬ 
tion is also being undertaken in the Textile Chemical 
Laboratory. 

W. T. Astbubv. 

Thora C. Marwick. 
Textile Physios Laboratory, 

The University, Leeds, July 12. 

1 Hee, for example, W, T. Aatbury, “ The Structure of Fibres **, 
Annual Report# of the Chemical Society for 1931. 

* W. T. Astbury and A. Street, l*hil. Tran*. Roy. Soc., A, 230, 7f>; 
1931. 

1 T. C. Marwick, J. Text. Sci. t 4, 31 ; 1031. 

* R. Brill, Annalen, 434, 204: 1023. K. U. Meyer and It. Mark, her., 
61, 1932; 1028. O. Kratky, Z. physik. Chem., B, 6, 297 ; 1929: 11, 
303 ; 10*1. 

* W, T. Aatbury and H. J. Woods, Nature, 126,0L3; 1030. J. Text. 
Inst., 2B, ’J'] 7 ; 1932, 

* W. T. Aatbury, Proc. Roy. Soc., A, 112, 4B7 ; 1020. W. II. Bragg, 
Nature, 121, 327 ; 1028. A. L. Patterson, Z. Krist., 76, 182 ; 1930. 


J. W. Gregory 

“ Drowned by the capsizing of his canoe on the 
Urubamba.” Thus has passed Prof. J. W. Gregory, 
at tho age of sixty-eight years, continuing to tho last 
his brilliant career of tireless exploration. British 
geology has lost one of its most intrepid leaders, and 
his fellow scientific workers tho world over will miss 
his stimulating thought. 

It is not my privilege to review tho varied aspects 
of his life as administrator, teacher, explorer, and 
man of science. Although known to me through his 
observations in Africa, Australia, and Chinese Tibet, 
he remained an impersonal thinker among my col¬ 
leagues until we had both passed three score and more. 
I first met him in his home at Glasgow when on 
my way to Africa to study the rift valleys, his own 
special subject. 

Wo were then mutually aware of pronounced differ¬ 
ences of opinion on theoretical questions, but the 
frank, cordial reception accorded me disarmed for all 
time any instinct of intellectual antagonism and 
quickly established happy relations. In long and 
earnest discussions, I found him a well-informed and 
aggressive opponent, strongly convinced of the essen¬ 
tial soundness of the geological philosophy of Eduard 
Suess. His convictions were natural. In the fluid 
medium of speculation, where free-swimming facts 
may group themselves at will, ideas take forms deter¬ 
mined by bent of mind and circumstance. Tho agree¬ 
ment between thinkers so unlike as Suess and Gregory 
illustrates the effect. 

In Gregory’s youth, Suess was already the master 
philosopher of European geology. Certain racial 
characteristics distinguished the younger from the 
older man, but there was between tnem an intellectual 
link in that both used their great powers of imagina¬ 
tion creatively. 

Suess was the embodiment of German Oemiltlich - 
keit . He loved his home above all else. He had 
voluntarily become sessile, early in life. His scientific 
thought was contemplative. He read, absorbed, and 
moulded the observations of others to create the 
Antlitz of the world of his imagining. Gregory, by 
contrast, was intensely active. His habit of observa¬ 
tion was objective. He travelled far and wide to 
accumulate facts. But he also possessed a creative 
imagination that was strong of wing. 

While still a daring, enthusiastic youth (in fact he 
was never any other, where danger was concerned) 
Gregory explored the Great Rift Valley of East Africa 
and found it to be a tension rift. Suess, on the evidence 
of more casual descriptions, had conceived it to. be 
part of a great rent, 4000 miles long, tom through 
Africa and Arabia by the subsidence of tliat part of 
the suppositional Gondwana continent which occupied 
the site of the Indian Ocean. Here was an agreement 
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of observation on the part of Gregory with the in¬ 
ference on the part of Suess, which could not but be 
convincing. The grandeur of the concepts appealed 
to Gregory’s poetic thought, and he became for life 
an advocate of Suess’s ideas of the development of 
the Indian Ocean basin by the foundering of Gond- 
wanaland. 

It is well known that weighty arguments in support 
of the general theory of lost continents may be ad¬ 
duced from palaeontology, from the geological histories 
of Africa, Asia, and the Americas, as also from climatio 
changes throughout geological time. Gregory was 
master of them all. The scope of his knowledge was 
all-embracing. An eager student, a bold investigator, 
a rapid thinker, endowed with a capacious memory 
for facts and constructive capacity for synthesis, he 
became, as the result of his far-flung explorations, an 
outstanding authority on the world as a whole. 

Gregory was, however, far from being a dogmatic 
theorist. Though tenacious and formidable in argu¬ 
ment, bo recognised the incompleteness of geological 
evidence and appreciated the obligation to consider 
advances in knowledge. In 1915 he wrote in “ Geology 
of To-day ” : 

“ In order to free geology from hopeless attempts 
to solve problems which could not be solved with the 
knowledge then available, and to get rid of the incubus 
of unscientific and premature hypotheses, a group of 
English geologists founded the Geological Society of 
London.” 

To that purpose he was loyal. In the words of 
Lyell, he conceived the ideal of the founders to have 
been “ to multiply and record observations ”, and to 
thufc end ho dared every risk and devoted his life 
unsparingly. 

Gregory passed, as he would have wished, in active 
service. He loaves a most eminent name in the roster 
of great British geologists, but it cannot fill the 
emptiness in the hearts of his friends. 

Bailey Willis. 

Stanford University, 

California. 


Appearance of a Rusty-Red Pigmentation In the 
Goats of Albino Rats In the Tropics 

Some details of the appearance of a reddish pig¬ 
mentation in the coats of certain rats after importa¬ 
tion into Trinidad from London may be of interest 
to geneticists. 

The colony lies between ten and eleven degrees 
north of the equator. The shade temperature during 
the day ranges from 85° to 95°. The night tempera¬ 
ture is somewhat lower, especially in the dry season 
from December to March or April, when the lowest 
temperature is about 70°. The health of the rats was 
good. They arrived at the laboratory in November 
and December 1928. Forty-five were pink-eyed 
albinos, seven males and thirty-eight females ; four 
were black-and-white, two males and two females, 
with the Dutch-rabbit distribution of pigment: these 
were all black-eyed. They were placed in roomy 
cages, four females to each male. No attempt was 
made to isolate the albinos from the black-and-white 
in the matings, as genetic experiments were no part 
of my programme. No alien blood of any kind was 
introduced! The only selection made was that animals 
varying in weight more than ten per cent above or 
below the average of their litter mates were discarded 
as unsuited for dietetic experiments. 

The following notes were recorded : 

January 1929; the albino offspring (FI) of the im¬ 
ported animals wore of a creamy-yellow tint. 

April 1929; second generation (F2) bom. Some 
of the ratlings were reddish-yellow. 
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September 1929 
marked in many of 
in metabolism seemed U 
persisted, and some of the 
the Dutch marking in paU 
Black-and-whites still appoa. 
proportion. 

December 1929 ; some of th 
rusty-red tint, like an English ha. 

August and Septomber 1931 ; i 
coloration of the animals employed < 
months were : 

All rusty-rod, of various shades, or 
all yellow . . . . 

Rusty-red-(or yellow)-and-white . It; 

Black-and-white (Dutch-marked) . 4 

Black with white belly . . . 4 

Total . . , .80 rats^s^ 

A reddish strain of fancy rats similar to those described 
above and, like) them, possessing pink eyes, is known 
to animal fanciers. These originated in Japan, coming, 
it is said, from Nagasaki, a place with a rather hot 
climate. 

In May 1932, Dr. Wise, Surgeon-General of Trinidad, 
sent me some of the Trinidad rod rats, descendants 
of those I had left thorc. These seem darker than 
those I saw last September. The eyes remain pink, 
and their bellies, though reddish, are lighter than the 
rest of the body. Four of this contingent are in a 
tropical house at Kew for breeding experiments. 

On March 3, 1932, a male and two female albino 
Wistar rats from the Medical Research Council were 
sent to the same house to ascertain whether results 
similar to those found in Trinidad would bo obtained. 
The conditions as to temperature and humidity are 
almost identical with those of Trinidad, the chief differ¬ 
ence being the lesser amount of sunlight. 

In a few weeks these rats showed a slight creaminess 
of tint, which was especially marked on the back of 
the neck. 

Litters (FI) were bom in March. Thoso wore all 
cream-coloured, in varying degrees of intensity. One 
male and two fomaleH of these were rotainod at Kew 
for breeding, the remainder being taken to the animal 
house at the London School of Hygiono and Tropical 
Medicine. In June, litters (F2) were bom, these being 
distinctly darker than their parents. The Kew-bred 
rats grew darker in colour both when retained in the 
tropical house and when brought to the School, but 
this latter result may be partly duo to the fact that 
the end of June and the beginning of July were hot. 

In addition to these facts, and possibly standing in 
some causal relationship with them, is the occurrence 
extensive gastro-intestinal haemorrhage in rats 
living in Trinidad or in a tropical house at Kew, when 
given for a few days a diet of water only. A few 
animals on this diet in the temperate climate showed 
traces of bleeding, but not more than traces, whereas 
in the tropical climate the appearanoe of the intestines 
resembles red-currant jelly. 

Alfred Clabk. 

London School of Hygiono and 
Tropical Medicine, 

Keppel Street, London, W.C.l, Aug. 2. 


Cytoplasmic Inclusions of Opmlinm and Nyctotherus 

A very interesting paper has recently appeared by 
Richardson and Homing, 1 on the cytoplasmic struc¬ 
ture of Protopalina and Nyctotheru# cordiformis. In. 
the opalinids these authors distinguish three ol 
inclusions: first, darkly staining rod-like stfl 
the mitochondria, often in close bon 
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periodicity of (at least) 24-8 Jfve granules, which 
periodicities of 6-2 A. and 3*lyfnform; and thirdly, 
the chain : A preparations by the 

/and Oajal — fairly large 
'wisted and snake-like, and 
'ie cytoplasm. 

'mitochondria 2 are numerous 
ncal structures, often showing a 
mom ; wliile the Golgi bodies are 
cirly scattered, and vary from rod- 
) twisted filaments. 

binary 1 have been working on Opalina 

♦.V Nyctotherus cordiformis, both by means 

The last-e]Mirations and intra vitam staining. In 
in flbroi T m y silver preparations 1 find fairly large 
that th e ^ bodies, more or less round in shape, near 
e p*.topi asm hut never in the central regions, and 
fitted, snake-like in shape. These seem to be the 
.ihe bodies as identified by Richardson and Horning 
jdn Golgi bodies ; but 1 am not convinced that these 
bodies seen in my formalin silver material are the 
homologues of the Golgi bodies of Metazoa, both 
because of their dissimilarity to known types of Golgi 
apparatus and from failure to show them after many 
attempts with post-osmication methods (Lassanov, 
etc.). They may indeed be artefacts. 

In chrome-osmium material I find both the rods 




and irregular bodies, but this also holds after many 
fixatives, even alcoholic ones ; and also all gradations 
are found between these rods and irregular forms. 
Hence I have arrived at the conclusion that these 
are but two aspects of the same structure; they 
are not mitochondria, but are probably connected 
with the storage of food. The true mitochondria are 
small spherical granules, which Htain intra vitam with 
Janus green, as well as being seen in chrome-osmium 
material. 

In Nyctotfierua . I have observed the same two 
categories of bodies as shown by Richardson and 
Homing; the larger (their Golgi elements), I have 
fixed with many methods (absolute alcohol, corrosive 
aoetic, Flemming-without-acetic) as well as by silver 
techniques—slides, so made, were stained by Gram’s 
method, and these bodies were proved to be Gram- 
positive bacteria, exactly like certain bacteria in the 
rectal contents. For this determination my thanks 
are due to Prof. Bigger of the Bacteriology Depart¬ 
ment, Trinity College, who carefully examined my 
elides. The smaller bodies, mitochondria of Richard¬ 
son and Homing, were shown by similar fixatives and 
gave a Gram-positive reaction. It may be that they 
are mitochondria in which the protein base is par¬ 
ticularly well developed, and hence they are not dis¬ 
solved out by absolute alcohol. 

It is hoped shortly to publish a full account of those 
observations. Ruth Pattkn. 

Dep artment of Zoology, 

Trinity College, 

Dublin, July 13. 


t Amtr. J. Morph. and PhyrioL, Sept, 1931. 
■ See also earlier papers of Homing. 


Colonisation of the Sea by Insects 

Though insects are represented in almost every 
possible niche in terrestrial and fresh-water environ¬ 
ment, very few indeed have colonised the sea. Besides 
HalobaUs, which is pelagic, only some chironomid 
larvae and a triohopteron are known to be permanent 
inhabitants of the sea. 1 Many insects, however, can 
live in waters having a salinity equal to and even much 
than that of sea water.* "This indicates that 
H v is not a barrier to their migration, neither do 
^ 'surrenta and tides appear to be, since many 


[August 27 , 1932 


insects live in torrential hill-streams which run with 
almost an equal, if not greater, force and velocity. 
Furthermore, many insects live on the sea shore 3 
where the physical effects of tides are most pronounced. 

In the autumn of 1930 and the spring of 1931, I 
made extensive collections iru several salt waters of 
the Salt Range, Punjab. I obtained numerous speci¬ 
mens of insects from waters of a salinity 2-6 times as 
great as that of the sea. These insects included may¬ 
fly larvae (Citron sp.) and several hydrophilic! beetles. 
The occurrence of may-fly larvae in such highly saline 
waters is, I believe, recorded here for the first time. 

A careful comparison of the detailed chemical 
analyses of waters from the Salt Range area with 
those of sea-water samples taken by the Challenger 
from different oceans of the world shows that the most 
important difference between the two is the com¬ 
paratively low calcium content (1*16-1-20 per cent) 
of the sea water. In the salt waters investigated by 
me the percentage of calcium varied from 1-77 to 
31-67, except in the San Sakesar Lake, where it was 
O il per cent and in which no insect life was found. 
This definitely suggests that it is the low calcium 
content of sea water which has stood in the way of 
insects inhabiting the sea, and that it is the large 
amount of this ion in the waters of the Salt Range - 
which helps insects in keeping their body fluids in 
equilibrium with the highly saline waters which they 
inhabit. This suggestion sgems to be strongly 
supported by the work of Pan tin, 4 Weil and Pantin, 5 
and Pantin,® who in the case of ostuarine animals 
showed that calcium has a profound influence on their 
permeability to water and salts. MoCutcheon and 
Lucke 7 found similar factors operating in the case of 
Arbacia. 

I am testing this hypothesis by means of experi¬ 
ments, and tlie results will be published in due course. 
My detailed studies on the fauna of some of the salt 
waters of the Salt Range, Punjab, will be published 
elsewhere. Hkm Sin oh Piutthi. 

Zoological Survey of India, 

Indian Museum, 

Calcutta, July 20. 

1 Buxton, P. A., Proc. Zool. Soe. Lond., 807 ; 1926. 

* lift Hour, A., Hall. Ent. Ren., 12, 29 ; 1021. 

a Finitely, F. W., and Walton, (\ L., “ The Biology of the Sea Shore ", 
London, 1922. 

* Pantin, 0. l'\ A., Brit. J. Exp. Biol., 9, 03 ; 1931. 

8 Well, B., and Pantin. V. F. A., ibid., 73 ; 1931. 

* Pantin, 0. F. A., ibid., 82 ; 1931. 

7 MeOutchcon, M., and Lucke, B., J. Uen. Physiol., 13, 129 ; 1928. 


Leaf-Curl in Cotton and Other Plants 

In a recent communication 1 Mr. Mathur gives an 
account of his observations on the leaf-curl in garden 
zinnias, caused by Bemisia goasypiperda Misra and 
Lamba, at Debra Dun. The title of the letter suggests 
that the virus causing leaf-crinkle in cottons in the Sudan 
is the same that causes leaf-crinkle in zinnias at Debra 
Dun. This certainly has not been established so far. 

Leaf-crinkle or leaf-ourl is not uncommon in culti¬ 
vated plants. There are in the Punjab, occurring 
quite commonly, leaf-curls of potatoes, tomatoes, 
chillies, cucurbits, etc. In the Punjab, however, so 
far, no leaf-crinkle on cotton has been found as* 
sociated with B. gossypiverda. Just now there is 
scarcely a cotton leaf which ie free from white-fly 
infestation, yet leaf-crinkle is completely absent. 

Leaf-crinkle in cotton should not be oonfused with 
leaf-crinkle in other plants without obtaining definite 
evidence that the same virus is responsible for the 
disease. M. Afzal Husain. 

Locust Research Laboratory, 

Lyallpur, Punjab, July 16. 

1 XATUK, 129, 797, May 28,1982. 
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Some Characteristics of Ultimate Lines 

1. Classification and Exciting Potentials .—The ulti¬ 
mate lines arc classified as primary, secondary, or 
tertiary as suggested by Russell, modifying the 
nomenclature in the form proposed by Catalan and 
by us, 1 

The following table gives the number of ultimate 
lines for the different classes and the minimum and 
maximum values of their exciting potentials. Those 
computational data are based on the table of the author 
published in Twyman and Smith’s book. 2 A complete 
list of the exciting potentials and other data for each 
element will be published shortly in the “ Contri- 
bucion al Estudio de las Ciencias, Serie Mat.-Fisica ** 
(La Plata). 


Classification. 

Number of Lines- 

Kx cl tina Potentials. 

Arc lilies Primary 

277 

0 0 to 1-32 

,, Secondary ■ 

206 

0-28 to 5-45 

,, Tertiary 

53 

0-92 to 915 

Spark lines Primary . 

170 

0-0 to 0-56 

! ,, Secondary 

109 

0-14 to 11-90 

*, Tertiary . 

60 

0-32 to 17-94 

! Not classified . 

1 

204 

? 

] Total number . 

1079 

!. 



Fifty per cent of the ultimate arc lines correspond 
to the primary lines class, and the same proportion is 
maintained in the spark lines. According to Meggers, 
Kiess, and Walters, jr., 3 all the ultimate lines of the 
spark, with no exception whatsoever, are originated 
in the fundamental levels; this conclusion is also main¬ 
tained by Catalan. 4 Our computations do not sup¬ 
port that assertion, which is only found truo regarding 
very few elements of the iron group. 

2. Absorption .—Supplementing our observations re¬ 
garding the ultimate lines 6 we have established, as the 
extreme limit for the appearance of the ultimate lines 
in absorption, the value N l /N = 1/14,500, that—ac¬ 
cording to the equation N t /N ~ e~ j?r, where JV 1 is tho 
number of the excited atoms and N the total number 
of atoms-—corresponds to a value of E~ 103 volts for 
T— 1250° and to a value of E~ 2*00 for T - 2500°. 

The value NJN^ 1/14,500, adopted by us, corre¬ 
sponds to an extreme limit because, according to our 
experimental data, 4 faint absorption lines only are 
observed foriV,/JV>l/1600and lines of medium inten¬ 
sity for 1/210; for the value adopted, only 

lines of absorption of a very faint intensity and few 
in number are observed. In accordance with the pre¬ 
ceding considerations, and not taking into account 
other factors in the obtaining of the absorption spectra 
—the most important of which is tho vapour tension 
of the element considered—it is possible to observe, 
in an absorption at a temperature of 1250°, those lines 
the original levels of which are the fundamental ones 
that ai*e separated from it by not more than 1*03 volts; 
that is to say, 330 lines out of 536, and, at a tempera¬ 
ture of 2500°, 414 lines out of 536. The quantities 
given are maxima, because if we consider the pos¬ 
sible number of lines of absorption of medium inten¬ 
sity, the value NJN should be 1/210, corresponding 
to a value of 1*18 volts at 2500°, which shows that— 
excluding the lines originated at the fundamental 
level#—only a small number of those corresponding to 
other levels may be observed in absorption. 

3. Mvltiplet *.—In the case of multiplets, the ulti¬ 
mate lines fulfil the conditions Al« 1 for 1 and 0, 
and AJ =* 0 for Ay = - 1 and 0. The only exceptions to 
this rule are the multiplets SP (Mn, Cr, etc.)* This 
conclusion is identical with the one we established 7 re- 
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garding the lines L 
fulfil the same con 
quantum numbers. 

Instituto de i: 

Universidad de La Plat._ 

June 19. 

1 Twyman and Smith, “ Wavelength 1. 

I>. 137. 

• Op. clt., p. 135. 

• J.O.S.A., 9 , 355 ; 1024. 

4 An. Sor. Bsp. Pis. v Quim 28, 02 ; 1030. 

1 Cant . Pst. Ciencias , Serie Mat.-Fls., fi, 51 ^ 
ren<tus> 193, 358 ; 1031. 

• Com*., etc., 5, 504; 1031; and Pkys. Zc\t. y 33, 1 

1 Coni., etc., 5, fill ; 1931 ; and Vhys. Zeil. y 33, 15# 


^Magnetic Analysis of Molecular Orienta 
in Crystals 

By correlating the magnetic constants of a dian 
netic crystal with those of the individual molecu. 
constituting it, calculated from measurements on tli«_ 
magnetic double refraction of the substance in the 
liquid state, or from other considerations, it is possible 
to obtain direct information regarding the orientations 
of the molecules in the crystal. In a paper which is 
in course of publication, the results of some magnetic 
measurements by Mr. S. Banerjeo and me on a number 
of organic crystals are discussed from this point of 
view. 

It is found that in favourable crystals it is possible 
by the abovo method to locate the precise molecular 
orientations. The oases of biphenyl and dibenzyl may 
be (Rioted here as oxamplos. Both of them crystallise 
in the monoclinic prismatic class, in the space group 
C\ h . There are two molecules in their unit cells. Their 
orientations determined from the magnetic measure¬ 
ments are as follows. Let us for brevity define tho 
directions of the lines joining the carbon atoms 4 and 1 
in tho molecule (in the usual notation), or the atoms 
1' and 4', as the length of the molecule, and the plane 
of the benzene rings as the molecular plane. We then 
find that the lengths of both the molecules in the unit 
col! lie in the (010) plane in tho obtuse angle (L their 
inclination to the c axis being 20*1° in biphenyl and 
83-9° in dibcnzyl. As regards tho molecular pianos, 
in either crystal, one half of the molecules have their 
planes inclined at H- 59° to the (010) plane and the 
other half at - 59° to it. 

In tho case of dibcnzyl, sufficient X-ray data are 
not available to enable us to test the above conclusions. 
Our resfeults for biphenyl, however, are fully confirmed 
by the recent X-ray measurements of Dhar, 1 whose 
values for the above angular parameters are 20° and 
58° respectively, which are almost the same as our 
values. K. S. Kkishnan. 

Physics Laboratory, 

University of Dacca, July 6. 

1 Ind . J . Phys. t 7, 43 ; 1032. 

Formaldehyde In Rain Water 

Since 1864, when Baeyer stated his formaldehyde 
hypothesis, numerous attempts have boon made to 
obtain formaldehyde in vitro from carbon dioxide and 
water on exposure to light. Usher and Friestloy, 1 
Baly, Heilbron and Barker,* Dhar and co-workers, 3 
Mezzadroli and collaborators, 4 and others, obtained 
evidence of formaldehyde formation from carbonic 
acid or bicarlfcpnates in presence or absence of catalysts 
when exposed to light. On the other hand, Spoehr, 6 
Baur Snd Rebman, 6 Potter and Ramsperger, 7 Bell, 8 
Emerson, 9 Zschiele, 10 and Mackinney 11 obtained 
negative results, although the last-named worker 
the following statement: 41 Tho status of this 
is extraordinarily involved, though it can. 
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-Cicceeded in obtain- 
h cently, Raly and co¬ 
uloir earlier results, 
il.ion of formaldehyde is 
nous of short wave-lengths, 
•Unity is absolutely essential, 
Tis field eon U1 not obtain forrn- 
lie Ifvw light intensity used. In 
./ion, Dhar and Atom Ram 13 have 
rti larger yields of formaldehyde by 
.‘ion of carbonic acid and bicarbonates 
magnesium, cerium, etc. 
own that carbonic acid and water vapour 
/(* *• atmosphere, and under the influenco of 
f>t ligl*t from the sun, they should combine 
/n formaldehyde and oxygen. Hence it seems 
.•ole t hat formaldehyde should be present in the 
ensphere. 

appreciable amounts of formaldehyde were pre¬ 
sent in the atmosphere, it should be partially washed 
down with rain water. In the last few months, in 
order to test whether formaldehyde occurs in rain 
water, we have analysed numerous samples of freshly 
collected rain water obtained at Allahabad, Barlow- 
ganj (Mussorie)-—altitude 5500 ft,—and at a village 
about three hundred miles from Allahabad. In all 
coses, we have got immediate and definite evidence 
of the existence of formaldehyde in both distilled and 
undistilled rain water, as tested by Sell iff* s reagent, 
Hchryvor's reagent, arid by the reduction of ammoniaeal 
silver nitrate. 

From our experiments, we are of opinion that form¬ 
aldehyde is actually present in rain water collected 
in these parts, and it- is washed down from the atmo¬ 
sphere. In view of the fact that it is always present 
in rain water collected in a city, a village, and at a 
place of high altitude and far from human habitation, 
it appears that the formaldehyde present in the atmo¬ 
sphere is obtained from the combination of carbon 
dioxide and water vapour in the presence of the solar 
ultra-violet light, and not from the decomposition of 
substances of vegetable origin on exposure to light. 14 
It will be interesting to note here that, several years 
ago, Henriet 15 reported the presence of formaldehyde 
in air but was not supported by Gautier. 

Moreover, in a recent comm uni cat ion, 16 it has been 
shown from spectroscopic evidence that formaldehyde, 
like cyanogen, may be present in the absorbing atmo¬ 
sphere of the sun. It will be highly interesting if 
workers in other countries can also detect formalde¬ 
hyde in rain water, and 1 would direct their attention 
to this matter. Formaldehyde present in the atmo¬ 
sphere and rain water oven in small quantities servos 
as a ready-made plant food and stimulant, 17 and as 
an antiseptic which can purify the air and act as a 
disinfectant for the soil. N. R. Dhak. 

Atma Ram. 

Chemical Laboratory, 

University of Allahabad, 

Allahabad, June 30. 


• Proc. Roy. Soe., II, 84. 101 ; Jim. 

• J.C.S., 119, 1025 • 1921. 

a J. Phya. Chem., 29, 026 ; 1025 ; 36, 1418 ; 1031 : 36, 567 ; 1032. 
4 Atti Arrad. IAncci, 6, 160 ; 1927 : tiazettu, 69, 305 ; 1020. 

‘ J. Amer. Chem. Soe 46, 1184 ; 1023. 

4 Helv. ('him. Ada, 6, 928 ; 1922. 

1 J. Amer. Chem. Soe., 47, 79 ; 1925. 

I Trana. Faraday Soc ., 27, 771 ; 1031. 

• J. Gen. Phydol., 13. 163 ; 1929. 

*• J. Amer. Vhem. Soe., 64, 073 ; 1932, 

»» Ibid., 64, 1688; 1932. 

Proc. Roy. Soe., A, 118. 212 ; 1927. 

'■ NATCRK, 129, 205; 1932. 

14 Compare Spochr, Sioehem. Z„ 57, 95 ; 1913 : Moore and Webster, 
Proc. Ray. Soc., 90, 168 : 1918. 

II CM,, 138, 203,1272 : 189, 67 ; *1904. 

'* Dhar, Z. anon. w. ally. Chem., [932. 

compare Sir J. C. Bow, " Physiology of Photosynthesis ”, long- 
' 71. 
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Electric Dipole Moment of Nickel Carbonyl 


We have recently determined the total and the 
electron polarisations (the latter as the molecular 
refractivity for the mercury green line 54G1) of nickel 
carbonyl in carbon tetrachloride solution at 0° C., and 
found values of 39*5 c.c. and 37-3 c.e. respectively. 
The latter value is somewhat higher than that of 35 5 
c.e. calculated from the data of Mond and Nasini, 1 
who used the pure substance, for the thallium line 
5351, but it is probably not in error by more than 
d-0-1 c.c., and the difference may be attributed to 
the difference of concentration. The apparent orienta¬ 
tion polarisation of 2*2 c.c. would give the maxi¬ 
mum possible value of the electric dipole moment as 
0*3 x 10 _1B e.s.u., but since it iH of the order which 
would lie expected for the atom polarisation of such a 
molecule', the moment may be taken to be zero with 
a high degree of probability. 

This result shows that the structure must he sym¬ 
metrical, and therefore cannot be cyclic, as suggested 
by Sugden, 2 nor can the structure be as shown in 
formula («), in which co-ordinate links an* formed 
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between doubly bound oxygen atoms and the central 
nickel atom, for in this the co-ordinate link and tho 
double bond on each oxygon atom would, on the tetra¬ 
hedral atomic model, not be col linear, so that by 
partial rotation about the former links the molecule 
would become uasymmetrical and, like the methyl 
and ethyl orthocarbonic esters (electric dipole 
moments 08 and 1 • 1 respectively), :i would have a finite 
moment. 

The only structure which could be symmetrical is 
that shown in formula (6), or a similar one with the 
co-ordinate Jinks between oxygen and nickel. This, 
which is derived from the co-ordinate triple link 
structure for carbon monoxide suggested by Langmuir 
and discussed by Hammick, New, Sidgwick, and 
Hutton, 4 would be symmetrical if the co-ordinate links, 
which must be collinear with the triple bonds, were 
directed either along the axes of a regular tetrahedron 
or to the comers of a square. It is more likely that 
the co-ordinate links to the nickel atoms would be 
formed by the acceptor carbon atoms than by the 
donor oxygen atoms, and so the former of the struc¬ 
tural isomers here possible is the more probable. In 
either, the third quantum group of the nickel atom 
is completely filled with unshared electrons, and the 
valency group is a fully shared octet: such a structure 
is in complete accord with the diamagnetic nature of 
the substance. 6 Since no d electrons are utilised in 
attaching the CO radicals, it follows from Pauling’s 
theory 6 that the tetrahedral arrangement is far more 
probable than the planar one. 

The classical hypothesis that a triple bond and a 
single one on the same atom are collinear has been 
attacked by Bergmann,’ who cites electric dipole 
moment evidence against it, but his arguments are 
not convincing. It has been given theoretical support 
by Pauling, 6 and has been proved correct experi¬ 
mentally tor the cases of acetylene and hydrogen 
cyanide, *■ • by examination of the spectra, which show 
that the molecules are rectilinear. . 
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This result is further support for the co-ordinate 
triple link structure ascribed to the other divalent 
carbon compounds, the iso- cyanides. 

L. E. Sutton. 

J. Breeze Bentley. 

Dyson Perrins Laboratory, 

Oxford, Aug. 1. 

1 Monti nml NubIilI, /'A//*. Chrm., 8, 150 ; 1801. 

* Snjjtlei), “ I'll*' Pamchor and Valency ”, London, 1030, |>. ISO. 

* Ebert, ElsensrbiLt, and v. JIarM, /. /Vj//#. Uhem., li, i, 04 ; 11)28. 

* TTnmndek, New, Sidnwlck, and Sutton. J.C.S., J87fi ; 1030. 

* “ International (-rltlcal Tables ", vol. ft, |>. 358. 

* Puulintf, J. Atnrr. C/ww*. Sor,, 63, I3ft7 ; 1031. 

7 lierfftnann and Tnrfindnowiikv, Z. Vhu*. Cfietn., H. J7, lift; 1032. 

* Hedfeld and Mecke, Z. I'hytik, 64, 151 ; 1030. Meeke, ibid., L73: 
1030. 

* Bndjter and Hinder, 1‘hffn. lid',, 37, 800 ; J031. 


Stereochemistry of Diphenyl 

The stereochemistry of diphenyl, as was shown in 
the “ Research Items'’ in Nature for April 2, p. 512, 
in reference to a paper by Prof. R. Kuhn, continues 
to produce problems of great interest. At a meeting 
of the Chemical Society held on May 5, a new ‘dynamic’ 
effect of groups in the 2:2' positions Mas described. 1 
We have now effected the optical resolution of the 
monomethiodido of 2: 2'-bisdiinethylaminodiphenyl : 



The d- and J-methiodides have [a]“^ ± 48° in aqueous 
solution, in which ionisation is complete, and cold 
solutions retain their activity for indefinite periods. 
In aqueous solution at 100", half-raeemisation occurs 
in just over two hours. 

The dissymmetry of the methiodide molecule can 
only be due to the dynamic effect of the three methyl 
radicals attached to the nitrogen atom, which, it 
should be noted, is flic smallest atom possessing a 
tetrahedral configuration. The various implications 
of our results are being investigated. 

F, R. Shaw. 

E. E. Turner. 

Department of Organic Chemistry, 

Bedford College for Women, 

University of London, 

Aug. 5. 

1 Lesalfo anti Turner, J.C.S., 2021; 1032. 


The Ring System of Sterols and Bile Acids 

The constitutional formula tentatively suggested 
by Butenandt 1 for the hydrocarbon C lg H 14 obtained 
by him from ketohydroxy-cestrin (follicular hormone) 
is closely related to the new constitutional formula of 
sterols and bile acids previously advanced by Rosen¬ 
heim and King.* The applicability of this formula 
to the basic ring system of ketohydroxy-cestrin and 
pregnandiol (see Bernal 8 ) was, indeed, expressed in 
our preliminary note, and the work of Marrian and 
Haslewood 4 and that of Butenandt (see above) sup¬ 
plies welcome experimental evidence in its favour. 

It may be recalled that the essential principle of the 
formula proposed by ourselves consists in the grouping 
of three six-membered rings (I., II., and III.) as in 
phenanthrene, an arrangement which at once permits 
of a straightforward formulation of those experimental 
facts, for which the hitherto accepted formula (Win- 
daus-Wieland) afforded no adequate explanation. 
Chrysene formation from such a ring system can 

No. 3278, Vol. 130] 


obviously take pla 
js six- or five-mernbt 
of the adjoining CH 3 g 

In the circumstances 
Dr. Butenandt to refer, fo. 
posed ring system, to papers 
which are still “ in the press 
authors will be found to prefer , 
formula with a five-mombered j 
latest available publication from 
tory 5 our formula w'ith a six-memo 
adopted. 

O. h 
H. Ki. 

National Institute for Medical Research, 
London, N.W.3, Aug. 15. 

1 NvmiK, 130, 238, Auk. 13. 1932. 

* Chem. mid I ml., 51, 404 ; J932. 

* Ufa*m. mul Inti.. 51, 4ft0 ; 1932. 

4 I.nnrt’t, II., 282 ; 1932. 

* Lirh. Ann., 497, 130 ; 1932. 


Hall Effect in Beryllium 

I have recently carried out work cm the Hall 
effect in beryllium, by using a plate measuring 
1-5 cm. * 1*5 cm. * 0 045 cm., which was prepared, for 
this purpose*, by Siemens and Halske of Berlin, from 
a sample of pure beryllium (99-5 per cent). 1 made 
use of Hall’s classical experimental arrangement, and 
measured the e.vn.f. by means of a pntenliomctric 
method with the use of a very sensitive Siemens and 
Hulske’s “ Pancergalvanometer ”, 

A large Weiss-type water-cooled magnet (made by 
Max Hold of Chemnitz) capable of producing field 
strengths up to 27,500 gauss in a 4 nun. gap, the polo 
faces being 15 nun. in diameter, w r as used. 

Many measurements were taken by varying the 
intensity of the current, and that of tile magnetic 
field up to a maximum of 500 milliamperes and 27,500 
gauss respectively. 

The effect was very small and positive' ; the value 
of the Hall coefficient was found to bo -t 0-0024 

rr 0*0001. 

A detailed account of the experiments will be pub¬ 
lished shortly. 

A. CltVONK. 

Physical Institute of the University, 

Pisa, Italy, July 23. 


Absorption of Boron Neutrons by Lead 

While examining the absorption of neutrons emitted 
from boron bombarded by a-rays from an ampoule 
of radium emanation, we have been able to establish 
a phenomenon which seems worthy of attention. 

The absorption of beryllium neutrons by lead is 
greater than by an equal thickness of copper or 
paraffin. Boron neutrons appear to possess less 
energy than beryllium neutrons, and are more ab¬ 
sorbed by copper and paraffin wax than by lead. 
To the neutrons from boron, lead is very transparent, 
a screen 5 cm. thick showing scarcely any appreciable 
absorption, as shown by the number of recoil nuclei. 

During a discussion at the International Electrical 
Congress recently held at Paris, Prof. Fermi put for¬ 
ward the suggestion that this phenomenon can bo 
approached along the lines of the Ramsauer effect, 
the wave-length, hfmv, of the neutrons possibly being 
of the same order as that of the effective radius of a 
nucleus. 

M. dk Broglie. 

L. Leprince-Ringuhese 


Aug. 13. 
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lilies (Dordogne).—Exca- 
4 M caves in the neighbour- 
t village on the banks of the 
'{test of P5rigueux, have been 
t 'l^eyrony (M&m. 10, Arch. Inst. 

The Grotte ties Bemous 
Tsterian, followed immediately by 
Van, Lower Anrignacian being absent, 
apositiou, and in Home instances inter- 
.doustorian and Aurignacian suggests that 
Mvsterian survived while Lower Aurignacian 
elsewhere, and was driven out by Middle 
oeiun tribes. The Fourneau du Diable fur- 
d a stratification of Aurignacian, Solutrean, and 
/fstat, while on the terraces lying above there were 
horizons of Solutrean. Many objects found wore 
5Junique, such, for example, as a haft of reindeer horn 
* socketed to take a stone implement, and a collection 
of coloured pebbles arranged in a quadrilateral figure. 
The latter, it is suggested, may have been fastened to 
some material, such as wood or leather, which has 
perished, and have been used as a dance rattle. The 
cultures of Bourdeilles throw new light on a number 
of questions. The development of the flint industry 
of the Solutrean can here be followed in detail and 
the first appearance observed of the implements, such 
as daggers and the feuille de saule t which were the 
forerunners of the weapons of neolithic times. From 
the evidence at Bourdeilles it is concluded that for a 
long time different peoples lived side by side and finally 
coalesced to adopt a single culture. This view is borne 
out by the occurrence, in what is virtually the same 
cultural horizon, of Ohancelade man with his Eskimo 
characters and the man of Laugerie Basse, a Nordic 
type. 

Moieties of the North-Western Mono, California.— 
In a study of the north-western Mono in the vicinity 
of Northfork, an affluent of the San Joaquin River 
( Univ. Cal. Pub. Arner. Arch. Eth. f vol. 31, No. 2), 
Mr. E. W. Gifford records that these people are divided 
into two moieties, which function in feasts, ceremonies, 
and games in reciprocity and in rivalry. Thus, at 
ceremonies or feasts, each moiety prepared food for 
the opposite moiety ;■ but the moieties never ate to¬ 
gether. At these feasts the children ate with tho 
father ; but the wife did not eat with her husband if 
she belonged to the othor moiety. One moiety pre¬ 
pared and burned the dead of the other moiety, a ser¬ 
vice for which they received payment. At the mourn¬ 
ing ceremony, which took place two years afterwards, 
they sang for ami washed the mourners, fed them, 
and puifl them. After the ceremony the mourners 
reciprocated with payment and a feast. The totemic 
animals, birds, wore connected with the moieties, and 
not with the four divisions, of which two were assigned 
to each moiety. An individual, however, might con¬ 
sider all totems of his moiety as his own ; but the 
golden eagle, although it was a totem of one of the 
moieties, was reverenced by everyone as the creator 
as well as the chief of the birds. If a man wished to 
kill his totem for its feathers, he explained matters to 
it, pointing out that it would not die, os he would take 
care of its feathers. If an eagle was killed by one 
of the vulture moiety, he brought the feathers to 
the eagle chief and paid for them. Each moiety had 
shamans. A vulture shaman who killed an eagle man 
by magic was killed by the eagle chief unless he had 
previously paid the eagle chief for the privilege. 

.Vocational Tests of Dexterity, —Vocational tests of 
; *sto$Lare classified and psychologically estimated 
v, ie E. Weiss Long and Prof. T. H. Pear in 
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Report No. 04 of the Industrial Health Research 
Board. English, American, French, and German 
publications are mentioned, and special prominence is 
given to tho less familiar work of foreign countries, 
illustrations of tost methods being drawn from them. 
Tho report opens with a discussion of ‘ skill ’ and the 
definition of it as ” the integration of well-adjusted 
muscular performances ”. Thus understood, it needs 
a complex system of testing. Vocational research 
should concentrate on the specific psychological re¬ 
quirements of an occupation, and on determining the 
most appropriate tests for discovering whether, and 
in what degree, given individuals possess them. 
Hence, claims made for single tests in different 
countries cannot be substantiated. In selecting for 
an occupation demanding a fairly complex perform¬ 
ance, it is of importance to use series of tests involving 
complex activities. The individual tests should be as 
numerous and diverse as possible, and the time 
allowed to do thorn should bo fully adequate. It is 
not important that, tho single functions called into 
play should be identical with those required industri¬ 
ally. This comprehensive survey shows that less has 
been indisputably established than the vocational 
guidance promoters would like to think : but it also 
affords ari excellent guide both to the available 
material and future lines of research. 

Adaptation of Sand Reptiles to Environment.—In 
the Sahara and on the sandy plains of California, 
Walter Mosaner has been struck by the remarkable 
resemblances between the sand-inhabiting reptiles 
(Copeia, p. 72, 1032). These are not adaptations to 
desert conditions, which tend rather to affect be¬ 
haviour, but structural changes due to the mechanical 
characteristics of the sand and the texture of the 
substratum. The changes are twofold: some are 
modifications facilitating locomotion on or in the 
sand, others serve for the protection of the sense 
organs and body openings. As some sand-dwelling 
mammals have adopted occasional bipedal locomotion, 
so many lizards assume a bipedal position when at 
top speed. The tracks in the sand show how different 
iB the work accomplished by fore and hind feet, and 
with increasing speed the difference is accentuated 
until the fore-feet, and the tail also, are held clear of 
the ground. A curious locomotor adaptation common 
to Saharan and Californian snakes is the habit of 
1 side-winding \ and many structural features, such 
as the stream-lined body, shovel-like snout, counter¬ 
sunk lower jaw and degenerate limbs, are associated 
with the habit of burrowing in the sand. Although 
perhaps less markedly, the protection of the eyes by 
fringe-like scales, of the tympanic membrane by 
overlapping scales, and of the slit-like nostril (in 
PhyUornynchus) by the projecting edges of the nasal 
scales, all seem to be associated with the burrowing 
habit. 

Copepods of Chesapeake Bay,— The peculiar con¬ 
ditions of Chesapeake Bay offer excellent opportunities 
for a detailed study of copepods, since in many cases 
they have a wide distribution and accommodate them¬ 
selves to great and fairly rapid changes in salinity. 
Dr. C. B. Wilson shows (“ The Copepod Crustaceans 
of Chesapeake Bay ”, by Charles Branch Wilson; No. 
2015, Proc. U.S. Nat . Afim, voi 80, Art. 15, 1932) 
that Acartia claim is the most frequently occurring 
copepod in the Bay, next to it coming A . longir&nis. 
These two species are largely eaten by the shad, and 
ore of much greater economic importance than was 
previously realised. In March, when copepods are at 
their maximum, the largest hauls are made up almost 
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entirely of these two spooies, which breed twice a 
year, in winter and in summer. The March maximum 
is the product of the winter breeding, the young cope- 
pods having exceptionally good opportunities for 
growth, as there is then a relative scarcity of fishes 
and other animals which prey upon them. Later on, 
the numbers diminish rapidly, probably owing to the 
coming of the shad. The author finds four breeding 
seasons in Chesapeake Bay, in winter, spring, summer, 
and autumn, each characterised by several copepods 
bearing eggs. In the months following, nauplii and 
young are caught in numbers. Each copepod has one 
or two breeding seasons. The records indicate that 
water of higher salinity is more favourable to the 
breeding than the low salinity water at the inner end 
of the Bay. 

Fauna of the Tay Estuary.—A study of the in¬ 
habitants of the Tay Estuary, made by W. B. Alex¬ 
ander for comparison with the corresponding fauna 
of the River Tees, reveals the different capacities of 
marine animals to penetrate upstream into the region 
of brackish and even fresh water (Trans. Perthshire 
Soc. Nat. Hist.y vol. 9, 1932, p. 35). The real marine 
fauna, characterised by the presence of limpets and 
common star-fishes and red soa-anemones, may bo 
said to end near the Taysido Lighthouses. Two miles 
farther up the estuary, at the Tay Bridge, these have 
dropped out, and here periwinkles, the amphipod 
Ormestia littorea , three species of the sea-worm, Nereis, 
and a few others roach their limit. Beyond this, for 
ten miles farthor, the shore-crab and some smaller 
crustaceans, the polyzoon, M ernbranipora, Nereis (ii - 
versicolor, and the seaweeds, (Jlva and the common 
bladder-wrack, penetrate. But here ends the con¬ 
quest of marine forms over the influence of fresh 
water, and only t tvo species of crustaceans, Neomysis 
vulgaris and Corophium longicorne , are found five 
miles farther on, at Newburgh, although adventurous 
flounders live in association with a fresh-water fauna 
twenty miles beyond the limit of the real marine fauna. 

Hosts of Rust Fungi.—“ Inoculation Experiments 
with some Hotermeious Species of the Melampsoraoese 
in Japan T \ by N. Hiratsuka (Jap. J, Bol.> vol. 6, 
No. 1, pp. 11-34; 1932), gives the results of very exten¬ 
sive inoculation experiments with the teleutospores 
and SBcidia of heteroecious Melampsoracetc. The 
interest is mostly local, but a well-defined specificity 
of the fungus Melampsora larici-epitea claims more 
general notice. Teleutospores from Salix viminalis v. 
yezoensis , S. rorida, and S. aachalinensia will all infect 
Isarix Kaemferi and produce secidia thereon, but 
fiecidia from the three different sources will not inter - 
infect the threo species of Salix. 

Petrogenesis of the Dartmoor Granites.—Many in¬ 
tensive studies of reaction between granite and 
country rock have been made during recent years by 
British geologists, but by far the most exhaustive is 
that carried out with brilliant success by Dr. A. 
Brammall in collaboration with Dr. H. F. Harwood 
on the Dartmoor granites (Quart. J. Geol. j Soc., 88, 
pp. 171-237 ; 1932). The long-awaited record of this 
model of petrogenetic research, including, as it does, 
more than eighty detailed analyses of carefully 
selected series of rocks and minerals, constitutes an 
unrivalled storehouse of petrological and geochemical 
data and embodies a convincing discussion of the 
beaming of these data on many problems, hitherto 
elusive, of rook genesis. It is demonstrated beyond 
any possibility of doubt that the observed variation 
of rock-types cannot be the result of differentiation 
alone. The study of inclusions and contact-facies 
shows that on initial acid magma was basified and 
enriched in biotite and certain other minerals by re¬ 
action with the shales, diabases, and spilites of the 

No, 3278, Vol. 130] 


invaded country r* 
tion of xenoliths i. 
ranging between types 
biofcitc-granite. It is Ct 
semblage of rock-typos cu 
for by the operation of a bi-^ 
tion and differentiation pn 
during the emplacement of the 
is impossible in a brief paragra] 
direct attention to the quality and 
outstanding investigation. Both ai 
order, and the authors are to be oongra 
great achievement. 

Coral Reefs and Raised Beaches of Japai, 

not appear to lie generally known that reel 
corals flourish in some parts of the Japanes 
H. Yabe and T. Sugiyama ( Sci . Rep. Tohoku . 
Univ. t Sendai, sor. 2, vol. 15, No. 2, 1932, p. 143) h\ 
that the more southerly islands (Riukiu, Ogasawar, 
and Taiwan) have well-developed fringing reefH ami 
bank barrierH, with a breadth varying from 150 metres 
to 4000 metres. 202 species and varieties of corals 
have been recognised, a larger number than is found 
in either the Philippine fir the Hawaiian Islands. 
Around the more northerly islands (KrushO, Shikoku, 
and Honshft), owing to the influence of the waim 
current, reef corals thrive so far north as lat. 35° N. 
but do not form well-developed roofs. A living re¬ 
presentative of Styloccenia, a genus hitherto known 
only in the fossil state, has been found. Farther 
north, in the Kwantfi region, raised beaches have boon 
found at levels ranging from 4 metros to 20 metres 
above sea-level. 8. Nomura ( ibid p. 05) gives a list 
of 470 species of Molluaea found in these beaches. 
The majority of the species still live along the coasts 
of central Japan, but some only in western Japan or 
farther south. The raised beaches are regarded as of 
Neolithic and later date. 

Upper Atmospheric Ionisation.—When the fre¬ 
quency of wireless waves incident on the Kennelly- 
Heavisido layer is being increased, a stage is reached 
when reflection is replaced by transmission, and the 
waves pass to the Appleton layer before return ; with 
further increase in frequency, the same occurs there, 
but the waves are now completely lost. From the 
critical frequency for transmission in each case the 
maximum density of the ions or electrons present 
can be calculated. The results of some routine 
measurements of this nature have been described by 
Prof. E. V. Appleton and Mr. Naismith (Proc. Roy . 
Soc. f July), principally for the lower layer. The 
ionisation has both annual and diurnal variations, 
as well os more irregular fluctuations, some at least 
of which are associated with magnetic storms. 
During the day, the ionisation is high, with a flat 
maximum near noon, and it is low at night, again 
with little change; the ionisation is heavier in sum¬ 
mer than in winter. The full interpretation of the 
results depends on whether molecular and atomic 
ions or electrons are responsible for the reflection 
and transmission. If the negative particlos are 
massive, their maximum concentration in the lower 
layer is about 10 10 per c.c. in summer, but if they 
are electrons, the concentrations are only of tho 
order of 10® per o.c. A better idea of the significance 
of the densities may perhaps be obtained from the 
fact that the number of electrons per c.c. in an Osglim 
lamp is of the order of 10 10 , whereas 10® per c.c. 
corresponds more nearly to the state of a gas ionised 
by X-rays ; the analogy is not, howevor, complete, 
because the negative carriers in the Osglim lamp are 
mainly electrons, and not molecular or atomic ions, n 
Actually it is known from other lines of reasoi^b? ^ 
that the negative particles in the upper 
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*V.ocity Positive Ions.— 
croft and Dr. E. T. S. 

«Kogration by protons is de- 
trof the Proceed it kjs of the Royal 
:i n takes place most readily 
;oron and fluorine also give more 
*'of the mimbor of particles from 
kilovolts, uranium, aluminium, and 
1 and 2 per cent-, and beryllium, 
• t ilt, nickel, copper, and silver be tween 
v> per cent. Oxygon, sodium, potassium, 
lend give very small numbers, and in some 
yfiti not yet certain that the effect is not due 
j, disintegration of impurities. The disintegra- 
of uranium is of particular interest, in view of 
rfisf natural activity, but the artificially produced 
Ba^articles appear to have a longer range than tho 
Jf natural ones. Several elements, including beryllium, 
give two tyi>e t s of particles, presumably with different 
V energies. The majority of the experiments on the 
\ properties of the emitted particles have been done 
f with those from lithium. With this dement, there 
can bo very litt-lo doubt that a-particles are formed, 
and that they are almost homogeneous in speed, and 
produced in pairs. From their range, it is calculated 
that 17 million electron volts of energy are released, 
in agreement with the 14 ± 3 million electron volts 
required from the mass defects of the various nuclei 
involved, but the number of disintegrations taking 
place is smaller than would bo expected from the 


quantum theory of the effect. In view of the very 
small chance of protons of 500 kilovolts penetrating 
the potential barrier of a heavy nucleus in any way 
other than by resonance, it would appear probable 
that this is the process coining into operation. It is 
noteworthy that the three elements—lithium, boron, 
and fluorine—which give tho largest emission of 
particles also show a similar change in omission witli 
increase in tho speed of the incident protons. These 
elements are all of the 4a + 3 nuclear type, with 
nuclei presumably made up of a-particles with the 
addition of three protons and two electrons, so that 
it is reasonable to suppose that capture of a proton 
may lead to the formation of a new a-particle inside 
the nucleus. 

Neon Isotopes.—By the aid of a now diffusion pro¬ 
cess, Prof. (<. Hertz. has now effected a practically 
complete separation of the lighter isotope of neon 
(NaturwuM., June 24). The process is an elaboration 
of the principle of differential diffusion through porous 
tubes, and is carried out in a train of twonty-four 
interconnected eloments, controlled by mercury 
vapour pumps. A single run of eight hours, starting 
from ordinary neon with a 10 : J isotope ratio, gave 
either a mixture with a 10 : 8 ratio or one with only 
about one per cent of the heavy isotope. The experi¬ 
ments were controlled by a mass-spectrograph, and 
by study of the tine structure of the neon ftf>ectrurn 
with an interferometer. Evidence was obtained by 
the former method that there is a fourth isotope of 
neon with mass 23, in addition to the common pair 
with masses 20 and 22 , and the rarer isotope of mass 21 . 


Astronomical Topics 


Astronomical Notes for September.—Mercury is in 
elongation as a morning star on Sept. 3 ; 18° from the 
sun. Venus is in elongation as a morning star on 
Sept. 8 ; 46° from the sun. Being north of the sun, 
it is well placed for observation. 

There is an almost total eclipse of the moon (mag¬ 
nitude 0*982) on tho evening of Sept. 14. The moon 
enters tho umbra at 7 h 18 m , and leaves it at 10 h 43 m , 
the maximum eclipse being at 9 fl 0 m . The sun sets 
in London at 6 h 18 m . Study should be made of the 
brightness and colour of the eclipsed region. 

There is only one oooultfttion visible in London at a 
convenient hour ; 27 Capricorni disappears at 6 h 44 m 
on the evening of Sept. 11. 

Saturn passed opposition in July, but is still ob¬ 
servable, though low down. Uranus is observable in 
Vi sees ; it reaches opposition in mid-October. A map 
of its track among the stars is given in the B.A.A. 
Handbook for 1932. 

Tho comet Peltier-Whipple was visible with an 
opera-glass in August, and should still be an easy tele¬ 
scopic object in September. The following ephemeris 
for 0 h is from the Whipple-Cunningham orbit: 
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13 
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47 
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56 
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Oct. 4 

13 

52 

48 

54 

45 

8 

13 

57 

28 

52 

56 

12 

14 

1 

40 

51 

22 


The comets Newman and Borrelly need more 
powerful instruments ; an ephemeris for Newman is 
in the Observatory for August and September; 
^‘wrelly, use the B.A.A. Handbook, applying the 
there for perihelion one day later than 
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the assumed value. The Handbook also gives a search 
ephemeris for Tempel’s comet, 1 896 1 ; all astronomers 
who have suitable moans are asked to join in the 
search for this comet. Its detection would enable the 
past history of both the comet and the Leonid meteors 
to be placed on a tinner footing. 

The sun crosses the equator and autumn begins at 
Oh 24 111 on the morning of Sept. 23. 

Add l h to all times given, to reduce to Summer 
Time. 

The Welsh Meteor of April 14 , 1931 .—Loud explosive 
sounds were hoard over North Wales on the morning 
of April 14, 1931. Some of the daily papers described 
it as an earthquake ; Mr. B. M. Peek, who was on the 
mountain Moel 8 iabod, sent an article to the British 
Astronomical Association, in which he made the con¬ 
jecture that the sounds were due to the passage of a 
large meteor which probably fell in the Irish Sea. 
The B.A.A. Journal for June 1932 has another article 
about it, by Mr. A. King. His researches have placed 
the meteoric character of tho object beyond doubt; 
two observers, in Ripon and Leeds, actually saw the 
meteor ; many people in Yorkshire heard the sounds, 
which some took for thunder ; moreover a fragment 
of the meteor was seen to fall at Coch-y Bug Farm, a 
few miles south of Carnarvon. Dr. Spencer has seen 
this fragment, and pronounces it to be a genuine 
meteorite, “ apparently of an unusual type Mr. 
King has investigated the real path of the meteor ; 
the calculated earth-point is some eighteen miles west 
of tho farm where the fragment fell; the visible path 
appears to have begun over Bakeweil and ended over 
Mold. The velocity was not much less than para¬ 
bolic, the radiant being 177° from the apex, so that 
the meteor was overtaking the earth. It is satis¬ 
factory that it has been possible to determine so much 
about this interesting meteor. From the loudness of 
the sounds it is conjectured that by far the largest 
portion of the meteor fell in the sea. 



August 27 , 1932 ] 


NA T URE 


The Total Solar Eclipse of Aug. 31 


AN account of the work which is being undertaken 
in connexion with the total solar eclipse of 
Aug. 31 by the three British expeditions in Canada 
under the auspices of the Joint Permanent Eclipse 
Committee of the Royal Society ami the Royal Astro¬ 
nomical Society appeared in Nature of July 23, p. 110. 

The Imperial College expedition to Montreal will be 
located on the roof of the Molson Hall of the Arts 
Building of McGill University, where Prof. Ira Mackay 
has kindly placed every facility at the disposal of the 
observers. The site will afford a good view of the sun, 
the intervening ground being occupied mainly by a 
reservoir and the wooded slopes of Mount Royal, so 
that a very steady image of the sun should be obtained. 
An excellent dark room and source of electric current 
are convenient of access. The observations are in 
charge of Prof. H. Dingle, who will be assisted by 
members of the McGill University staff and students. 
Through the kindness of Prof. A. S. Eve, the resources 
(if the Macdonald Physics Laboratory and workshops 
have been made available to the observers, and if the 
weather is favourable there is every prospect that the 
expedition will he as successful as the nature of the 
programme allows. 

Two problems are to be attacked. First, the photo¬ 
graphy, with large dispersion (about 0-7 A. per mm.) 
of the bright-line spectrum at the cusp of the partially 
eclipsed sun, which was observed visually by Prof. A. 
Fowler at South Kensington in 1912. Owing to the 
extremely short length of slit which will be illuminated 
(a small portion of a millimetre up to a few minutes 
before totality with the 2-inch solar image which is 
to be used), the possibility of success in this part of 
the programme is somewhat speculative. Provision, 
however, has been made for both rotatory and trans¬ 
lational motions of the sun’s image in immediate 
obedience to the desires of an observer watching the 
slit through a small telescope, and strong hoj>o8 are 
entertained of a successful issue. The second problem 
is the photography, with the same dispersion, of 
the Fraunhofer spectrum at the limb of the sun just 
before and after totality, in order to obtain precise 
wave-lengthR of the limb-light free from atmospheric¬ 
ally diffused disc-light, which is unavoidable during 
full sunshine. 

The intense interest which the eclipse is arousing 
in America is evidenced by an extensive series of 
bulletins issued by Science Service, of Washington, 
D.C, They are divided into two parts : first, informa¬ 
tion on the nature of eclipses in general,- their history, 
and methods of predicting them; secondly, the 
arrangements on the present occasion, the locations 
and plans of the various parties. Thus we note that 
this will be the ninth totality observed by Dr. S. A. 
Mitchell, of Leander McCormick Observatory, who 
will use at Magog the large concave gratings that he 
used at Tin Can Island in 1930 to study the height of 
different gases in the solar atmosphere. The Franklin 
Institute will photograph the corona with a camera 
85 feet long, recalling the long refracting telescopes of 
pre-achromatic days. The Georgetown party, under 
I)r. P, A. McNally, &.J ., will take photographs to 
measure the Einstein shift of stars ; the star-field is 
not, however, very suitable, and totality is rather 
short for the purpose ; the party will also investigate 
th 3 infra-red spectrum of the corona. The astro¬ 
nomical artist, Mr. H. R. Butler, has made long 

i 'oumeys to paint total eclipses, but on this occasion 
le will enjoy 93 seconds of totality at his own home. 
Mount Washington, which is 0288 feet high and the 
highest point in the path of totality, will be occupied 
by a Science Service party, who will endeavour to 
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take photographs of the i 
moon’s shadow on the gru. 
hotographs. Astronomies 
eon a special feature of the 
Angelus, Michigan ; a party 
motion films during totality. 

The U.S. Naval Observatory will 
time signals from 1.55 to 2.0 p.m. an 
4.0 p.m. Eastern Standard Time on An,, 
progress of the eclipse will be described 
to those outside the track. 

The effect of the eclipse on radio observaC 
be investigated. The distinction between the* 
eclipse and the eclipse of the corpuscular stream 
discussed by Profs. S. Chapman and E. V. Appk 
in a letter in Nature of May 21, p. 757. The Freiu 
and Dutch Polar Year parties will be near the centre 
line of the optical eclipse, and will make special 
observations on layer heights. The British party at 
Tromso will be near the sunset limit, as will stations 
in south-east England. The Tromso workers will, 
however, measure the densities of ionisation at the 
time of the eclipse, with control observations on 
adjacent days, and corresponding measurements will 
be made at King’s College, London, the Radio Research 
Station, Slough, and at the Cavendish Laboratory, 
Cambridge. Special observations on trails-Atlantic 
signals will bo made at Slough and at Post Office 
stations, with special regard to the fact that the 
particle eclipse may be total over nearly the whole 
width of the Atlantic at once. 

Parties from the U.S. Bureau of Standards, Wash¬ 
ington, under the direction of Dr. J. H. Dellinger, will 
record eclipse effects on the field strengths of radio 
waves and on the heights of the ionised layers. 

Through the Associate Committee cm Radio 
Research of the National Research Council of Canada, 
three Canadian part ies will also undertake radio obser¬ 
vations. An effort is to be made to investigate tho 
variations of the Heaviside layers during the passage 
of the shadow, and to test the theory advanced by 
Prof. S. Chapman, that the Appleton layer is ionised 
by ultra-violet light and the Kennedy-Heaviside layer 
by a stream of corpuscles or of neutral particles. 

One party, under the direction of Lieut.-Col. Steel 
and Dr. Rose, of the National Research Laboratories, 
Ottawa, is to investigate the upper layer from a point 
in Kingston, Ontario. Another party, under the 
direction of Prof. A. S. Eve, of McGill University, 
and consisting of Messrs. Ross and Startler, is pro¬ 
ceeding to Comer Brook, Newfoundland, to study the 
‘ corpuscular eclipse \ which it is calculated will take 
place to tho east of the optical shadow band. A 
third party, under the same direction and consisting 
of Messrs. Henderson and Srnythe, is proceeding to 
Vankleek Hill, south-west of the Ottawa River and 
below the city of Ottawa, to take observations on tho 
Kennedy-Heaviside layer, with the object of deter¬ 
mining the ultra-violet light effect. Both Vankleek 
Hill and Kingston are to the west of the optical 
shadow band on the surface of tho earth. 

The Canadian Marconi Company and Northern 
Electric Company are co-operating with the National 
Research Council in these investigations. The former 
will take continuous field strength measurements in 
the short-wave band, while the latter will take similar 
measurements at broadcast frequencies. The results 
of their measurements will check the information ob¬ 
tained by tho other parties. 

During the eclipse, Messrs. Laurence and Hewlett 
of the National Research Laboratories hope to ’ 
vestigate the origin and appearance of ahadov * 
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,,*'he Deterioration of Paper on Ageing 


^fnanence of paper is one 
^ tores t to scientific workers, 
^volume of scientific publica- 
/fmcern to all learned societies, 
■t’ their financial resources to the 
f . lee[) in pace with it. It is unfortu- 
j eases the printing quality and the 
‘joel of a. paper have been the principal 
‘nave influenced those choosing it, but 
ntios do not necessarily go hand in hand 
Alienee, future generations of members may 
//’the efforts of their predecessors have been 

f. , 

^ problem is one of recent origin, for it is only 

/3e I860, 1870, and 1880 respectively that esparto 
^ass, mechanical wood pulp, and chemical wood pulp 
mave been used in paper-making. Prior to I860, rags 
(that is, cotton, flax, and hemp) were the usual raw 
materials, and although oxcessivo loading, bleaching, 
or alum may shorten the life of rag papers, they are 
generally recognised as being the most permanent. 
This fact was, indeed, recognised so far back as 1898 
in a Keporfc to the Royal Society of Arts, in which it 
was stated that esparto and straw papers are more 
permanent than itfeolianical pulp papers, but less per¬ 
manent than chehucal pulp papers. It was therefore 
specified that permanent book papers should contain 
less than ten per cent of loading and not less than 
seventy per cent of rag. 

Subsequent work in the United States and in 
(iermany lias modified the inferences drawn from this 
Report, since it has been shown that the method of 
manufacture of the paper and the conditions of storage 
are equal in importance to the nature of the fibre in 
determining how long the paper will last. Bulletin 
No. 2795 (1912) of the American Newspaper Pub¬ 
lishers’ Association, for example, points out that 
excessive dryness (resulting from the artificial heating 
of libraries) and excessive dampness may alter tho 
normal moisture content of the paper, and so stimu¬ 
late its deterioration. Cases are on record in which a 
badly-made rag paper had undergone rapid deteriora¬ 
tion, whilst at, tho other extreme hand-made mechani¬ 
cal wood-pulp has been stored under proper conditions 
for a hundred years and still shows no sign of ageing. 

A Committee of the League of Nations also pro¬ 
nounced in favour of unbleached rag papers in 1928, 
and quite recently the investigation has been taken 
up by the Bureau of Standards in the United States 
(Miscellaneous Publication No. 128, Research Papers 
Nos. 349 and 352). Not only have opinions been ex¬ 
pressed us to storage conditions, but in addition, what 
appears at first sight to be a revolutionary recom¬ 
mendation is made, namely, that the paper may be 


prepared from any fibres except those of unbleached 
or mechanical wood-pulps. The great difficulty in 
arriving at trustworthy results is due, of course, to the 
impossibility of carrying out tests under the conditions 
of practice. Not only would this take too long, but 
it must also be remembered that the earliest com¬ 
mercial papers made from wood or esparto are not 
more than seventy-five years old, and, moreover, that 
the extensive improvements in manufacturing methods 
in tho meantime have resulted in a corresponding im- 
rovemont in the paper of to-day. The Bureau of 
tandards and others have therefore had to resort to 
accelerated ageing tests, the actual technique of which 
varies from one investigator to another and may in¬ 
volve heating for seventy-two hours at 40° to 106° 0., 
with or without exposure to sunlight or ultra-violet 
rays. 

B. L. Welimhoff, who aa technical director of the 
Government Printing Office at Washington must be 
regardod as an authority on such matters, has recently 
devoted some attention to them in a paper before the 
Technical Section of the Pulp and Paper Industry 
(Proceedings , 94, 57 ; 1932). The paper is of value 
not so much os an account of original work, but 
because tho author has collected the personal opinions 
of a number of paper experts all over the world on 
the value of accelerated ageing tests. 

The opinions differ widely, but there seems to be 
general agreement that a temperature of 100° C. 
corresponds with rather drastic treatment, and, more¬ 
over, that the type of deterioration produoed by heat 
and light is not necessarily the same as that which 
occurs on storage. Opinions also differ as to the 
value of chemical tests as a means of determining 
the permanence of paper. This applies particularly 
to the a-ceilulose value, for all agree that the copper 
number, rosin content, and acidity (or pH value) 
should be as low as possible. The effects of traces 
of impurities also require investigation; for example, 
there is reason to believe that ferrous iron accelerates 
the deteriorating influence of rosin. 

It is not surprising that specifications for the same 
type of paper proposed by different bodies are by no 
means identical. A Report on the subject to H.M. 
Stationery Office is a cautious and balanced statement 
of the available facts, and few responsible for the 
purchase of paper will disagree with the opinions 
expressed. The Report states that there is no evidence 
that papers made from esparto or chemical wood 
deteriorate if stored under proper conditions. At the 
same time, new, clean, white or unbleached rags are 
preferable for the best papers, and whenever it is a 
question of choosing between esparto and chemical 
wood, the former should be rejected. J. G. 


Early Man 

I N the course of a recent note' on dental mutilation 
(see Nature, Aug. 20, p. 268) reference wae made 
to its occurrence in fossil human remains from Afalou- 
bou-Rhummel. A communication presented to the 
first International Congress of Prehistoric and Proto- 
historic Sciences by MM, Marcellin Boule and Henri 
Vallois, on “ The Fossil Men of Afalou-bou-Rhummel 
(Algeria) was welcomed as an authoritative state¬ 
ment on 41 a new type of fossil man ” from North 
Africa. Prehistoric human skeletal remains have 
been discovered in North Africa on several occasions, 
but unfortunately most of them—from the shell-heaps 
* Tunisia and near Constantine as well from certain 
oaves—cannot be dated with certainty. The 
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in Algeria 

type of Afalou agrees with the type already discovered 
in Algeria, but the deposits in which previous dis¬ 
coveries have been made are usually regarded as of 
neolithic age. 

The human remains studied in the communication 
by MM. Boule and Vallois belong to at least fifty 
individuals; and although they were scattered, nine 
skeletons have been reconstructed. The cave in 
which they were found is known by the name of 
Afalou-bou-Rhummel, and is situated on the Algerian 
littoral in the commune of Oued Marsa. The cave was 
exoavated in 1928 and 1929 by M. Arambourg with 
the financial assistance of the Institut da PalAonto* 
logie humaine. Both stratigraphies! and archeo- 
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logical evidence point to the dating of the remains 
as definitely Pleistocene and their cultural horizon as 
Upper PalsBolithic. 

The remains are homogeneous in character. The 
skull ia pentagonal, about equal numbers being inesa- 
ticephahc or dolichocephalic, and a small number 
brachycephalic. It is moderately high. Sometimes 
the occiput tends to bo chignon-shaped. The fore¬ 
head is receding and the supra-orbital arches are 
united in a well-developed prominence at the glabella. 
Almost all the skulls have a brutal aspect. The face 
is short and broad; the nose nlatyrrhme or, at times, 
mesorrhine. The orbits are low. There is no prog¬ 
nathism. The bones of the skeleton as a whole are 
very robust, the muscular attachments strongly 
marked. Stature is below the mean. Sometimes 
the upper incisors had beon knocked out early in life. 

Similar skulls have been obtained from tno shell- 
heap of Mechta ol-Arbi near Constantine, notably by 
MM. Debruge arid Florence in 1913, and others have 
been discovered since that date in excavations by 
M. Debruge.* 

The type of Afalou is now. It bears no resemblance 
to Neanderthal man or to the Mediterranean or negro 
types of modern times. It differs from Cro-Magnon 
and, markedly, from Asselar man (see Nature, Aug. 
20 , p. 280) notwithstanding the common cultural 
feature it shares with the latter in the practice of 
evulsion of the upper incisors. It is, therefore, pro¬ 
posed that the type should be known as the Mechta 
race, from the site on which it was first found ; and 
it is to be regarded as associated with the Capsian 
culture. 

* Sir Arthur Ktilth refer* to four HkdWoim cxcuvulod from the 
kitchen-midden at Mechta el-Arbi by Mr. Alonzo W. Rond In 1927 and 
described by Dr. Fay-Cooper Cole. Sir Arthur accept* the attribution 
of the situ to the Cnimi *n culture. Sar “ Mew Dlmcoverlea relating to 
the Antiquity of Man", London, 193J, pp. 213-214, 


University and Educational Intelligence 

London. —The following degrees have boon con¬ 
ferred : D.So. in anatomy on Solly Zuckerman (Uni¬ 
versity College) for a thesis entitled “ The Menstrual 
Cycle of the Primates”; D.Sc. in biochemistry on 
Margaret A. C. Fixson (Lister Institute of Preventive 
Medicine) for a thesis entitled “ The Effect of Desicca¬ 
tion on the Nutritive Properties of Egg-white ” ; D.Sc. 
in zoology on Norman J. Berrill (University College) 
for a thesis entitled kl Studios in Tunicate Develop¬ 
ment, Part II. Abbreviation of Development in tno 
Molgulidro” (PhiLTrcms., B,vol.219); D.Sc.(Engineer¬ 
ing) on Charles Edward Larard (Northampton Poly¬ 
technic Institute) forpublished papers on experimental 
and mathematical mvestigation dealing with the 
viscous and elastic straining of ductile material, 
together with their original work ; D.Sc. in metal¬ 
lurgical chemistry on Frank Adcock (private study) 
for thirteen independent published works, together 
with two subsidiary contributions ; D.Sc. (Engineer¬ 
ing) on George A. Tomlinson (private study) for 
fifteen published papers on (1) atomic forces and 
cohesion, (2) applications of metrology to engineer¬ 
ing problems, together with three subsidiary contri¬ 
butions. 

The London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.l, has issued a pamphlet 
detailing the post-graduate courses of instruction 
in preventive medicine given at the School. These 
comprise oourses of study for the diplomas in public 
health and in tropical medicine ana hygiene, and an 
advanced course of study for the diploma in bacterio¬ 
logy. A brief synopsis of the course is included in 
each case. 
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Reading.—T he 
Research in Dairyi- 
appointed Prof. H. a. 

Institute in succession t 

Williams. Prof. Kay, wl. 

biochemistry in the Univei. 

in 1893 and educated at Mam 

and the University of Manches 

experience in the conduct and i. 

work in Great Britain before proev 

in 1929. The majority of Prof. Kay 

tions deal with oxidation in the 

chemistry of bacterial activity, enzyrm 

of milk, chemistry of phosphorus compou. 

relationship to living processes, vitamin D, 

teins, and the biological significance of phos 

Prof. Kay hopes to take up his duties at the Ins 

towards the end of the present year. 


Calendar of Geographical Exploration 

Aug. 3i, 1873.—Franz Josef Land 

Julius Payer discovered this arctic archipelago. An 
Austrian polar expedition had been prepared by Count 
Wilczek, and Payer and Weypreeht in the Tegetthof 
set out in 1872. While the ship was beset by ice, high 
land was seen to the north-west and later in the season 
Payer led expeditions to Hochstetter and Wilczek 
Islands. After a second winter in the ice-bound ship, 
a difficult journey northwards to Cape Fligely, 
82° 5' N. (Rudolf Land), was made. This remained 
the highest northern latitude reached until 1859. 
Mountain ranges indicating land beyond the eighty - 
third parallel wore seen. B. Leigh Smith in 1881-82 
explored the whole southern coast from 42° to 54° E., 
discovering many islands and sounds. In 1894, Alfred 
Harmsworth fitted out an expedition in the Windward 
under F. G. Jackson, with the object of establishing 
a base in Franz Josef Land for an attempt on the 
north pole. In 1890 the Harmsworth - Jackson ex¬ 
pedition reached Cape Richthofen and saw' a great 
sea to the north. Nansen, on his southward journey, 
approached Franz Josef Land from the north-east, 
finally proving the existence of a deep sea basin to the 
north. Nansen wintered near Cape Jackson, Flora 
Island, a few miles from the point which Jackson had 
reached in 1895. On June 17, 1896, Nansen and Jack- 
son met and the Windward brought Nanson home. 
The archipelago was further explored and used as a 
base for expeditions to the pole between 1897 and 
1913. 

Sept. 1, 1513.—Discovery of the Pacific 

Vasco Nunez de Balboa set out with a hundred 
Spaniards, among whom was Pizarro, and a thousand 
natives to cross the Isthmus of Panama. While in 
the town of Santa Maria de la Antigua del Darien, 
which he and Enciso had founded, he heard, from a 
native, acoounts of the ocean beyond the mountains 
and of the gold of Peru. On Sept. 25 or 20, he reached 
the summit of the mountains and viewed the Pacific. 
Pizarro and two others had gone on in front, and one, 
Alonzo Martin, was the first European to embark 
on the newly found ocean, in St. Michael's Bay. On 
Sept. 29, Balboa reached the shore and took possession 
of the ‘ Great South Sea ' for the Spanish monarch. 
He visited the Pearl Islands, once more heard of the 

old of Peru, and returned in triumph to Darien in 

anuary 1514. He is said to have revisited the Pacific 
many times. He captured the Pearl Islands and pre¬ 
pared to conquer Peru, but through the jealousy of 
another official he was executed in 1517. 
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^ ' Lena Delta 

>;hev, reached 77° 29' 
ape Chelyushkin. The 
jut an expedition under his 
Yakutsk, 900 miles from 
inn 1735, After sailing down 
ha delta, ho reached the mouth 
<nid wintered in some fur-hunters’ 
*»kco up in Olonek Bay on Aug. 15, 
<j nisei icvjp roc coded north-west, almost 
.nRt northerly point on the coast. Ho 
<d,ek by ice, but died of Bcurvy before 
4 -achod the mouth of the Olonek River on 
^nis young wife, who liad accompanied him, 
j/L of scurvy. 

^ 3, 1835.—The Russian Polar Seas 

rtu^achtuflsov reached Archangel after his second polar 
st^>yage, and shortly afterwards died from fatigue. His 
^two expeditions were remarkable for the prudence 
and forethought which lie displayed, the care whioh 
he showed for the health of his men, and notably 
for the wealth of astronomical, geodetical, meteoro¬ 
logical, and tidal observations which he made. On 
his first journey, when wintering in southern Novaya 
Zemlya, in I&t. 70° 36" N., long. 59° 32' E., meteoro¬ 
logical observations were taken every second hour. 
Paehtussov was sent out in 1832 by citizens of Arch¬ 
angel to re-establish the sea-route to the Yenisei, to 
survey the east coast of Novaya Zemlya, and to hunt 
walrus in the latter place. On his first voyage he 
surveyed the east coast of Novaya Zemlya, and on his 
second Matotschkin Sound and the oast coast of North 
Island, though his attempt to circumnavigate the 
latter failed. His second winter was spent on the 
south side of Matotschkin Sound, at the mouth of 
the River Tschirakina. Here he found the wreck of the 
vessel which Rossrnuislov had been obliged to leave 
there in 1709 when he was on a voyage of exploration 
in Novaya Zemlya. The timber from the vessel was 
used by Paehtussov for building his winter house. 


Societies and Academies 

Edinburgh 

Royal Society, July 4. — Eustace Barton-Wright 
and Alan McBain : Studies in the physiology of the 
virus diseases of the potato. A comparison between 
the carbohydrate metabolism of normal and leaf-roll 
potatoes. An investigation into the formation of 
carbohydrates in healthy and leaf-roll potatoes at 
different times in the growing season. The nature 
of the translocatory sugars in healthy and diseased 
plants i« also described and discussed.—J. M. Robson : 
Adrenaline and the oestrous cycle in the mouse. The 
subcutaneous injection of adrenaline hydrochloride 
into mature female inice inhibits the occurrence of 
o&strus; adrenaline also inhibits the development 
of sexual maturity when administered to immature 
female ahimals for prolonged periods. Vaginal 
comifioation does not occur, and the growth of the 
vagina, uterus, and ovaries is less than in control 
animals. Evidence is presented suggesting that the 
action of the drug is not toxic in nature. Adrenaline 
does not interfere with the action of the a-hormone 
(oestrin) on the uterus and vagina. It does, however, 
interfere with the reactivity of the ovary to gonado¬ 
tropic hormones (prepared from pregnancy urine).— 
George Trapp ; The foliar endodermis of the Plan- 
taginacete. The foliar endodermis is characteristic 
of the Plantaginaoece. The Caspary strip is im¬ 
pervious to acid and basic dyes and probably also to 
The coincidence of mesophyll staining with 
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endodermal abBenoe or incompleteness in leaves of 
P. arborescent establishes this for acid dyes, while 
differential staining of Caspary strip region points to 
impermeability for basic dyes. Such a property is 
of value in the elaboration of root pressure. The 
aerial environment of the shoot reverses the direction of 
flow of solutes and renders functional interpretation 
impossible. The foliar endodermis is a feature of evolu¬ 
tionary inertia rather than of physiological necessity. 
—A. G. Walker: Relative co-ordinates. The ele¬ 
mentary treatment of moving axes is extended to a 
general Riemannian space, a system of reference being 
defined at each point of a given curve. The ele¬ 
mentary formulae are generalised, and it is shown how 
the relative co-ordinates can bo applied to a con¬ 
sideration of the geometry of the space in the neigh¬ 
bourhood of any given curve. As an example of 
application, the co-ordinates are used to discuss the 
kinematics of a rigid body in general relativity, the 
world line of one of the particles of the body being 
taken as the curve of reference. They also provide 
the formulae used by Thomson in his work on rigid 
dynamics.—John E, Mackenzie and Harry W. Melville : 
The diffusion coefficients of bromine-hydrogen, brom¬ 
ine - nitrogen, bromine - oxygon, and bromine - carbon 
dioxide. The diffusion coefficients were measured by 
visual observation of the progress of diffusion of the 
highly coloured bromine vapour into a colourless gas 
contained in a long glass tube. Tbe results obtained 
agree closely with those calculated from the theory of 

diffusion. T , 

Paris 


Academy of Sciences, July 11 (vol. 195, pp. 85-192). 
— Emmanuel Leclainche : Notice on Bernhard Bang, 
correspondunt for the Section of Rural Economy.-- 
Henri Lebesgue : Notice on Ren6 Louis Baire, corre- 
8pondant for the Section of Geometry.—Maurice de 
Broglie and Louis Leprince-Ringuet : The neutrons 
of boron excited by radium emanation. Whilst the 
rays from boron are absorber} at least as much by 
lead as by other bodies of equal thickness, the neutrons 
from boron pass much more easily through lead than 
through paraffin, the effect of 5 cm. of leaf! being 
soarcely perceptible.—Lion Guillet, Marcel Ballay, 
and A. Le Thomas : The influence of silicon on copper- 
nickel alloys containing small proportions of tin. 
Studies of a series of alloys with a fixed proportion 
of tin and increasing percentages of silicon, with 
special reference to the effect on the hardness at high 
temperatures.—C. de La Vallic Poussin : The pro¬ 
perties of harmonic functions of two variables in an 
open area limited by particular lines.—P. Vayssitre i 
Experimental observations on Schistocerca gregaria. — 
Georges Giraud ; Certain operations on partial 
differentials of the parabolic type. —A. Witt: The 
stability of quasi-periodic movements. —A. Lokchine : 
The stability of a tube with curved axis.—Rend 
Marty : The calculation of helical springs loaded 
transversely.—Emile Merlin : The attraction between 
an ellipsoid and an external point,—Sylvain Arend : 
The normal anomaly and its rdle in two common 
astronomical applications. —Y. Rocard: The ab¬ 
sorption of sound in tubes and acoustic mouthpieces. 
The nature of the wall of a tube through which sound 
is being propagated may cause loss through absorp¬ 
tion. A modification of the classical equation (Lord 
Rayleigh, Webster) is suggested.—EUgio Perucca : 
The electrometer with semicircular sectors. This 
type of instrument is generally credited to Blondlot 
and Curie : it is pointed out that Morelli gave a 
complete theory of this instrument and described its 
practical realisation almost simultaneouslv with 
Blondlot and Curie.—M, Pauthenier and R. duillien : 
The direct electrometric study of the limit charge 
of a conducting sphere in an ionised electrical field, — 
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Henri Abraham : The phenomena of synchronisation. 
A discussion of the conditions necessary for a wireless 
receiving apparatus to be in exact tune with the 
waves received.—Pierre Girard and P. Abadie : Ex¬ 
perimental researches on the dispersion of polar 
liquids in the Hertzian field.—P. Biquard and R. 
Lucas : New optical properties of solids and liquids 
submitted to the action of ultra-sound waves.—I. I. 
Ag&rbiceanu : The intensities in the fluorescence 
spectrum of I a .—Joseph Giuntini ; a-Methoxy-p- 
hydroxysuccinic acid, its complex compounds with 
copper and their circular dichroism.—B. Bogitch : 
The separation of lead from zinc by the electrothermal 
method. For certain iron ores rich in lead and zinc 
the flotation method fails. Experiments with an 
electric furnace have given promising results.—M. 
Bourguel, Mile. B. Gredy, and L. Piaux: Study of 
the c is-Iran s isomerism in the case of ethylene hydro¬ 
carbons of the formula OH a -CH-^CH-R. The 
eight hydrocarbons prepared have been studied from 
the point of view of the Raman spectrum,—M. 
Hafssinsky : The complex nature of the polonium 
ions.— A. Lalande : The turbidity surface of the 
system water-alcohol-othor at a low temperature.— 
Georges Arditti : The autoxidation of paraffin oil. A 
study of the amounts of fatty acids produced at a 
fixed temperature (130° C.) in the presence of various 

catalysts (On, Ni, CuO, NiO, Fe 2 O a )..A. Travers and 

J. Aubert : The variations of potential of electrolytic 
iron with the pH of the medium.— Jean Cournot and 
Jean Challansonnet ; The action of molybdenum on 
the mechanical properties of grey cast iron. The 
mechanical properties of cast iron can bo improved 
by the addition of molybdenum.— Henri Fournier : 
Attempts at stamping by the method of Siebel and 
Pomp.—Francois Reymond and Tcheng Da-Tchang : 
The reaction of precipitation by ammonia of the 
hydrofluoric acid solution of protactinium and of 
tantalum. A. Machebceuf, H. Cheftel, and J, Blass: 
The colorimetric estimation of small quantities of lead 
introduced into food. The method outlined is suit¬ 
able for determining quantities of lead between 
(>■15 rngrn. and 0-25 mgm. to about 0-01 mgrn.— 
Jean Calvet : The separation and determination of 
copper in the presence of aluminium by 8-hydroxy- 
quinolino. Application to aluminium alloys.—J. 
Gu*ron: The slow hydrolysis of zinc acetate.— 
Emilio Damour and Alexandre Nadel: The diminution 
of the amount of iron in glass decolorised by selenium. 
In the decoloration of glass by selenium in presence 
of sodium chloride there is a partial volatilisation of 
the iron.—R. Quelet: The preparation of a chlor- 
methyl derivative of p-bromanisol.—Georges Corroy : 
The Khetian and the Hettangian in the east of the 
Paris basin.—Fernand Daguin : Stratigraphical ob¬ 
servations on the region of Tissa (western Morocco).— 
Edmond Saurin : The Angaras to the east of southern 
Indo-China.—J. Lombard and D. Schneegans : The 
presence of the marine Eocene at Fouta (French 
Equatorial Africa).—Paul BeCquerel: The dehiscence 
of the anther of the white lily.—Antoine de Cugnac : 
A new argument in favour of the hypothesis of a 
hybrid origin for Bromus Guasonii .—Andrd Dauphin* : 
The properties of imbibition of collenchyma.— 
Taboury : The accidental presence of selenium in 
oertain plants. It was shown in 1909 that selenium 
was present in the mineral springs at La Roche- 
Posiay: selenium has now been found in Sium 
latifotium and in Scrofularia aquatica growing in the 
neighbourhood of these springs.—Emile Andr* and 
Kiawo Hou: The lipoxydaees of the seeds of Glycine 
sofa and of Phaseolns vulgaris. —Marc de Larambergue: 
The absence of copulating apparatus in certain in¬ 
dividuals of Bullinus cantor tvs. —Y. Le Grand : The 
acuteness of the sense for variations of convergence. 
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—Neda Marinesco :' 

electric atmosphere 
experimental proof of t, 
on the flow of sap in the 
Study of the celluloses of 
the Tunicata. These cellulose 
with cotton cellulose : chitiri * 
as forming part of the mem bn. 

W. S. Reich : The synthetic p» 
phosphoryl derivatives of the amino-a^ 

The considerable variations shown by 
of the maritime pine, Finns pinaster , in 
power of the turpentine, and the relati 
of the rotatory power of the turpentine frm 
tree.—Constantino Gorini : The coagulation 
by B. typhosus and by other bacteria consult 
inactive towards milk.—Pierre Ldpine : The hi 
bility of the spermophile to exanthematic typhus. 


Cracow 

Polish Academy of Science and Letters, April 11.— 
K. Borsuk: The isomorphism of functional spaces.— 
W. J. Webber : Certain properties of trigonometrical 
series presenting lacuna?. Note concerning a memoir 
of S. Banach.—A. J&gielski: The specific inductive 
capacity of liquid iodine. The S.I.C. of liquid iodine 
at 118° C. is II -08, and increases with the temperature 
to 13 at 168° C.—Wlad. GorczyAski: A simple spectro¬ 
graph and measurements of the absorption bands in 
the infra-red made in northern Africa in 1920-27.— 
Wlad. Gorczynski and Ed. Stenz: Atmospheric trans¬ 
mission in the p and <t> absorption bands of water 
vapour according to the spectrographic records of 
the solar spectrum made in Tunis in 1926-27.—Ed. 
Stenz : The absorption of water vapour in the solar 
infra-red, from spectrograph ic measurements made 
on the coast of the Mediterranean in 1931-32.—Z. 
Kamecki : Observations on the behaviour of the 
larvae of Chrysopidse and their faculty of finding their 
way by means of the senses.—St. Skowron and T. 
Pawlas : Observations concerning the action exerted 
by gonacrine on eggs and on the embryos of the rabbit. 


Vienna 

Academy of Sciences, March 3.™Gerhard Kirsch 
and Fritz Rieder : Resonance of the beryllium nucleus. 
It has been recently shown by Curie and Joliot that 
the highly penetrating secondary radiation liberated 
from beryllium and boron by a-rays is able to set free, 
in substances containing hydrogen, a tertiary (H) 
radiation. The results of investigations on the tertiary 
radiation from various elements and of a consideration 
of the energy balanoe have led Chadwick to the con¬ 
clusion that the penetrating secondary radiation is 
probably composed of neutrons of mass 1 and is not 
an electromagnetic wave radiation, as assumed by 
Curie and Joliot. Results are now given of experi¬ 
ments on the excitation of the secondary radiation in 
beryllium in relation to the energy of the exciting 
a-radiation, the tertiary H-radiation from hydrogen 
serving as indicator. These results appear to indicate 
the existence of resonance positions of the beryllium 
corresponding with residual ranges of the a-particlos 
of 37 mm., 27 mm., and 15 mm. The assumption that 
the secondary radiation from beryllium comprises 
several components of varying hardness would furnish 
an explanation of the disagreement between absorp¬ 
tion coefficient and maximum range of the tertiaiy 
protons noted by Curie and Joliot. The number of 
tertiary protons is extraordinarily high ; if uniform 
distribution in space of the beryllium secondary radia¬ 
tion is assumed, the product of the efficiencies of t fr** 
secondary and tertiary excitation process 

about 3 x 10"® for the resonance position __ 

to the 27 mm. range. 
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Section D). 
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ment ” (Presidential Address to Section H). 

Mr. W. M. Heller : “ The Advancement, of Science in 
Schools: its Magnitude, Direction and Sense” (Pre¬ 
sidential Address to Section L). 

At 8 p.m. —Sir Arthur W. Hill : “ Plant Products of 
the Empire in Relation to Human Needs ” (Evening 
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The Contribution 

T HE return of the 
scene of its first me 
suggest interesting compare 
tion of science in 1831 and 
connexion it is not inappropriav 
should ocoupy the presidential clu 
years ago the nation was still in the 
industrial revolution and the economic 
which followed the Napoleonic wars. L. 
and inventions in mechanical science had . 
found application in industry and were prodi 
revolutionary changes in society. The whole stru 
ture of industry was being changed ; old industries 
hitherto carried on in the homes were being swept 
into the mills and factories and new industries had 
been created. The railway and steamship age was 
just opening, and was indeed fostered by some of 
the researches promoted by the Association. Fara¬ 
day had already made the fundamental discovery 
which later bore fruit in the dynamo and all the 
myriad ramifications of the electrical industries. 

Much of the unrest of this period was due, how¬ 
ever, to the indifference to the social or human 
consequences with which mechanical and other 
scientific discoveries had been applied in industry. 
At the time when the British Association held its 
first meeting at York, the human aspects of the 
industrial revolution were just beginning to receive 
attention, and the movement which a decade later 
led to the passing of the Factory Acts was then 
being initiated by Lord Shaftesbury. There is 
perhaps nothing upon which scientific workers, 
whether engineers or not, are entitled to look back 
with more justifiable pride than the steady rise in 
the ethical standards of the industrial community 
wherever science has influenced its activities. In 
1831 it is fair to say that little trace could be found 
of the scientific Bpirit in industry. The discoveries 
of science had been applied to industry with as 
muoh indifference to science as to humanity. During 
the following century, however, science brought 
the spirit of service into competition with the desire 
for private gain, and the perversion of the gifts of 
science to the exploitation of those least able 
look after themselves became less and less to! 
either to the industrial community or to s 
a whole. 

In this tendency, the tradition of 
the service mankind should 
advance* 
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al of public servioe. 
ric spirit as involving 
/y can be traced in the 
itution of Civil Engineers 
as in that of the Federated 
ng Societies. This change in 
tstry has affected even eoonomic 
aas come to acknowledge that co- 
a nobler ideal than self-interest ; and 
, oould easily be multiplied to show that 
becomes more widely influenced by 
the obligation to subordinate self-seeking 
common good becomes more widely acknow- 
jdged. 

The transformation in the ethics of a large section 
of industry would alone be sufficient to explain the 
attention directed at the present time to the social 
consequences of the new industrial revolution. This 
new industrial revolution has emerged from that of 
the early nineteenth century so gradually that it is 
only in the last few years that its fundamental 
characteristic has been clearly perceived—the sub¬ 
stitution of other powers for human physical effort 
as the working energy of the world’s production. 
The acute reaction on employment of the immense 
/increase in the productive capacity of mankind 
/ made possible by science has at last brought us to 
see that soienoe has given us to-day a new kind of 
production. Power production embodies a pro¬ 
found and vital change in the relation of human 
labour to the processes and products of the world’s 
work. Not merely in industry but also in agricul¬ 
ture and in transport, not merely with regard to 
manual labour ttht also in regard to clerical work, 
those greater resources of power and fuller control 
over the forces of Nature are enabling man to do 
more with less effort. The mechanical invasion of 
mankind is still only in its initial stages. More 
and more the function of labour becomes that of 
admitting power to the machine and manipulating 
power controls. The intelligence and responsibility 
known as skill in craftsmanship are either 
or concentrated in a small central staff 


■;>Thctoesignificant facts—that output in pro- 
has escaped from the limitations imposed 
man physical energy, and that actual pro¬ 
to-day is indeed opiy a fraction of what it 
: f the existing plant ware worked to full 
altogether from the prospect of 
'nation in the -s well as in 

•"'food so of 


in particular must face those consequences and be 
increasingly concerned with the moral and social 
results of their work. The future of civilisation 
itself depends less upon the increasing powers 
which scientific discoveries and their application 
have placed in the hands of men than upon the 
way in which these powers are used. 

The existence of world-wide unemployment and 
poverty, the sinister shrinking of international 
trade, side by side with this greater productive 
power, more abundant crops, and fuller control over 
Nature have suggested to many that the old objec¬ 
tion of the manual worker to machinery is not 
without foundation. It is useless for the scientific 
worker to provide the greater productive powers or 
even more effective ways of protecting crops unless 
society has an economic and social organisation 
which provides the appropriate seeds, fertilisers, 
tools, etc., and cultivators capable of understanding 
their use. This presupposes some developed system 
of industry, transport, distribution, and education, 
in which the cultivator and the inventor can both be 
fostered. The immense complexity of modern pure 
and applied science requires a corresponding com¬ 
plex social organisation. 

When, however, we turn from the sphere of pro¬ 
duction to that of commerce and distribution, we 
enter a world of crude empiricism, secrecy, and 
mystification into which scientific method or prin¬ 
ciples have yet to permeate, and exact knowledge 
and its free interchange is almost totally absent. 
Our distributive and economic system remains on 
the basis of a pre-scientific era, wholly unadjusted 
to the change, and unable to bear the burdens 
placed upon it by this problem of new and almost 
incredible abundance. Adjustment is called for and 
can only be effective when the spirit and methods 
of science are freely applied in this sphere also, and 
it is recognised that the new powers involve the 
release of the general human life from Nature’s 
old exaction of drudgery for a mere pittance. The 
release into an enlarged and enriched leisure for 
all men for general human culture would appear to 
be the only alternative to chronic unemployment. 

It is thus not machinery that is at fault but the 
abuse of the powers which machinery has given 
to mankind, through mistakes in the economic 
and political sphere. The application of scientific 
methods in the fields of distribution *rid finance 
ha/ scarcely b*v~ 
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to the far-flung factories and communications 
of the modern world. Machinery, the product of 
scientific knowledge, can only be controlled by 
greater knowledge, more widely understood and 
thoroughly applied. The mistakes in our economic, 
financial, and distributive systems can only be 
corrected by the application in these fields of the 
same scientific logic and strict submission to fact 
and impartial deduction which have given us the 
machines. 

The contribution of science to these in tor woven 
problems of leisure and distribution is not limited 
to the impartial examination of problems of finance 
and distribution. There are also required those 
qualities of mind which collectively make up the 
spirit of science—the readiness to face change or 
adopt new outlooks, theories, or hypotheses, the 
habits of accurate observation, collection, and 
arrangement of all relevant facts, the willingness 
to experiment, tha power to formulate hypotheses 
and to use and test them as tools, not as creeds. 
These are qualities and habits which cannot be 
acquired or practised without sincerity of purpose, 
honesty of thought, and open-mindedness, and it 
is these, as well as the imagination which the 
scientific investigator must also possess, that are 
needed if we are to solve the problems of leisure and 
distribution. If it is true, as General Smuts pleads, 
that we need the cool, serious, gentle spirit of science 
in human affairs, and that the application of the 
true scientific spirit would make possible such a 
reign of justice and fair play on earth as only poets 
have dreamt of, it is also true that without the 
quality of imagination there can be no inspiring 
vision, no rising out of the common ruts of thought, 
either in science, in art, or in religion. The greatest 
men of science in every age have been men of vision 
possessed of imaginative powers which enabled 
their thoughts to pierce through the clouds of ignor¬ 
ance and uncertainty and discover some clue to the 
truth upon which their experimental genius and 
critical judgment could later be brought to bear. 

There is much about us to suggest that the 
Inspiration of such examples is one of the most 
important contributions that science can make to 
the solution of the common problems of humanity 
to-day. Not merely the technique of scientific 
method for ascertaining the relevant and undis- 
torted facts upon which effective action must be 
based, not merely the spirit of adventure and the 
willingness to face change and to try new methods, 
essential as they are in the dynamic order of society 
which science has created, but also the vision of a 
new order of society in which man has quietly and 
NOu 3379, Vol. 130] 
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confidently evolved the powers demanded of him 
for planning intelligently and co-operating effi¬ 
ciently on an international scale in the utilisation 
of the abundant resources of the world. As Prof. 
L. P. Jacks recently reminded us, “a race which 
emerged from the ignorance and brutality of bar¬ 
baric ages is quite capable of emerging from 
mechanisation and standardisation, and will emerge 
if brave men stand to it **. 

Scientific methods offer us a surer hope of the 
solution of our modern problems than the financial, 
economic, or commercial considerations which have 
so long dictated policy. It would be unwise, how¬ 
ever, to assert that science alone would be sufficient. 
Science can assist in the discovery of the right ways 
for the URe of the new powerR with which it has 
endowed mankind, but the endeavours of science 
to make the world a better place to live in and to 
help men to be worthier of the splendid possibilities 
of life will be largely defeated unless there can be 
brought to bear the moral power which ensures 
the rightful use of those new powers. To the 
scientific mind and energy which patiently and 
impartially sorts out the facts of life there must be 
joined a sense of values, a moral purpose, and a 
vision of order and beauty competent to compel 
action upon the ascertained facts for the ordered 
development of mankind. 

Overshadowed by the financial and political events 
of last autumn, the centenary meetings of the British 
Association did not receive their normal share of 
public attention, but the wise words of the presi¬ 
dential address may well come to be regarded as 
prophetic by many by whom at the time they were 
unheeded: “ Among the human values thus 

created science ranks with art and religion. In its 
selfless pursuit of truth, in its vision of order and 
beauty, it partakes of the quality of both. More 
and more it is beginning to make a profound 
aesthetic and religious appeal to thinking people. 

. . . One of the gravest tasks before the human 
race will be to link up science with ethical values 
and thus to remove grave dangers affecting our 
future. . . . Science may be destined to become 
the most effective drive towards ethical values, and 
in that way to render its most priceless service/* 
As the spiritual development of mankind comes 
once more in step with material progress, it will 
be possible for the combined moral, ethical, and 
scientific forces to build up a well-balanced civilisa¬ 
tion from which disease, poverty, and war have 
been eliminated and men strive only to excel in the 
service they render, the contribution they offer to 
the common weal. 
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HaviaaH «,nv imnortant scientific theories* and 


Mathematics and Astronomy of the Ancient 
Jewish Rabbis 

Rabbinical Mathematics and Astronomy. By Dr* 

W, M. Feldman. Pp. xviii + 232. (London : 

M. L. Cailingold, 1931.) 10-9. net. 

ESTERN civilisation is largely based upon 
three influences emanating from Mediter¬ 
ranean shores Hebrew, Greek, and Roman. While 
the legacy of Rome and the legacy of Greece have 
been gaining iti appreciation in Western literature 
and thought, there has been a tendency to belittle 
the Hebraic influences. Things Jewish are almost 
always subject to exaggeration. There is a preva¬ 
lent tendency (practically non-existent, however, 
in Great Britain) to attribute to Jewry the blame 
for every evil for which a more convenient scape¬ 
goat eamujt be found, and this sometimes produces, 
in return, an exaggerated estimate of Jewish virtue 
and genius. Much that is written about Jews 
is either accusation or apology, a fact that has 
to be borne in mind in connexion with a publica¬ 
tion like that which forms the basis of the present 
notice. Anybody writing about rabbinical science 
is tempted either to find merit where it does not 
exist or to overlook it where it does exist. 

It is, therefore, all the more remarkable that Dr. 
Feldman, while being neither a professional rab¬ 
binical scholar nor a specialist in the exact sciences, 
has produced this volume, in which, on the whole, 
the tendency referred to is held in check. That the 
author has not been entirely successful in this regard 
indicates the difficulty of being completely object¬ 
ive. In some places it is also due to the author s 
limitations, both on the rabbinical and on the 
mathematical and astronomical sides. 

Of what interest can it be to us to know how 
much mathematics and astronomy the Rabbis of 
the Talmud possessed ? It is surely ft fact that 
rabbinical influence upon the advance of the sciences 
was practically nil, and that, although the Jews in 
the Middle Ages were as important as the Arabs 
in the carrying on of the tradition of learning, 
especially in mathematics, astronomy, and medi¬ 
cine, nevertheless, this function was not due to 
talmudical influence, but to the Jewish love for 
learning from any source and for its own sake. 

The answer is that it is of some importance, 
especially to Jews, but also to non-Jews, to under¬ 
stand clearly what have been the main currents of 
thought in Jewry during the various periods through 
which it has passed. The fact that the great Jewish 
thinkers of two thousand years ago are not known 
to have discovered any important scientific facts 
No. 3279, Vol. 130] 


were, indeed, not even fully acquainted with what 
had been discovered by their Greek contempor¬ 
aries ; that, during the Middle Ages, the Jews shared 
with the Arabs the task of keeping scientific learn¬ 
ing alive and fostering its growth ; and that, in 
modern times, the Jews have occupied a place of 
ever-growing importance in scientific discovery— 
represents a significant piece of information that 
should throw light upon the nature of racial and 
national reaction to intellectual influences. 

Dr. Feldman's book attempts to cater both for 
the scientific worker who knows nothing about the 
rabbinical life of the Jews and for the Jew who 
knows nothing about mathematics and astronomy. 
Perhaps he would have done better to quote frankly 
any mathematical and astronomical results needed 
for his book, without attempting to prove them. 
He sometimes gets lost in the mathematics, and 
in at least one place his knowledge of astronomy is 
faulty, namely, where he tries to explain Kepler’s 
laws — which are, indeed, irrelevant to the main 
object of the book. 

Dr. Feldman has also in several places departed 
from complete objectivity. He claims that, in 
rabbinic times, the Jewish calendar involved just 
such complicated calculations as he himself gives 
in his book. It is fairly certain that nothing of the 
kind really happened, and that the Rabbis of two- 
thousand years ago used rule-of-thumb methods 
and very rough calculations in order to deal with 
the calendar. The Jewish calendar is, in fact, so 
rough an approximation that, while it represents a 
creditable performance for the Rabbis of the fourth 
century, it cannot, nevertheless, claim to have any¬ 
thing to do with evection and parallax, variation 
and secular acceleration. 

The author has, however, avoided some of the 
traps into which other writers have fallen. He does 
not mistranslate a famous talmudical paragraph, 
in order to prove that the Rabbis of the Talmud 
believed in the Copemican system of the planets. 
He does not suggest that Rabbi Joshua in the first 
century a.d. knew about Halley's comet, although 
he claims that a periodic comet was known to.thia 
Rabbi, On the other hand, he strains the text in 
some places, especially when he refers to a ‘ tube * 
used by Rabbon Gamliel in the first century as. 
being a telescope or an astrolabe. There is little 
in the talmudical text to indicate the nature 
of this tube, but there certainly is no reason 
to suppose any anticipation of Galileo. What 
little there is in the text suggests a round tube 
with one end open, the other end being provided 
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with a peephole. Probably the length of the tube, 
divided by the width of the open end, was used as 
the ratio of a distant object seen to occupy the 
diameter of the open end, divided by the size of 
the object. By using some standard object, like 
an average - sized palm tree, the tube could be 
adjusted for some fixed distance. 

The general conclusion of the author is to assign 
some merit to the Rabbis in astronomy, but com¬ 
paratively little in mathematics, except in so far as 
they were able to apply elementary mathematical 
theorems to various practical purposes. In a pre¬ 
face, Prof. R. A. Sampson says of the Jews “ of 
the past ages ” : 

“ they are interested in subtleties it is true, especi¬ 
ally the subtleties of the Law, but not in those of 
Mathematics, nor of any natural science in which 
tradition coimts for nothing. The regulation of the 
traditional Calendar forced upon them certain 
astronomical calculations which were competently 
performed, but the treatment, as any mathema¬ 
tician can sec, is such as would lead to no advance. ” 

This is probably a fair summing up of the situation, 
although it must be added that a more intimate 
study of the vast material available, and not dealt 
with in the present work, tends to prove that the 
Rabbis knew more and reasoned more scientifically 
than appears from Dr. Feldman's book. The book 
can be recommended to anybody who is interested 
in the scientific history of a unique people that 
has passed through unprecedented adventures and 
evolutions, S. B. 

Pests of the Countryside 

Beasts and Birds as Farm Pests. By Prof. James 
Ritchie. Pp. xii+270. (Edinburgh and Lon¬ 
don : Oliver and Boyd, 1931.) 12*. 6d. net. 

THOROUGHLY useful book by an expert 
naturalist, dealing with mammals and birds 
as useful or injurious to British agricultural opera¬ 
tions, and holding the scales fairly and evenly. 
Nature, if left alone, strikes a working balance 
between every animal and its natural enemies, but 
man's unoonscious efforts usually load one scale. 
The nature of the agriculture is an important 
matter. Starlings, for example, “ do great service 
in a pastoral country, in a corn-growing land they 
do great damage *\ We hate them among our fruit, 
but it is possible that they, like many other 4 pests \ 
are, on a balanoe, really beneficial on account of the 
vast numbers of slugs, snails, and insects they con¬ 
sume, Certainly we would suppose that stoats and 
weasels, so hated by the gamekeeper, by their de¬ 
struction of rats, mice, and even rabbits, save stored 
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corn and growing crops of many times the value 
of the occasional poultry that they kill. 

The house sparrow is, of course, an unmitigated 
nuisance, and its annual damage is put at the very 
low figure of £8,000,000. Still worse are the rats, 
which, if estimated as equal in numbers to man in 
Great Britain and each doing damage of a penny 
a week, present a bill of £10,000,000—an estimate 
surely many times too small. Further, the author 
refers to brown rats as carriers of influenza, foot- 
and-mouth disease, and trichinosis, and the last 
disease and also dysentery may be carried to man. 
The black rat with its associated fleas are re¬ 
sponsible for the spread of bubonic and pneumonic 
plagues. This may booome a serious matter, for 
the black rat is a climber which might wander from 
house to house on our aerial networks, so that the 
new concrete building that clears our basements of 
brown rats would be of no avail. At any time this 
question of rats and mice might well become of 
great importance to public health, and it behoves 
us to inquire how far the provisions of the Rats 
and Mice (Destruction) Act of 1919 have been 
made effective in Great Britain. Assuredly, rats 
can only be lessened substantially in numbers by 
collective action. 

Farmers may reduce most pests in their neigh¬ 
bourhood and even secure the desirable balance 
on their farms. Prof. Ritchie tells them how to 
combat their enemies—mammals interfering with 
stock, injurious to crops, wasting woodland, and 
destructive to stored grain. Birds are even more 
important and bulk larger in his consideration of 
the matter, all the evidence being summarised and 
critically and intelligently examined. This is just 
what is wanted, and the result is a most valuable 
work of reference and a guide to the practical man 
who uses his wits. It may be necessary to thin 
the stock of any bird in any ecological environ¬ 
ment, but it is doubtful whether it would be wise 
policy to carry this out in any part of England to 
the extent to which it appears to be done in France. 

The author coming from north of the Border, we 
naturally looked for a full account of that major 
pest, the American musk-rat, which is already 
widely distributed over Scotland and England. 
Here, as in the case of the grey squirrel and the 
little owl, the introduction was unintentional, and 
Prof. Ritchie truly states that “ the worst pests in 
any country are, as a rule, creatures which have 
been introduced, accidentally or deliberately, from 
other places The musk-rat was introduced into 
Central Europe about 1905 and has become a major 
pest that exercises the government of every country 
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there. Its skins are now exported to North America 
and are no longer leaders in fashionable furs. 
Brought to England since the War, we now have 
scores of centres where the musk-rat breeds. They 
do not, perhaps, do much direct- harm to the 
farmer’s crops, hut the prosperity of a large part of 
our agricultural population depends on the safety 
of the waterways, the banks of which they riddle 
with their burrowing#. It is folly for the govern¬ 
ment of any civilised country not to use the know¬ 
ledge that science has accumulated, and assuredly 
any body of competent zoologists could have fore¬ 
told the years of unrelaxed efforts and vast expense 
to which we arc now doomed (see *' The Musk Rat 
Menace ”, bv Martin A. (\ Hinton, Natural History 
Magazine, April 1032, I77-IK4). 

The Destructive Imported Animals Act, 1932, 
has coring too late for the musk-rat, but we may 
inquire as to the competence of the machinery 
which it presumably Nets up. Animals are so 
varied that no civil servant can know all, and it 
might be wise for any Government department con¬ 
cerned with animal importations, for pleasure or 
profit, to ask advice of the experts in the British 
Museum and of animal science as represented in the 
Royal Society. We are sure that neither body 
would neglect to seek the opinions of the author 
of the valuable volume now before us. 


Quantum Theory. 

(1) TIn Theory of Groups and Quantum Mechanic#. 

By Mr of. Hermann WeyJ. Translated from the 
second (revised) Herman edition by Prof. H. P. 
Robertson, Pp. xxii i 422. (London : Methuen 
and Ho., Ltd., 1931.) 21*. net. 

(2) 1/A tome dv Bohr : la mfaanique analytique et les 
quanto, les spectres de multiplets. Par Prof. Ltfon 
Bril Ion in. (Kecueil des (Yrnfarcnces-Rap ports do 
documentation sur la Physique.) La thtinrie des 
quanta. Deuxieme edition. Pp. 363. (Paris : 
lies Presses universitaires de France, 1931.) 
100 francs. 

(3) The Physical Significance of the Quantum Theory. 
By Prof. F. A. Lindemann. Pp. vii + 148, 
(Oxford: Clarendon Press; London: Oxford 
University Press, 1932.) 7*. (id. net. 



remains a difficult one to read, but to anyone with 
an imperfect knowledge of Herman the task will 


be considerably lightened by the translation. The 
translation has been made from the second German 
edition, which differs from the first in that certain 
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chapters, notably Chap, v., which originally were 
more condensed and harder to understand than the 
rest of the book, have been rewritten in a simpler 
way. Also in the third chapter, in which group 
theory is first introduced, an example, namely, the 
Chbsch-(Jordan series, is given of a group and of its 
reduction. Another welcome addition is a discussion 
of the Heisenberg-Pauli theory of the quantisation 
of the radiation field, which has appeared since the 
first edition of Prof. Weyl’s book. 

It has been rumoured, as Prof. Weyl admits in 
his introduction, that the * group pest ’ is disappear¬ 
ing from theoretical physics. It is certainly true 
that, thanks to the work of Slater, Bloch, and others, 
the chief applications of quantum theory to spectro¬ 
scopy and chemistry can be understood without 
mastering the notation of group theory. It is 
probable that group theory will in the future prove 
more useful in other fields, as, for example, in the 
search for a satisfactory synthesis of relativity and 
quantum mechanics. To anyone hoping to embark 
on such a task, or wishing to understand the work 
already done in this field, Prof. Weyl's book does 
not need recommendation. 

(2) To the future student of the history of theo¬ 
retical physics, Prof. Brillouin’s book will be invalu¬ 
able ; for it expounds, with the lucidity and elegance 
that one expects from a Frenchman, the Bohr- 
Sommerfeld theory of the quantisation of orbits, as 
it was in 1924, before its methods finally gave place 
to those of the new mechanics. Some 140 pages are 
devoted to relativity, electromagnetism, and general 
dynamical theory ; the Bohr-Sommerfeld theory 
occupies the rest of the book. 

The book is theoretical, there being no description 
of experiments. Such matters as Zeeman elfcct, 
multiplets, relativity correction, and spinning 
electron are dealt with. There is a detailed discus¬ 
sion of the theory of penetrating orbits, showing 
the very rough agreement with experiment that 
could be obtained with the old theory. Nothing 
but praise can be given to the way in which the 
subject matter is presented ; the reviewer would 
only question whether it was worth while to write 
such a detailed account of a physical theory which 
is now largely superseded. 

(3) Prof. Linderaann’s book is an attempt to 
show that some results of the wave mechanics, such 
as the exclusion principle and the quantisation 
of energy, are consequences of the Heisenberg 
uncertainty principle and of the resultant failure of 
the spatio-temporal description of physical pheno¬ 
mena. In the opinion of the reviewer, the attempt is 
not successful, because, although the author makes 
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it appear plausible that some kind of quantisation 
results from the uncertainty principle, he does not 
attempt to deduce Schrbdinger’s equation. It is 
surely of little use to attempt to explain such a 
phenomenon as quantisation, unless one can shed 
light on the origins of the equation from which 
the exact values of the energy levels can he de¬ 
duced. N. F. M. 


Short Reviews 

A Hmidbook of Child Psychology. By John E. 
Anderson, Charlotte Buhiler, Anna Freud, Arnold 
Gesell, Florence Goodenough, Leta S. Holling- 
worth, Susan Isaacs, Harold Ellis Jones, Mary 
Cover Jones, Vernon Jones, C. W. Kimmins, 
Heinrich Kluver, Kurt Lewin, Helen Marshall, 
Dorothea McCarthy, Margaret Mead, Joseph 
Peterson, Jean Piaget, Rudolf Pintner, Lewis M. 
Terman, Both L. Wellman, Helen T. Woolley. 
Edited by Carl Murchison. (The International 
University Series in Psychology.) Pp. xiii + 711. 
(Worcester, Mass. : Clark University Press ; 
London: Oxford University Press, 1931.) 22 s. 0 d. 
net. 

The subject of child psychology is really a very old 
one, although the interest displayed in it by so 
many psychologists, medical men and lay persons, 
is very largely a post-War phenomenon. Prof. Carl 
Murchison presents us with an extremely varied 
and well-balanced selection of papers by authorities 
on problems of child psychology the world over. 
In his preface he mentions the omission of a chapter 
on the delinquent child and calls for discussion. It 
is admittedly difficult to deal adequately with 
delinquency in children in a single chapter, but we 
think that the subject belongs very much more to 
the realm of psychology than to that of sociology. 
One has only to read Burt’s “ Young Delinquent ” 
to realise the wide ramifications of delinquency when 
regarded as a psychological problem. We would 
very much welcome two or even three chapters 
devoted to delinquency in the next edition. The 
chapter devoted to eating, sleeping, and elimination 
is well done but seems rather long. The chapters 
by such authorities as Piaget and Bidder need no 
recommendation, since they are typical of the high 
standard one expects. 

Mechanical Testing: a Treatise in Two Volumes, 
By R. G. Batson and J. H. Hyde. (The Directly- 
Useful Technical Series.) Vol. I : Testing of 
Materials of Construction. Second and enlarged 
edition. Pp. xv + 465 + 68 plates. (London : 
Chapman and Hall, Ltd., 1931.) 21s. net. 

Since the first issue, just ten years ago, of the 
admirable treatise by Messrs. Batson and Hyde 
on the testing of constructional materials, notable 
developments have taken place, particularly in re¬ 
gard to the standardisation of methods of testing. 
The British Standards Institution has issued a 
number of important specifications, and advantage 
has been taken of the opportunity afforded by 
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a second edition of the book to incorporate in 
full measure the Institution’s requirements. The 
chapters on fatigue testing, hardness testing, and 
testing at high temperatures have been enlarged in 
order to record the rapid progress made in these 
branches of work. These and other additions and 
emendations enhance the value of a work which has 
already gained a well-merited degree of popularity 
among students and experts alike. B. C. 

Co-operation in Danish Agriculture. By Harald 
Faber. An English adaptation of *’ Andelsbevw- 
gelsen i Danmark " by H. Hertel. New edition. 
Pp. xxii + 188. (London, Now York and Toronto: 
Longmans, Green and Co., Ltd., 1931.) 9«s. net. 

It is not surprising that the first edition of Mr, 
Faber's excellent book is exhausted and that a 
second edition should be called for. In this he has 
embodied the results collected by Mr. Hertel and 
ni Wished in 1929, so that he has been able to bring 
iis information up to date ; he has also incorporated 
material from recent official statistical publications 
in Denmark. The book appears at an opportune 
moment, when the agricultural policy of Great 
Britain is being seriously reconsidered, and when 
the co-operative methods which have done so much 
for Denmark arc* being studied with the view of 
seeing if they would not prove equally helpful here, 
at any rate with appropriate modifications. Mr. 
Faber’s account is authoritative, lucid, and im¬ 
partial ; the book can be commended to all students 
of agricultural problems. 

Le problem? de Involution. Par Prof. Maurice 
Caullery. (Bibliotheque scientifiquo.) Pp. 448. 
(Paris: Payot et Cie, 1931.) 40 francs. 

In this excellent work, the author covers, in j ust over 
four hundred pages, all the fundamental landmarks 
and theories of the epic of evolution. The first part 
of the book is mainly devoted to a discussion of the 
palaeontological discoveries supporting evolution, 
while the second part explains and criticises the 
various theories put forward to explain evolution. 
The author is not entirely satisfied with mechanism, 
and mentions the doctrine of emergence as offer¬ 
ing a suggestive ground for reconciling facts and 
theories. Yet he does not find it wise, at the 
present state of our knowledge, to venture into 
dogmatic assertions about the final value of evolu¬ 
tion. T. G. 

Conditions and Consequences of Human Variability. 
By Prof. Raymond Dodge. Published on the . 
Louis Stern Memorial Fund. Pp. xi + 162. (New 
Haven, Conn. : Yale University Press ; London : 
Oxford University Press, 193L) 11 s. net. 

Prof. Dodge has discussed the significance of 
variability of mental development. The author 
groups himself amongst the supporters of the Gestalt 
movement: he calls himself a “ behaviouristic 
Gestalt He is not satisfied with psycho-physical 
parallelism, and puts forward his hypothesis of 
apperceptive integration, that is, an integration 
which would approximately result in consciousness 
and which takes place in the brain. 
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The Salle Pleyel, Paris, and Architectural Acoustics 


rpH K meetings of the Second International Con- 
1 gross of Electricity, recently held in Paris, 
took place in the great building newly constructed 



Kig. 1. -Auditorium of thf Hallo Floyd, noon from tlic stagp. 





FIG. 2.—Stage of the Salle Pleyel, Been from about the middle of the parterre. 

by the Plevel Company in the faubourg Saint 
Honors and, there are probably few among those 
present who were not impressed by the faultless 
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acoustics both of the Great Hall, where the in¬ 
augural and other meetings were held, and of 
the so-called Salle Chopin , where the meetings of 
Section 1, devoted to pure 
physics, occurred. The 
Great Hall can accommo¬ 
date some three thousand 
auditors, and yet, as the 
present writer proved, a 
speaker reading from a 
paper in the ordinary 
tone of a lecturer in a 
small class-room can be 
heard perfectly in various 
parts of the hall, includ¬ 
ing the back of the upper 
gallery, more than fifty 
yards away. The prin¬ 
ciples upon which this 
hall was designed by M. 
Gustave Lyon are very 
simple, but there is no 
doubt as to their efficacy 
in this and otherexamples 
of his work. 

The reflections which 
take place at the walls of 
a hall are absolutely neces ¬ 
sary for good hearing, 
since without reinforce¬ 
ment of this kind a normal 
speaking voice is inaud¬ 
ible at a very short dis¬ 
tance. A curious experi¬ 
ment was carried out by 
M. Lyon on this point at 
Challais - Meudon. Two 
observers were suspended 
by cords below small bal¬ 
loons, which could be 
manoeuvred to any de¬ 
sired distance apart, and 
it was found that, under 
such conditions, the speak¬ 
ing voice was quite inaud¬ 
ible at a distance of 11 
metres. Similar results 
- have been obtained on 
plains covered with soft 
new-fallen snow, which is 
a very bad reflector of 
sound, while, on the other 
hand, on perfectly smooth 
water at night a normal 
voice can oe heard at 
a distance of more than 
a mile. Reflections are, 
then, indispensable. 

On the other hand, if 
the interval between the 
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reception of the direct and of the reflected sound is 
too large, an unpleasant effect is produced which 
with increasing interval soon resolves itself into 
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two distinct sounds. Estimates of the maximum 
permissible interval naturally vary somewhat. 
According to Ernst Petzold, it should not exceed 
^ sec. M. Lyon has carried out extensive experi¬ 
ments with trained musicians as his collaborators, 
and finds that a slightly longer interval may be 



Fio. 3..Plan r>f the hall. 


allowed in practice. The least permissible interval 
is greater with such sounds as those of an orchestra 
than with staccato sounds, such as the noise of 
castanets or of an actor dying in the prescribed 
mode, and appears to run up to ^ sec. for the 
former, but not to exceed ^ sec. for the latter. In 
any event, sec., or, expressed as sound path, 2.3 
metres, may be taken as a practical limit to which 
to work. This at once restricts the depth of the 
stage to II metres, if good reflection from the back 
wall is taking place, and, for the sake of listeners 
to one side, the breadth to 23 metres, if the whole 
stage is to be occupied by, for example, an orchestra. 
The stage ir the JSalle Pleyel is actually about 20 
metres wide by 10 metres deep. 

A hall is bounded by floor, ceiling, wall at back 
of stage (which we will call stage wall), side walls, and 
wall opposite stage (which we will call back wall). 
Any hall for a large audience will be much more 
than II metres long, which means that any echo 
from the back will make, for people near the stage, 
more than the permissible interval with the direct 
sound. Such echoes should therefore be completely 
suppressed. In the Salle Pleyel , this is effected by 
treatment with a special sound-absorbing material 
applied to curved surfaces, the general arrange¬ 
ment of which is clear, without lengthy description, 
from Fig. 1. The floor, with its padded seats, is a 
very baa reflector, and in any event waves reflected 
from it will strike the back wall and be absorbed. 
The side walls, as can be seen from Fig. 3, are 
thrown back so as to make an acute angle at the 
stage end. This allows a larger capacity than if 
they were parallel, and also ensures, as can be seen, 
that no reflection from the side walls can, with 
respect to the direct sound, lead to an interval 
exceeding the allowable limit. There remain the 
stage wall and ceiling, which are treated as essential 
reflectors, in the following manner. 

The stage wall, AB in Fig. 4, has its vertical pro* 

No. 3279, Vol* 130] 

, i\ ' * 


file in the form of a circle, inclined so as to throw the 
sound over the whole parterre, and is 7 metres high. 
The distance SA is about 10 metres, so that, with 
this height, the interval between direct and re¬ 
flected wave does not exceed 1 1 ^. sec. If AB were 
much higher, this condition would not be satisfied. 
The horizontal profile is likewise approximately 
circular, as shown in Fig. 3. The first part of what 
may be called the ceiling is the reflector BC , de¬ 
signed to throw the sound into the first gallery. 
The vertical distance between B and 0 is likewise 
7 metres, and the interval condition is satisfied, as 
it is by the third reflector CD which completes the 
covering of the hall, and throws the sound into the 
second gallery. The harmonious appearance of the 
curves is shown by Fig. 2, which is a view of the stage 
from the middle of the hall, behind the row of boxes. 
The excellence of the hearing, even from the back 
T>f the second gallery, has already been mentioned. 

The Pleyel building contains, besides the two 
smaller halls, of excellent acoustics, many other 
features of interest to the physicist no less than 
to the musician. There are a large number of 
absolutely sound-proof studios, each of which is a 
room of light construction ; the whole weight of 
this room rests on a layer of sound-proof material, 
spread on the floor of a slightly larger enclosing 
room which forms part of the main structure. No 
conductor of sound, such as a nail or screw, con¬ 
nects the interior room with the framework of the 
building. The interior room has its own separ¬ 
ate windows, opposite those of the main building. 
Here again the effectiveness of the design is 
astonishing, the most muscular piano-playing in 
one studio being completely inaudible in the next. 

M. Gustave Lyon’s very simple principles have 
found, perhaps, their most striking exposition in 
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the Great Hall, but he has behind him a series of 
remarkable achievements in the way of remedying, 
at small cost, the bad acoustics of certain halls, of 
which the best-known example is, perhaps, the hall 
of the Trocad6ro at Paris, once notorious for its 
execrable sound properties, but now extremely 
satisfactory. His work is an excellent example 
of how far a little sound physics can be made to 
go in the hands of a man of bold originality and 
energy, who make£ experiment and experience his 
guides. E. N. da C. Andrame. 
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Quantitative Estimates of Sensory Events 

By Dr. Allan Ferouson 


AN immense mass of literature has accumulated 
,/\ around the problem which was stated by 
Fechner more than eighty years ago as that of 
measuring the increase of a mental intensity in 
terms of the relative increase of the corresponding 
physical energy. His problem, in fact, was that of 
rinding a quantitative measure of certain subjective 
sensations. 

Other qualities apart, we can say of two sensa¬ 
tion-brightnesses that they are equal in magnitude, 
that, one is greater than the other, that one is just 
perceptibly greater than the other ; the same may 
be said of two sensation-loudnesses. It is an un¬ 
fortunate fart that such terms as loudness or bright¬ 
ness are used indiscriminately, sometimes in refer¬ 
ence to the magnitude of the sensation, sometimes 
in referepee to the magnitude of the stimulus which 
produces that sensation. It is desirable to adopt 
a uniform practice and, in w hat follows, these terms 
will be applied solely to the subjective sensations 
involved. 

Jt seems, then, that just as in the region of 
physical stimuli we can use such terms as greater , 
taw, and equal, so in the region of sensory events we 
can, and do, use the same terminology. Loudness 
and brightness are magnitudes, in the sense that 
colour and shape are not magnitudes. Are they 
quantitative magnitudes ? Can we say by how 
much one loudness, or one brightness, is greater 
than another ? This is a fundamental problem for 
psycho-physics, and it is essentially the question 
wliHi Fechner essayed to answer. 

Obviously the. answer, logically treated, demands 
sonic knowledge of what we mean by measurement, 
and it is perhaps unfortunate for progress in psycho¬ 
physical work that the issue has, almost from the 
outset, been clouded by wranglings concerning the 
possibility of such measurements—arguments'that 
mve neither dealt adequately with the theory of 
measurement nor recognised the fact that quanti¬ 
tative physical magnitudes are not to be classed all 
under one head. Happily, the human mind is, in 
certain matters, reasonably illogical and. in the 
determination of purely physical magnitudes, 
physicists have been content to measure first and 
to theorise afterwards. Overmuch theorising con¬ 
cerning fundamentals is apt to have a paralysing 
effect ; and it is well to he mindful of the fate of the 
ecntijKtfle, who 

“ - . . was happy quite. 

Until the frog, for fun, 

Asked her which leg went after which, 

Which raised her doubts to such pitch, 

She lay distracted in a ditch. 

Not knowing bow to run 1 . 

The psycho-physical measurements with which 
we are concerned have felt something of this para¬ 
lysis ; it is therefore a favourable augury for pro¬ 
gress w hen we find Dr. R. A. Houstoun and Dr. L. F. 
Richardson, from different lines of approach, making 
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quantitative measurements of sensation, without 
troubling overmuch to discuss their possibility. 

It js perhaps simplest to approach the matter 
from the historical point of view. Gustav Theodor 
Fechner (1801-1887), physicist, poet, philosopher, 
and mystic, had unique qualities for the tasks which 
he faced—qualities, too, which were prone to raise 
suspicion in minds more prosaic than his own. 
This may account for some of the difficulties which 
his work encountered, as well as for the measure of 
success with which it met. It is essential, in order 
fully to appreciate those difficulties, to see Fechner 
against the background of his time and of his own 
philosophy, an animistic synthesis which should 
enable him v ‘ to follow consciousness itself into an 
underworld—-a world which must then be no other 
than the abiding place of a general consciousness 
of which life is but a ripple on the surface 
Fechner, early in his endeavour to establish the 
relations which we have mentioned, chanced upon 
certain observations made by E. H. Weber about 
1831. Weber had noted that, in a test on weight 
discrimination carried out according to certain 
specified rules, a skilled observer who could just 
discriminate between weights of 29 and 30 drams, 
could also just discriminate between weights of 
29 and 30 ounces. Further, this relative sensitive¬ 
ness remained the same over a fairly wide range. 
As it is usually stated, if, when the magnitude of 
the stimulus (Reiss) is R the just perceptible in¬ 
crease is HR, then, over a certain range, 

HR/R = k. 

The value of k in this particular instance is about 
1/30. 

With due precautions concerning experimental 
technique, and correct interpretation of the psycho¬ 
logical conditions, the law holds for the sensory 
qualities associated with such diverse stimuli as 
sound, light, pressure, and even the stimulus to the 
sense of smell. 

It must not be imagined that the law holds over 
more than a limited range. It obviously fails at 
the threshold of sensation and, if HR/R be plotted 
as ordinate against R as abscissa, a curve results 
which is approximately horizontal over a very 
limited portion only—and it is to this portion that 
Weber’s law applies. 

Whether, however, HR/R is constant, or is some 
complicated function of R, is a matter of little 
weight for the development of the rest of the argu¬ 
ment. Let us, for the moment, confine ourselves 
to the region within which HR/R is approximately 
constant. It is customary at this stage to point 
out (and the present writer confesses to what seems 
to be a lapse) that Weber’s law, as thus stated, is 
quite unexceptionable, inasmuch as it is concerned 
exclusively with physical stimuli—weights which 
may be measured in dynes or in grams weight, 
sound intensities which may be measured in watts 
per square centimetre, and so on. This is, per- 
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haps, not quite correct, for, after all, SR is the juM 
perceptible increase—the increase corresponding to 
an increase SS in sensation. What we have written 
as SR should therefore be written as a differential 
coefficient, and the statement of Weber’s law should 
read 

SR/SS-kB. 

Stated in this form, the law may still be regarded as 
unexceptionable, though it is conceivable that some 
purist may criticise this form on the ground that 
it prejudges matters by assuming the existence of 
an element of sensation. However this may be, 
the next step, that of an integration of the 
equation just propounded, has been criticised on 
all hands. Integrated over the region for which 
Weber’s law is valid, we find 

8 - 8 0 =r k log (R/R 0 ) y 

where *S' 0 and 7? 0 refer to the values of 8 and R at 
an arbitrary origin within the prescribed region. 
Some curious algebraical exercises are to be found 
in the textbooks which give alternative methods 
of arriving at this relation, but it must be under¬ 
stood that any process by which one steps from the 
original statement of Weber’s law to a statement 
of some functional relation between 8 and R in¬ 
volves an integration, implied or overt, and conse¬ 
quently involves the assumption that Y*S8 = *S\ 

And why not '! It would take too long here to 
discuss in detail the objections advanced, some of 
thorn apparently irrelevant, most of them varia¬ 
tions ori one theme. 

Thus, William James remarks that when we con¬ 
sider sensations only, we arc “ quite unable to read 
any clear meaning into the notion that they are 
masses of units combined. To introspection, our 
feeling of pink is surely not a portion of our feeling 
of scarlet ; nor does the light of an electric arc 
seem to contain that of a tallow candle in itself. 

. . . Introspection shows, moreover, that in most 
sensations a new kind of feeling invariably accom¬ 
panies our judgment of an increased impression ; 
and this is a fact which Fechner’s formula dis¬ 
regards.” Again, Stumpf says: “ An sich ist und 
bleibt unlfingbar, dass cine Empfindung nicht das 
Mehrfache einer anderan sein oder wenigstens 
nicht als solches erkannt werden kann. Mussten 
wir doch sonst die eine von der anderen subtrahiren, 
und die Rest fur sich empfinden konnen. Jede 
Empfindung prasentirt sich uns als ein Unteil- 
bares.” This oft-quoted criticism has been re¬ 
garded as final. None the less it possesses an in¬ 
herent weakness which is best exposed by quoting 
Lewis Richardson’s happily inspired parody—“ One 
mountain cannot be twice as high as another. If 
it could, we ought to be ablo to subtract the one 
from the other and to olimb up the remainder 
by itself. Every mountain presents itself as an 
indivisible himp.” 

Despite these criticisms, we do regularly make 
quantitative laboratory experiments in which, for 
example, it is found possible to arrange a series of 
grey shades from very light to very dark in what 
appear to be equal steps, and it is also an experi¬ 
mental fact that a comparison of these shades by 

No. 3279, Vol. 130] 


photometric methods shows that their objective 
luminosities are in a geometrical progression ; this, 
and similar observations, if interpreted in the sense 
that they justify the Feehner equation 

S-S 0 ~k log (i?/i? 0 ), 

are apparently in direct contradiction to the 
criticisms just quoted. How can we escape the 
dilemma ? Historically, the escape was made by 
introducing the idea of sense intervals, a notion 
originally due to Delbmuf, and followed out by 
later writers. The idea is very clearly formulated 
by Titchener, who remarks, “the physical . . . 
magnitude is not a single term but rather a distance 
between terms. . . . We are apt to say, carelessly, 
that we have measured ‘ the highest point ’ of Mt. 
Vesuvius, when we have in reality measured, in 
terms of our arbitrary unit, the distance between 
its lowest and highest points. It is not the point 
that is the magnitude but it is the distance between 
points. So with sensations ; we are apt to think 
of a brightness, or of a tone of given intensity, as 
a sensation magnitude, as itself measurable. Now 
the stimulus is measurable ; we can measure, in 
terms of some unit, the amplitude of vibration of 
the ether or air waves. . . . But the sensation, the 
brightness or the tone, is just a single point upon 
the sense scale—no more measurable in itself than 
the 4 highest point ’ on Mt. Vesuvius. The only 
thing that we can measure is the distance between 
two sensations or sense points.” 

This brings us to another criticism—that when¬ 
ever we measure an ordinary physical quantity, we 
express it in terms of a unit of the same kind, of 
which it is a multiple or sub-multiple. Where is 
the unit of subjective brightness or loudness, ask 
the critics ? Well, we can arrange a series of steps 
of just noticeable differences, or we can, as we have 
seen, in the matter of shades of grey, arrange a 
series of steps of equal-seeming finite differences. 
It seems to satisfy most writers if these are taken 
as unit steps for the measurement of sense intervals, 
rather than as units for the measurement of sensa¬ 
tion magnitudes. But it is again doubtful whether 
this attitude does more than evade the main point. 

Most writers on the psychological side base their 
criticisms on some such fundamental assertion as 
that quoted earlier from Stumpf. This type of 
argument may be paralleled from many other 
parts of the literature. It has one inherent weak¬ 
ness—it does not discriminate clearly between two 
types of physical magnitude. 

Such magnitxides as length, mass, and volume 
may be very readily conceived as being built up of 
units spatially juxtaposed in such a way that a 
unit length plus a unit length gives a length of two 
unite, and so forth. But there are other physical 
magnitudes of which this is certainly not true, and 
yet on which quantitative measurements are regu¬ 
larly made. What, for example, is the result of 
adding, in the sense just used, a density of one to 
a density of one ? Or a unit temperature to a unit 
temperature ? 

There is a host of such quantities—magnitudes 
Buch as surface tension, viscosity, density, diffusion 
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coefficient, and the like, which are not fundamental 
magnitudes of the type previously discussed, but 
may none the less be measured quantitatively. 
Whether the magnitudes concerned are funda¬ 
mental or not, a mass, a temperature (not a hot¬ 
ness), a viscosity, even though they may be con¬ 
ceived artificially as built up by the multiplication 
of a certain unit quantity, do surely present them¬ 
selves to introspection with the same singularity 
as does, say, a sensation-brightness. 

Moreover (we are now in the region of physical 
stimuli), even though a physical magnitude X may 
present itself to introspection as a whole, if we find 
that A r varies with temjwrature in such a way that 
dX/dti ~/(0), we have no hesitation in integrating 
to obtain a functional relation between X and 0, 
and are led thereby into no contradictions. So, 
while fully recognising that in one instance we are 
making deductions from introspection concerning 
a physical magnitude, and in the other instance 
from our judgment concerning a subjective sensa¬ 
tion, we do not find ourselves led into any morass 
of contradiction if we regard a just noticeable 
difference or an equal-appearing interval as a unit 
of sensation, and artificially regard any sensation 
magnitude as so many times greater than that 
unit. 

This is, apparently, what Dr. Houstoun does— 
and in doing so ingeniously avoids difficulties arising 
from departures from Weber’s Law—when he plots 
R~ as ordinate against (log R) as abscissa. 

Since d(log R) is equal to &R/R, it follows that the 
area included between two ordinates separated by 
the small interval d(log if), the r-axis, and the 
element of the curve is equal to 8*S\ Consequently, 
if Y$8 S, the magnitude of the sensation corre¬ 
sponding to any stimulus R, is given by the area 
underneath the curve up to the ordinate at the 
point considered. This expresses an important 
advance. Incidentally, Dr. Houstoun finds that 
the curve obtained is very closely a Gaussian 
probability curve. 

Other minor criticisms may be briefly noted. It 
has been remarked that the quantity 8 - 8 0 does 
not represent a difference between two experiences, 
but an experience of difference. “ The expression 
$ ‘ represents a single state of consciousness, the 
experience of a difference. It admits neither of 
dissection nor of mathematical treatment.” Such 
a statement is merely dogmatic. Again, criticism 
of the choice of a just noticeable difference as a unit 
is contained in the remark that Fechner “ regarded 
a sensation as the sum of a number of just appreci¬ 
able unit increments of sensation. ... He main¬ 


tained that the change of sensation, obtained by 
adding one ounce to a weight of twenty-nine ounces 
was absolutely the same as that obtained by adding 
one dram to a weight of twenty-nine drams. Of 
course, were this so, an ounce and a dram should pro - 
duce an equal sensation . * * The italics are th e present 
writer’s. Comment is surely unnecessary. 

Dr. L. F. Richardson has approached the matter 
from a different viewpoint. He endeavours to 
measure a sensation 8 “ by directly estimating 
the ratio of unequal intervals both much larger 
than the least perceptible Thus he has, from 
316 observers, obtained estimates of the redness of 
certain pinks, these estimates being made by putting 
pointR on a line divided into 100 equal parts, white 
being zero, and red 100. The inquiry has been 
elaborated by mixing on a colour-wheel white and 
red in different proportions and estimating in the 
same way the redness of the resulting colour. If 
X is the position of the mark on the red scale 
and the angular amount of red (measured as a 
percentage of 360°) is 0, R. S. Maxwell finds that 
the results of 35 observers may be represented bv 
(0 - 156)(X + 56) = - 8736. 

One word concerning the decibel. This may, or 
may not, be used to define a unit of sensation- 
loudness. The physical measure of the intensity 
of a musical note of a given pitch rises, apparently, 
at a much more rapid rate than does the judgment 
of its sensation-loudness. If we measure physical 
intensities in, say, micro-watts per square centi¬ 
metre, we obtain a series of numbers 1, 10, 100, 
1000 . . . or 10°, 10\ 10 2 , 10 3 . . . . As a 
matter of mere convenience it may be advisable to 
represent these intensities by the series 0,1,2,3 , 
and we thus obtain a logarithmio scale of intensities 
of which the unit has been called the bel. One- 
tenth of this unit is the decibel, and it does happen 
that this unit corresponds fairly closely to the just 
noticeable difference of sensation-loudness between 
two notes of the same pitch at moderate intensities. 
But primarily the decibel represents a unit of 
intensity on a logarithmic Beale, and need have no 
more to do with sensation measurements than has 
a scale of cents in the realm of music. 

It is evident that, despite the amount of adverse 
criticism that has been brought to bear on Fechner’s 
interpretation of Weber’s Law, the matter is by no 
means closed, and that even the long-standing 
evasion of the difficulties in terms of sensation- 
intervals may stand in need of revision. The joint 
discussion between Sections A and J at the York 
meeting of the British Association should do much 
to clear up the major points at issue. 


Obituary 


Mr. H. G. Watkins 

rnHE tragic death on Aug. 20 of Henry George 
J- Watkins at the age of twenty-five years has 
removed the most promising and, indeed, the most 
prominent figure amongst British arctic explorers, 
a figure as yet too reoeut to be familiar to those 
outside a small circle. 
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The stages of Watkins’ rapid advance to the 
forefront are simply told. At the age of nineteen, 
while still an undergraduate at Trinity College, 
Cambridge, he led a summer expedition to Edge 
Island in the Spitsbergen group. At the age of 
twenty he spent an arduous year in Labrador with 
one companion, J. M. Scott, the full story of which 
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has riot vet been written. At the age of twenty- 
three he fed the British Arctic Air-Route Expedition 
of 1930-31 in Greenland, a venture which is destined 
to be an important milestone along the road of polar 
history. 

The full significance of the Greenland expedition 
has probably not yet penetrated the mind of the 
public, which was intrigued by and slightly critical 
of the dramatic events which surrounded the relief 
of Courtauld after his five months’ sojourn alone on 
the ice cap. The narrative, now in the hands of a 
publisher, will correct some of the misapprehensions 
and will prove to the readers that here was a new 
type of expedition, following no former pattern : 
for Watkins ventured greatly without the lead of 
tradition ; indeed, he constantly questioned the 
value of traditional methods and devised new and 
original ones of his own. 

Led by Watkins, this group of young and inex¬ 
perienced men set to work to disprove the wise saws 
of tradition, to dare great things and to carry them 
through. In a matter of weeks they were doing 
what was said to be safe only after years of experi¬ 
ence—to drive dog-sledges, to hunt in the Eskimo 
method, to learn the kayak, to cross the ice-capped 
continent, to ‘ live on the land \ 

In a crowded year those fourteen men accom¬ 
plished enough journeys, by air, by sledge, by 
kayak and motor boat, to be a credit to half a 
dozen expeditions. A splendid set of men, it is 
true, but they will ail admit that their results were 
due to the qualities of their leader and to the utter 
confidence they had in him. Of some of them the 
world will hear in due course, for they have been 
trained by the amazing young man whose loss we 
now deplore. 

Of slight build, though strong and supple, some¬ 


what shy and diffident in conversation, there was 
little ip. Watkins’ appearance to mark him for what 
he was. Indeed, to the casual glance, his well- 
groomed figure, his neatly parted hair, his charming 
but hesitant manner, were signs merely of a pleasant 
young man who would always follow the precept 
of others and live quietly but efficiently in some 
ordinary walk of life. A conversation with him 
began to awaken doubts as to his being merely that. 
The alert poise of his head, the quick seizure of 
essentials, the calm statements of daring plans, all 
betokened a man of ideas and with the will to carry 
them out. 

Even so, it was not until one saw Watkins in 
action that one realised his full qualities. It matters 
not what the action might be, wrestling with a 
friend, scaling a mountain-side, or, better still, as 
can be seen in the film of his expedition, ‘ rolling ’ 
a kayak. At one moment he is at ease, smiling and 
joking, like any other debonair young man ; at the 
next ho is tense and alert, head thrust forward, 
jaws set, and eyes shining with an expression almost 
grim, balancing his craft for a moment. He flings 
himself backwards and there is a flurry of paddle 
and arms, a swirl and a splash, and there he is 
again, relaxed and at ease, with a shy smile as 
though he were rather ashamed of his relapse into 
intense activity. 

There must be added to this picture a shy 
dignity and a charm of manner, a modesty and a 
thoughtfulness which won all hearts. That is why 
Dr. H. R. Mill, in his appreciation in the Times, 
used the apt phrase, “ so dear a scientific adventurer 
as 4 Gino ’ Watkins ” ; that is why his companions 
would do anything for their leader, and why the 
news from Greenland has come as the shook of a 
bullet to his friends. F. D. 


News and Views 


Function of the British Association 

Jn suggesting as one reason for the continued success 
of the British Association the opportunity it affords, 
in an age of specialisation, for laymen to have in¬ 
telligent contact with the seekings anti findings of the 
scientific mind and for science to expound its own 
broad outlook, Sir Alfred Ewing, whose presidential 
address is printed in our Supplement this week, is on 
firm ground. The passing of the arrogance character¬ 
istic of an earlier age, the widespread belief that there 
are in science no longer any rigorous laws but only laws 
of probability, have made for a spirit which strengthens 
the sonse of brotherhood betwoon the scientific export 
and the average man, who in his own way is also 
commonly a seeker after truth. The disappearance 
of dogma alone should assist the formation of an 
alliance which is overdue if we are to carry over into 
human affairs the methods of science and apply the 
dispassionate temper of science to the solution of our 
social, economic, and international difficulties. 

Progress in Engineering Science 

Arran an engineer’s review of the rapid progress in 
the study of the atom during the last few decades, 
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including the discoveries of the neutron and the 
splitting of the lithium atom described this year, 
Sir Alfred Ewing referred to the important contri¬ 
bution of the Association to the advancement of 
engineering science. Early reports submitted to the 
Association demonstrated the conspicuous lack of 
science on the part of early British engineers, and the 
meagre contributions being made by them to the pro¬ 
gress of hydraulics in contrast with the contributions 
of Italy, France, and Germany. The claim that the 
British Association by its reports and investigations, 
its discussions and committees, such as those leading 
to the establishment of the National Physical Labora¬ 
tory and international standards for electrical units, 
has provided an invaluable scientific leaven, few would 
care to dispute;. In his own recollections Sir Alfred 
Ewing covers the passing of many of the former fairy 
tales of science into tho tissue of everyday life, and 
in the transition British engineering science has made 
as important scientific as practical contributions. 

The Future of Science 

A conspicuous feature in any such review is bound 
to be the realisation of the accelerated pace at which 
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development proceeds once the science has advanced 
well beyond its nursing stage. The pace of these 
developments is disturbing only because man is ethic¬ 
ally unprepared for the bounty which engineering 
science lias brought him. The world has been made 
practically instant in its interchange of thought, and 
international co-operation and brotherhood has be¬ 
come much more than a dream, were man fit for the 
tremendous moral responsibility which the new gifts 
and potentialities of life entail. Due to the slow 
evolution of morals, he has, however, not yet loamt to 
command himself, to relinquish old habits of thought, 
sovereignty, independence, which are inconsistent with 
the command of Nature now put into his hands. If 
the future is uncertain, at least those whose labours 
have brought such riches to man may be concerned 
but not despondent. They cannot but believe with 
Sir Alfred Ewing that the creative ingenuity which 
lias brought those gifts will yet stir man to achieve 
in the future the better distribution of leisure and 
labour and the fruits of labour, which are essential to 
the continued enjoyment of his new powers. So we 
find the engineer man of science of the present century 
voicing the ideals of the great biologist of two or 
three decades ago. 

John Locke, 1632 1704 

Thk tercentenary of the birth of John Locke 
occurred on Aug. 29 last, and to mark the event 
Messrs. J. and E. Humpas, Ltd,, have brought together 
at the Old Court House, Oxford Street, London, W.l, 
a well displayed and comprehensive series of engrav¬ 
ings, manuscripts, and printed books, including the 
first edition of Locke's celebrated “ Essay on the 
Human Understanding ”, as well us letters from Boyle, 
Newton, Kloano, and other men of his period. The 
collections are mostly in the ownership of the Earl of 
Lovelace, having happily Buffered no disturbance or 
vicissitudes since their original assignment within the 
family. Various special loans that have boon received 
greatly enhance the personal, artistic, and literary 
interest of the series. Thus, the impressive three- 
quarters length portrait, of Locke, from Christ Church, 
Oxford, is then*, whilst recently Lord Loo of Fareham 
has sent in an early plaster statuette of Locke, by 
an Italian hand. A letter from Locke, as a schoolboy, 
to his father, tells of seeing a “ company of Quakers ” 
in Westminster Hall, on business bent, whose loader's 
hat was “ shook off "—recalling that Charles II. re¬ 
moved his own hat in the presence of Penn, explaining 
that it was the custom at Whitehall for only one per¬ 
son at a time to remain covered. 

John Lockk was proposed for the fellowship of the 
Royal Society, by Sir Paul Neilo, on Nov. 19, 1668, and 
at a meeting in the following week he was elected and 
signed the charter book. In that year, too, the illus- 
. trious Marcello Malpighi was elected. On St. Andrew's 
Day, Nov. 30, 1672, Locke was chosen a member of 
council, and Pepys and Evelyn were brought in at 
the same time. Earlier in the year, at an ordinary 
meeting held at Arundel House, Hooke hod mentioned 
his interest in Otto von Guericke's experiments. There 
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was one which he thought deserved to be tried before 
the Society, namely, that of a sulphur ball, when 
revolved and rubbed, having a considerable attractive 
power, and representing the properties of the earth. 
Mr. Locke, so we learn, intimated that himself had 
made some experiments with such a ball, and promised 
that he would bring it to the Society at the next meet* 
ing. At that meeting, however (Hooke being present), 
when he was called upon, Locke excused himself; he 
had forgotten it, and promised it for the next. There¬ 
after nothing happened, and, as a matter of fact, 
Locke’s interests in the philosopher's doings were 
eclipsed by other pregnant interests. He seems, 
though, to have maintained constant intercourse with 
Boyle, who signs as “Yr. very affectionate friend", 
saying he looks up to Locke as a virtuoso. 

Report on the Post Office 

The Report of the Committee appointed 4 4 to inquire 
and report as to whether any changes in the constitu¬ 
tion, status or system of organisation of the Post 
Office would be in the public interest " has now been 
published (Cmd. 4149. London: H.M. Stationery 
Office, 0<2. net). The Committee, which consisted of 
Lord Bridgeman (chairman). Lord Plender, and Sir 
John Cad in an, iB of opinion that the total transference 
of all Post Office communication services to a public 
utility company or statutory corporation is imprac¬ 
ticable, and is neither necessary nor desirable. The 
Committee considers that the main modification in 
the status of the Post Office which is required is in 
respect of its relationship to the Exchequer, and it is 
recommended that the contribution of the Post Offico 
to the Exchequer should be fixed, for the next throe 
years, at £11,600,000 plus 60 per cent of any cash 
surpluses in excess of that figure, the residue to be 
available for the improvement and development of 
Post Offico facilities and services. 

As regards organisation, the Committee reoojnmends 
that the control of Post Office business should be 
effected through the medium of a functional board 
presided over by the Postmaster-General. In addition 
to the Assistant Postmaster-General, the board would 
comprise four or five members of the Post Office staff, 
such functions as general operating and supply, en¬ 
gineering and research, finance, and personnel being 
represented upon the board. A senior permanent 
member of the board would act as vice-chairman and 
would bo styled 4 Director-General ’, with the duty 
of ensuring that board decisions were made effective 
and that continuity and unity of policy were main¬ 
tained. A decentralisation of administration is recom¬ 
mended under regional directors who would exercise 
jurisdiction over all the services. Stress is laid on the 
necessity for fluidity of interchange of staff between 
headquarters and the provinces. The Committee 
believes that under these proposals the engineer will 
bo able to play a larger and more effective part in the 
determination and execution of policy, and it is con¬ 
sidered that there should be no bar to a technical 
officer holding an administrative post, provided he has 
shown himself to possess administrative ability. Con- 
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toot with the public will be secured by means of an 
Advisory Council acting in a consultative capacity, 
and it will be consulted by the Postmaster-General on 
questions of general policy. The Report is obviously 
a document of first importance, and we hope to discuss 
the Committee's recommendations in due course. 

Progress and the Scientific Worker 

With the great changes inherent in modem civilisa¬ 
tion, a new outlook has become essential. Science, 
the handmaiden of progress, cannot be divorced from 
industry, administration, social problems, etc. ; and 
with this point of view in mind, the new series of 
Progress, which is being published as Progress and the 
Scientific Worker , aims at giving voice to the new 
citizenship. Necessarily, therefore, within its covers 
will be found the joint expressions of the scientific 
and humanistic outlook. This is made possible since 
it is the official journal of the Association of Scientific 
Workers and the British Institute of Social Service. 
Progress, the first bi-monthly number of which is for 
July-August 1932, has made a splendid beginning. 
Sir John Russell contributes an informative article on 
“ Tlie Coming Generation ”, He gives an interesting 
r6sum6 of recent advances in the agricultural sciences. 
For example, in the harvesting of an acre of wheat, 
hand work of olden days involved 32 man hours, the 
early machine 19 man hourB, and the modem machine 
4 man hours. But the reduction of these man hours 
by mechanisation has its drawbacks. On one farm 
in Norfolk, for example, until recently, 40 men were 
employed, and now, since its ‘ mechanisation only 
4 are employed. One of the greatest problems of 
to-day, which will inevitably bo handed on to the 
coming generation, is the employment, of such dis¬ 
placed men. 

Closely allied to the problems discussed in this 
article is the paradox of plenty, which is the subject 
of an article by Mr. Percy Alden. There is a surplus 
throughout the world of wheat, cotton, tea, coffee, 
rubber, oil, and tin. Poverty-stricken countries are 
no doubt desirous of buying, but the purchasing power 
is absent. Now, there are, according to Mr. Aldon, 
two essentials to recovery from this world-wide de¬ 
pression : international agreement over debts, repara¬ 
tions, and armaments, and an attempt to settle the 
currency quostion which is crippling industry in many 
countries. The inevitable connexion of industrial 
development with creative science forms the basis 
of Sir Richard Gregory’s suggestive and illuminat¬ 
ing article entitled 44 Science and the Nation Sir 
Richard gives many convincing examples of the 4 triple 
allianoe * of creative science, purposeful invention, and 
skilled labour, and the resulting conditions, which have 
proved of national and international importance, 
“ Science not only creates new means of existence and 
new sources of employment by the discovery of new 
principles and substances, but also places extended 
use of power at the disposal of every one. . . , Modem 
technical achievement and scientific thought fore¬ 
shadow a new economic structure for society in which 
they should be used to exercise decisive influence 
upon the major politics of the State as well as upon 
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their administration.’ 1 Through such activities un¬ 
bounded possibilities are presented to tho new genera¬ 
tion, including the problem of the displaced man¬ 
power discussed by Sir John Russell. Besides other 
articles of general interest, the now journal contains 
scientific, social, industrial, and educational news, 
reviews, and notes. The prioe is fid. per copy, and 
the annual subscription 5s. 

Mohenjo-daro Dating 

A fubtheb stage towards precision in the dating 
of tho prehistoric civilisation of the Indus valley is 
marked by Mr. Ernest Mackay’s letter to the Times 
of Aug. 27, Mr. Mackay reoords the discovery at 
Mohenjo-daro of a fragment of a steatite vase which 
bears exactly the same intricate and very unusual 
pattern os a double vase of the second period of Susa. 
It was found at a depth of 28 ft. below datum, very 
little above water-level in the soil when the river is 
at its lowest. The inference that it was an import 
from Elam is borne out by the material of the frag¬ 
ment, a greenish-grey steatite identical with that of 
the Susa 11. double vase. A conservative estimate for 
the dating of Susa IT. would place the Mohenjo-daro 
find at about 2800 b.c. On the other hand, Mr. 
Mackay points out that the seal, of undoubted Indian 
workmanship, found by Dr. H. Frankfort- at Tell 
Asmar, is inscribed with animals which occur com¬ 
monly on Heals and sealings at Mohenjo-daro (although 
as yet only two cylinder seals have been found) and 
can be contemporaneous only with the upper levels 
of that site, occurring at some three to soven feet 
below datum. This, on the basin of Dr. Frankfort’s 
dating of the Tell Asmar seal, would give a dating 
of 2500 B.c. for the upper levols at Mohenjo-daro—a 
reduction on the previous provisional dating. It would 
thus appear that, between the lower levels, 28 ft. below 
datum, and the upper levels, contemporary with the 
period of the Tell Asmar find, some three hundred 
years elapse—a conclusion to which Mr. Mackay states 
that he already inclined on other grounds. 

Protection of Antiquities in France 

A question of much interest to archaeologists in 
general, though naturally of more immediate moment 
to French archeologists, is raised by Dr. R. Vaufrey 
in the current issue of VAnthropologie (t. 42, Nos. 3-4), 
in describing certain steps which have been taken by 
the Prehistoric Section of the Commission des Monu¬ 
ments historiques for the more efficient administration 
of the law relating to the protection of prehistorio 
antiquities. It would appear that French archaeo¬ 
logists are feeling some alarm lest they Bhould be 
on the eve of a condition of affairs prophesied by M. 
Marcell in Boulo more than forty years ago, when he 
foresaw that, unless effective measures were taken, 
France’s priceless store of prehistorio antiquities in 
the Dordogne would be exhausted. In the opinion of 
prominent French archeologists, that time is indeed 
close at hand. Every effort is to be made to avert it. 
Present financial conditions preolude anything in the 
nature of the creation of a department for the purpose, 
but steps are being taken to secure a stricter enforce¬ 
ment of the existing law. The Prehistoric Section of 
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the Commission, which is the body responsible, wishes 
to place no check on scientific excavation, whether by 
organisations or individuals properly accredited ; but 
it aims at the ‘ amateur ’ who seeks to exploit a site for 
his personal and pecuniary gain. In this praiseworthy 
object, French arch 100 logiHts will have the moral 
support of their colleagues, whatever their nationality, 
and also in what is clearly their secondary object, 
namely, to secure tin 1 control of the finds — thus 
averting such a catastrophe as occurred when the 
skeletal remains found in the caves of Le Mountier and 
Combe Cupel lc were lost to France. 

Restoration of Roman Bridge, Littleborough, Lancs 

Advantage has been taken of the unemployment 
problem at Littleborough, Lancs, to invite the co- 
operation of voluntary workers among the unem¬ 
ployed on the ‘ dole ’ in the repair of the Roman road 
over Black h tone Kdge. A part of the work contem¬ 
plated has now been completed by the repair of the 
Roman (bridge at the junction of Black Castle Clough 
and Rag Sapling Clough, which carries the road over 
Blaek Castle Clough. Some time ago, Mr. J, H. 
Price of Rochdale directed the attention of the Roch¬ 
dale Literary and Scientific Society, und through it, 
of the Society for the Protection of Ancient Monu¬ 
ments, to the fact that the bridge was in danger of 
being swept, away. Mr. Priced examination of the 
bridge had revealed the fact, which had been com¬ 
pletely forgotten in the course of time, that originally 
it consisted of two culverts, one of which bad col¬ 
lapsed and bad become completely overgrown with 
grass. The original length of 25 ft. had thereby been 
reduced to 12 ft. This culvert has now been restored 
and the bridge repaired, under Mr. Price's super¬ 
vision, with the assistance of local firms who volun¬ 
teered transport, material, etc. The work was carried 
out with the approval of H.M. Office of Works. Both 
Roman road and bridge are scheduled as ancient 
monuments. It, is hoped to carry out repairs on part 
of the road in due course by the same method. 

Salamanders and the Pollution of Drinking Water 

A curioun and unsuspected source of pollution of 
drinking-water has just, been discovered in Cattar¬ 
augus County in western New York State (William 
(L Hassle r in Natural History. New York, May-June, 
1932. p. 303). Certain spring supplies of water con¬ 
tinued to give unsatisfactory laboratory tests oven 
after drastic steps had been taken to protect the 
springs from outside pollution. Further examination 
revealed that salamanders, large newt-like amphi¬ 
bians, belonging to four different species, occasionally 
occurred in the springs, and though a first examina¬ 
tion showed that only a small percentage contained 
the colon bacillus, the investigation was continued. 
Nearly two hundred purple salamanders ( Qyrino - 
philus porphyriticus) were marked with identification 
disos, and subsequent collecting proved that some¬ 
times individuals wandered as much as sixty-five feet 
from the stream, apparently in search of food. One 
was observed eating fly larva* which were living on 
mammalian refuse, and this settled the question of 
how colon bacilli entered the food canals of the 
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salamanders. A second surprise waa sprung upon 
the investigators when they studied more closely the 
numbers of salamanders in the springs themselves. 
Purple salamanders were not thought to be particu¬ 
larly common, but repeated nightly visits resulted in 
a catch of 144 in one spring, which contained about 
fifty more uncaught. Yet there wero occasions when 
not one of these salamanders could be found, although 
all the catch was marked and returned to its spring. 
Laboratory experiments gave some idea of the extent 
to which contamination might take place. Over a 
period of 122 days, one salamander excreted a suffi¬ 
cient number of colon bacilli to contaminate 237 
gallons of water heavily enough to be considered 
dangerous on every test. It is believed that the 
creatures act as reservoirs or incubators, and once in¬ 
fected with colon bacilli, continue to excrete thorn so 
long as there is food in the stomach or intestines to 
supply nourishment to the bacteria. 

Fishing with Captive Sucking Fish 

More than four centuries ago, Columbus observed 
the strange custom of catching fish and turtles by 
means of captive sucking fish in the “ Jardinellas de 
la Reina ”. The general impression lias been that 
these islands were near Haiti and Jamaica, but C. 
Ralph de Sola points out that a more likely place is 
the archipelago in the Bight of Manzanillo on the 
south coast of Cuba ( Copeia , p. 45, 1932). If this be 
so, Oudger is wrong in concluding that the original 
site of the discovery of Columbus ,l no longer witnesses 
the exploits of the fishorman fish ”, for the Siboneyes 
of southern Cuba, a people of Carib extraction, still 
practice romora-fishing to a considerable extent. De 
Sola describes a fishing trip from Matanzas, Cuba. 
To the under-planks of the boat two sucking-fishes 
wore firmly attached by their disos, and when a turtle 
was sighted basking on the surface, the fishes were 
det,ached and east as far as possible towards the turtle. 
The sucking-fishes were themselves held captive by a 
long thin rope of nuijuga bark, attached in front of 
the tail, and so soon as they had fixed upon their 
quarry, the lines were drawn in and the captured 
hawk’s-bill turtle taken aboard. Throughout the 
proceedings the fines had to be kept taut, and the 
author states that owing to the arrangement of the 
lamellae of the sucker, it is impossible for the remora to 
relax its hold when tension is placed on its horizontal 
axis. It is curious that so peculiar a mode of fishing 
should be found in many distant parts of the world, 
but (ledger's records from various localities in Africa, 
Asia, Australia, South America, and the West Indies 
show that it is almost cosmopolitan in tropical seas. 

Eradication of Slugsand Snails 

In a communication to Nature on the eradication 
of slugs, which was the subject of a note in these 
columns on July 16 (p. 90), Mr. Walker Van Riper, 
771 South High Street, Denver, Colorado, contributes 
another method of control based on his own experi¬ 
ence. A generous distribution of a solution of am¬ 
monium sulphide (1 part in 30 parts of water) killed 
nearly all the slugs present in his garden in a single 
(Continued on p. 361.) 
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An Engineer’s Outlook 

By Sir Alfred Ewing, K.O.B., F.U.S., President of the British Association 
Presidential Address delivered at York on Aug. 31, 1932 


AGAIN, for the fifth time, the British Associa- 
ix. tion meets in York, a city of proved hos¬ 
pitality and the stage of great events. York is a 
monument of history ; its very stones are eloquent 
of the past. Not the least of the episodes it lias 
witnessed was the birth of this Association. We 
hold York in filial honour and affection. We are 
nomads who have strayed to the ends of the earth : 
we have been as far-flung as the British flag. 
We have enjoyed the welcome of many strange 
hearths. But here there is nothing unfamiliar. 
We take delight in coming home to a birth¬ 
place of happy memory and in recalling hopes 
which the past hundred years have generously 
fulfilled. 

Last year the infant of 1831 celebrated its cen¬ 
tenary in the vigour of manhood, with a plenitude 
of pomp and circumstance which demanded no less 
ample a setting than the metropolis of the Empire. 
For president we had a man of world-wide fame, 
who fittingly embodied the imperial aspect that is 
part of the glory of the British Association. We 
had long known General Smuts as soldier and 
statesman : to some it may have oome as a surprise 
when they found him also a philosopher, a student 
of ideas no loss than a maker of history and a 
leader of men. It would be an impertinence for 
any successor in this chair to praise General Smuts ; 
to follow him is perforce to follow far behind. But 
one may congratulate the executive on the happy 
instinct which recognised that the occasion was 
unique, and so led them to an unusual—not to say 
a daring—choice. It was amply justified by the 
event. Now they have returned to the beaten track 
along which presidents for the most part plod, and 


have made a selection for which T am glad to have 
no responsibility. 

Of General Smuts I would say one word mote. 
His occupancy of the chair not only added to the 
lustre of our rejoicings : I like to think it also had 
a deeper significance. May we not regard it as a 
harbinger of the spirit of goodwill and sanity which 
civilisation longs for, but does not yet see ? Our 
hundred years of science have done sadly little 
towards curing the nations of mutual mistrust. 
Surely it was a good omen that, in marking the 
close of one century of achievement and the opening 
of another, wo should have had for president a 
citizen of the world whose life has been a lesson in 
subordinating the lower patriotism to the higher 
good, who by example no less than by precept has 
taught his fellows that they should beat their swords 
into ploughshares and not learn war any more. 

Now we revisit our birthplace well aware of our 
maturity. We have scored our first century and 
begun to compile our second with the easy assur¬ 
ance of a Bradman or a Hobbs. At once the 
question arises, Is that assurance justified by the 
Association’s continued vitality ? Do we still give 
the community reason to support us ? Or are we 
a survival, trading on a reputation which our pre¬ 
sent activities do little to increase ? 1 put the 

question bluntly—nowadays we are all familiar 
with disagreeable stock-takings and shrinking 
values—but it need not detain us long. 1 am con¬ 
fident you will find no trace of decrepitude. It is 
true that the sciences included in our purview have 
become specialised and differentiated to a degree 
that would make ridiculous any claim to the 
qualified omniscience which was possible in our 
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early days. It is also true that each department 
of science now has its own society of votaries who 
meet, as it were, in a masonic temple and converse 
in a jargon that has little if any meaning for the 
general ear. But these very facts make this Asso¬ 
ciation the more useful. Notwithstanding the re¬ 
strictions of specialism, science has its own broad 
outlook, demanding expression and explanation to 
laymen ; and more than ever is it true*-’far truer 
than it was a hundred years ago, when we were 
ridiculed as a hodge-podge of philosophers and 
made the target of an unsympathetic Press—that 
laymen want to have intelligent contact with the 
seekings and findings of the scientific mind. 

1 say seekings and findings rather than con¬ 
clusions, for that word has too final a ring. Here 
we may note a striking change in the temper of the 
investigator. J am old enough to remember a time 
when some of the spokesmen of science (never, 
indeed, the greatest) displayed a cocksureness that 
was curiously out of keeping with the spirit of 
to-day. Among contemporary leaders nothing is 
more general than the frank admission that they 
are groping in a half-light, tentatively grasping 
what at best are only half-truths. Things that to 
one generation seemed to be essential parts of a 
permanent structure are treated by the next as 
mere scaffolding. The quest of truth goes on end¬ 
lessly, ardently, fruitfully. Yet with every gain 
cf knowledge we realise more clearly that we can 
never really know. To understand, as Einstein 
lately said, is to draw one incomprehensible out of 
another incomprehensible. From time to time we 
discover a fresh relation between observed pheno¬ 
mena. but each of the things which are found to be 
related continues to evade our full comprehension ; 
and that is apparently the only kind of discovery 
we can achieve. Our joy in the quest itself never 
fails ; we aro constantly learning that it is better 
to travel than to arrive. 

The philosophical implications of this altered 
attitude are many--indeed they concern the deep- 
est springs of thought. What I wish at the moment 
to point out is that the new spirit strengthens a 
sense of brotherhood between the scientific adept 
and the average man, who in his own way is also 
commonly a seeker after truth. He listens gladly 
when the specialist drops his toga and admits that 
in scientific matters the only dogma is that there 
is no dogma. Obviously, too, the advance of 
science makes an increasing claim upon the lay¬ 
man’s notice through its technical applications. It 
invades his home and alters his ways ; it affects 
almost every feature of the daily round ; it brings 


him interests, comforts, wealth ; it’enormously 
enlarges his powers of work and play. Further, at 
a time like the present, when we carry a load of 
social, political, and economic discontents, the 
ordinary citizen doubtless reflects that if only we 
could apply the dispassionate temper of science to 
the difficulties of the hour, we might face them with 
less waste of effort and greater likelihood of settle¬ 
ment. 

These are a few of the reasons why the British 
Association keeps its hold on the publio. It links 
experts with one another and with laymen, to the 
benefit of all. Experts gain by indulging in a short 
interval of comparatively lucid self-expression. 
They gain also by trying to understand each other, 
which is by no means so easy as one might sup¬ 
pose. To meet under these happy conditions is k 
stimulus to everybody. An old worker in science 
looks gratefully back on his attendances at the 
British Association, not only as delightful human 
events but also as red-letter days in his own de¬ 
velopment, as milestones in the unceasing march 
of his subject, and as helps in the hard task of 
keeping himself more or less in step. 

It is recorded that York was chosen for our birth¬ 
place because in the Yorkshire Philosophical Society 
the infant would secure intelligent dry-nursing at 
the hands of a large body of friendly amateurs. 
In a letter to the secretary of that Society, Sir 
David Brewster described the purpose of the pro¬ 
posed Association in the following words : 

“ The principal objects would be to make the 
cultivators of science acquainted with each other, 
to stimulate one another to new exertions, to bring 
the objects of science more before the public eye, 
and to take measures for advancing its interests 
and accelerating its progress.” 

There, in a nutshell, is what the Association set 
out to do, what it may fairly olaim to have done, 
and what it still does. If you want an illustration, 
you had it last year when a great audience sat for 
hours, with every sign of sustained attention, while 
the evolution of the universe was discussed by 
British and foreign specialists of acknowledged 
authority, immense learning, and conspicuous 
variety of opinion. 

At the end of that symposium the debate was 
admirably summed up by Sir Oliver Lodge, the 
Nestor of physics, who in every sense has filled a 
big plaoe in our gatherings for more than fifty years. 
He has taught us much : would that he could teach 
his secret of perpetual youth 1 In a recent volume 
of reminiscences he tells delightfully of the meetings 
he has frequented and the friendships to which 



Supplement to “ Nature'' September 3,1932 


they Kave led. If he is thankful for them, so are 
we for him. Not a few of us have found inspira¬ 
tion in the fountain of his knowledge, in the spon¬ 
taneity and aptness of his spoken word, in the 
width of his sympathy and understanding, and 
have learnt to love him for his large humanity. 

My own first contact with these meetings ante¬ 
dates even that of Sir Oliver. Sixty-five years ago 
it chanced that the Association in its peripatetic 
course came, for the first time, to my native town, 
and I was taken, a boy of twelve, by my mother to 
the Section of Mechanical Science, having already 
announced my intention of becoming an engineer. 
To the pundits of Section G, we must have seemed 
an odd pair, the douce minister’s wife and the shy 
little boy in his kilt. It was by my own wish, of 
course, that I was taken, and my mother counted 
no labour lost that might develop intelligence in 
her family of sons. The boy could not understand 
much of what he heard ; it was something, how¬ 
ever, to sec the leonine head of the sectional presi¬ 
dent, Macquorn Rankine, over whose engineering 
textbooks he was later to spend many assiduous 
hours. There is no boundary to a mother's dreams, 
but in their wildest excursion they can scarcely 
then have pictured what is happening in this hall 
to-night. 

Here let me make a confession which may also 
serve as an apology. 1 have the unwelcome dis¬ 
tinction of being the oldest president the Associa¬ 
tion has ever suffered. In its primitive years the 
averaige ago of presidents scarcely exoeeded fifty : 
one of them, aged only twenty-nine, afterwards 
founded the Cavendish Laboratory, and so did a 
service to science which it would be impossible to 
overvalue. As time went on, the choice fell on 
older men, and now the electors have taken what 
one hopes may be regarded as an extreme step. 
But, as it happens, this is not the first time I have 
read the president’s address. At the Edinburgh 
meeting of 1921, the president, Sir Edward Thorpe, 
was prostrated by illness and asked me to act as hiB 
mouthpiece. The small service ho rendered brought 
an unexpected reward. Some newspaper report 
must have confused the platform substitute with 
the real president, for a well-known novelist sent 
me a copy of one of her romances, which was no 
doubt meant as a tribute to Sir Edward. It was 
called “The Mighty Atom"—an arresting title. 
Perhaps that is why I did not read beyond the 
title-page. Without close examination, it was put 
by a more orderly hand than mine on a shelf that 
already held works on like subjects by authors such 
as Of, J. Thomson and Rutherford and Bohr. 
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“ The Mighty Atom ” was said to be one of the 
best sellers of its day: in that respect, if in no 
other, it found congenial company when it was 
joined on the same shelf by a series of volumes from 
the fascinating pens of Eddington and Jeans. 
These, however, I need not tell you, I have read 
and ro-read, to mv entire pleasure and partial 
understanding. 

Atomic Physics 

If " The Mighty Atom ” was an arresting phrase, 
it was also an apt one. For we now know the 
atom to be indeed mighty in senses that were little 
suspected by the begetters of atomic theory. It 
has been mighty in sweeping away ideas that were 
found inadequate, in demanding fresh concepts, in 
presenting a new world for conjecture and experi¬ 
ment and irifereneo, in fusing chemistry and physics 
into a single science. It is found to be mighty in 
the complexity of its structure and the variety of 
radiations it may give out when excited to activity. 
It has unravelled for ns the bewildering tangle 
of spectroscopic lines; and, most surprising of all, 
the atom, however seemingly inert, is mighty in 
being a magazine of energy which, for the most 
part, it locks safely away. This is fortunate, for if 
the secret were discovered of letting loose the atomic 
store, wo should invite dissolution at the hands of 
any fool or knave. It is also fortunate that in the 
furnace of the sun, at temperatures far higher than 
those of our hottest terrestrial infernos, the stored 
energy of the atom is drawn upon, as we believe, 
and has been drawn upon for ages, to keep up that 
blessed radiation which makes man’s life possible 
and is the source of all his power. 

In the middle ’nineties there set in an astonishing 
renaissance of physical science, which has centred 
in the study of the atom and extends by inevitable 
logic to the stars. In quick succession came three 
great discoveries : the X-rays by Rontgen in 1895, 
radioactivity by Becquerel in 1896, and the elec¬ 
tron by J. J. Thomson in 1897. Sensational, 
puzzling, upsetting, these events inspired every 
physicist to new activities of thought and equipped 
every laboratory with no less novel methods of 
research. A flood of further discovery followed, 
the flow of which continues unabated. Within the 
last few months notable items have been announced 
that well deserve our attention. It may not be 
inappropriate if I try for a few minutes to touch— 
however lightly—on one or two aspects of this sub¬ 
ject, as it is seen through the eyes of an engineer. 

Thanks mainly to J. J. Thomson, Rutherford, and 
Bohr, we now recognise the atom of any substance 
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to be a highly complex structure, built up, so aspects, behaving in one like a particle and in the 
to speak, of two sorts of blocks or brickbats— other like a group of waves, and at present we have 
the electrons, which are indivisible units of nega- to accept both though we cannot fully reoonoile 
tive electricity, and the protons, which are in- them. The photon carries a definite quantity of 
divisible units of positive electricity. It is strangely energy and is characterised by a definite frequency 
simple to be taken back, as it were, to the nursery of vibration. Its energy depends on the two levels 
floor and the childish game, and given just two between which the electron falls, and this deter- 
sorts of blocks, exactly alike in each sort, and mines the frequency of the vibration which the 
exactly the same number of each sort, with which photon conveys, for the frequency is equal to the 
to build the universe of material things. The energy divided by that mysterious constant of 
blocks are unbreakable : we cannot produce them Nature, the quantum of action discovered by 
or destroy them or change them. In respect of Planck. In any element all the atoms have the 
electrical quality the two kinds are equal and op- same set of energy levels ; these contribute to the 
posite, hut they contribute very unequally to the emission spectrum and account for its groups of 
atom’s mass, each proton (for some reason not yet spectral lines. In heavy atoms there are many 
understood) contributing about 1840 times more energy levels, and consequently very many lines 
than each electron. Every substance is made up appear in their spectra. 

of blocks of the same two sorts. If yon compare What we have to realise is that all matter con- 
different substances you find that the diversity of sists of the two kinds of electricity, protons and 
their chemical and other properties arises solely electrons, held apart we do not know how. To 
from differences in the number and arrangement of the early experimentalists who electrified rods of 
the blocks which compose their atoms. Any atom, resin or glass by rubbing them, electricity seemed 
in its normal or electrically neutral state, must eon- no more than a curious attribute of matter ; now 
tain an equal number of protons and electrons. we regard it as matter’s very essence—the ultimate 

All the protons in any atom are gathered close stuff out of which every atom is built. If you ask, 
together at the centre, along with some of the What is electricity ? there is no answer, save that 
electrons, forming a compact, dense portion which it is a thing which exists in units of two sortB, posi- 
is called the nucleus. Although the nucleus ac- tive and negative, with a strong attraction for 
counts for nearly the whole of the atom’s mass, it each other, and that in any atom you find them 
occupies no more than a very minute fraction of somehow held apart against that attraction, with 
the atom’s volume. Those of the electrons which a consequent storing of potential energy. They 
are within the nucleus doubtless serve to bind the are prevented from coalescing, although the differ - 
protons together ; the other electrons constitute, as enco of potential between them is nearly a thousand 
it were, a voluminous crinoline, or rather a series of million volts. Why they do not flash together is a 
crinolines, extending relatively far away from the mystery—one of the many mysteries which physi- 
centre and giving the whole atom an exceedingly cists have still to solve, 

open structure. Within that open structure up- Engineers are accustomed to the idea of storing 
heavais may be caused by outside agents in various energy in a condenser by charging the opposed 
ways. One or more of the electrons in the crino- plates to a potential of a few scores or hundreds or 

line may be temporarily removed (as, for example, thousands of volts. That is done by transferring 

by the aetior of heat or by the incidence of cner- some of the crinoline electrons from one to the 
getic radiation), and the atom is then said to be other plate : it involves only a minute supple- 
ionised : for a time the balance between positive mentary separation, which disappears when the 
and negative is upset. Hut the missing electron condenser is discharged. In every atom we have a 
returns to its place, or another comes instead, and permanent separation of electricities ; the protons 
when this happens a definite amount of radiation and electrons look at one another, so to speak, 
is given out, much as energy is given out when a across an immensely greater dielectric gulf which no 
weight falls from one to another landing of a stair- laboratory operation ever causes them to bridge, 

case. We may speak of the landings as energy That is why every atom is a magazine of energy, 

levels. The radiation which issues when an elec- the quantity of which (wc a ) is proportional to the 
tron falls from one energy level to another con- atom’s mass. 

stitutes what is called a photon.* It has two Any of the usual operations of the electrical 
* w® owe the name * photon * to Prof. a. n. Lewis, of Berkeley, engineer, such as charging and discharging a con- 
was. denser or a storage battery, or driving a dynamo 
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and conducting electricity from it to a distant 
station where it oan actuate a motor or heat the 
filaments of lamps to incandescence, may be de¬ 
scribed as the setting up and the breaking down of 
a comparatively small extra difference of potential 
between the opposed electricities in some of the 
atoms of the engineering plant. In every process 
of industrial electricity, on whatever scale, what 
happens is a temporary enlargement of the potential 
difference which always exists between electrons 
and protons, and then a return to what may be 
called Nature’s status quo. But those supple¬ 
mentary differences of potential which the en¬ 
gineer first superimposes and then allows to dis¬ 
appear are exceedingly small, even at their greatest, 
in comparison with the gigantic difference which 
the normal condition of the atom itself involves. 

A notable event of the year is the strong evidence 
which Dr. J. Chadwick, of the Cavendish Labora¬ 
tory, has found for the existence of what is called 
the neutron—a type of particle in which an electron 
and a proton are associated in particularly close 
juxtaposition. There is a like close association 
between electrons and protons in the nucleus of any 
heavy element, but it had not previously been dis¬ 
covered in a single isolated pair. Twelve years 
ago Lord Rutherford conjectured the existence of 
such a particle, and described the properties it 
should possess. Its excessive smallness and dens¬ 
ity, together with its lack of an external electric 
field, give it a unique power of penetrating matter. 
It is too slim to be confined under pressure in any 
vessel: it will simply slip through the walls. The 
normal hydrogen atom has the same two constitu¬ 
ents, one proton and one electron, but in nothing 
like the same intimacy of association, for the hydro¬ 
gen atom wears its electron as a bulky crinoline 
which confers on it an immensely greater volume. 
The neutron, on the other hand, may be said to 
have taken the crinoline off, folded it up, and put it 
in its pocket. Not to be too fanciful, we may at 
least describe the partners as clasping one another 
so tightly that the electron has ceased to be a 
fender ; none the less, as a unit of negative elec¬ 
tricity it still serves to give electrical balance to the 
pair, Though so close together, the two constitu¬ 
ents of the neutron remain separate and distinct,, 
parted by nearly as many million volts as in a 
hydrogen atom. In this hitherto unknown par¬ 
ticle, the existence of which the experiments of 
Dr, Chadwick seem definitely to have proved, we 
have a new physical entity of extraordinary in¬ 
terest and a powerful tool for further research. 

Lord Rutherford was the first to discover and 
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name the nucleus. It is the inner sanctuary of the 
atom, the repository of secrets many of which have 
yet to be disclosed, almost unapproachable, not 
only because of its smallness but also because of 
the electric field in which it is encased. Recognis¬ 
ing the nucleus to be a richly charged strong-room, 
Rutherford has spared no effort to break it open. 
He has submitted it to a furious bombardment, 
using as missiles the a-particles which radioactive 
substances project. These particles, each consist¬ 
ing of four protons and two electrons compactly 
built together, have the necessary velocity and 
energy to penetrate to the atom’s heart. Ruther¬ 
ford had perforce to fire into the ‘ brown ’ ; he 
could not aim his gun, nor even tell when it would 
go off : the chances of a hit were no more than one 
in many millions. But hits were in fact obtained 
—hits so effective that they chipped off protons 
and caused the missiles to be absorbed, thus real¬ 
ising the dream of the alchemist by making one 
element change into another. That was a dozen 
or more years ago : since then bis attack has 
lost none of its severity. It has been taken up 
under his guidance by a school of workers, and 
many further secrets of tho nucleus have been 
revealed. 

* Quite recently two of his disciples have gone one 
better, as disciples sometimes do, to the joy of 
their lords. Dr. J. D. Cockcroft and Dr. E. T. S. 
Walton have used missiles of their own making 
instead of those that come spontaneously and inter¬ 
mittently from substances such as radium or 
thorium. By beautiful devices they have applied 
their knowledge of electrical engineering and their 
mastery of electrical technique to project single 
protons into the nucleus of lithium, using a steady 
potential of several hundred thousand volts to give 
the projectile sufficient penetrating power. An 
atom of lithium has (usually) seven protons and 
four electrons in its nucleus ; the other three elec¬ 
trons constitute the crinoline. Here again it was 
a case of firing into the ‘ brown ’ : out of millions 
of shots a few reached their billet. When the 
projected proton forces an entry into the lithium 
nucleus it creates a domestic disturbance of the 
liveliest kind. For with the seven protons already 
in occupation it makes an eighth ; the group then 
splits into two sets of four, each taking two of the 
electrons, and they fly violently apart with an 
energy drawn from the atomic magazine. The 
result is that two helium atoms are formed. This 
is a notable achievement, the first artificial splitting 
of the atom by a laboratory process in which there 
is no recourse to the violent projectiles which radio* 
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active substances provide. It has been followed turned to practical accountj oil the other hand, 
up successfully applying the same method to few ^ if any, applications fail to react in stimulating ' 
break up the atoms of other elements. discovery and providing the experimentalist with 

It is a satisfaction to learn that in all the en- more effective weapons of attack, 
counters and emissions and absorptions that are From the first the Association took cognisance 
studied among atoms and photons and the parts of of engineering as one of the subjects it was created 
atoms there is, so far as we yet know, strict com- to advance. One of its earliest acts, and a very 
plianee with the accepted principles of eonserva- wise one, was to invite reports on the state of 
tion in respect of momentum and energy and inass, science : these were called for in many different 
though matter (in the ordinary sense) is liable to fields and were written by the best available ex- 
transformation into energy and energy into matter, perts. In the first batch of such reports were two • 
When radiation is emitted some matter disappears, that dealt with engineering, one on the strength of 
for the atom that emits it loses a little of its mass ; materials and the other on hydraulics. As it hap- 
when radiation is absorbed, a like quantity of matter pened, they were of very unequal merit ; but they 
comes into being.. are alike in this, that they demonstrate how con- 

But the engineer finds himself obliged to admit spicuous was the lack of science on the part of early 
that no mechanical model of the atom can be ex- British engineers, 

pected to give an adequate picture of that strange The engineers of those days were big professional 
new world. Our mechanical ideas are derived figures. They had covered the country with a net- 
from the study of gross matter, which is made up work of roads and bridges and canals ; they had 
of vast aggregates of atoms, and any model must drained the fens ; they had built harbours and 
share the limitations this implies. It is futile to lighthouses. By multiplying factories, by extend- 
explain the constitution of the atom in terms appli- ing the uses of coal and iron, they were laying the 
cable to gross matter, just as it would be futile to foundations of that commercial supremacy which, 
study the psychology of an individual by observing so long as it lasted, we took for granted as a sort of 
only the movements of crowds. So we must expect national right. They had taught the world how 
to find within the atom and among its parts to light towns by gas, and were beginning to drive 
qualities and actions different in kind from those ships by steam. Above all, they had shown that a 
we know, and paradoxes which, without a wider new era of locomotion was about to set in. A rail- 
vision, we cannot interpret. Such a paradox indeod way connecting Liverpool with Manchester had 
confronts us at the present time, when we try to beon opened : its success was proved, and schemes 
harmonise the wave aspect and the particle aspect were projected that would soon utilise labour on a 
of the photon, of the electron, and indeed of matter large scale for a host of tunnels and cuttings and 
itself. These things are still a mystery—a riddle embankments, and so relieve the scourge of un- 
which seme day we may learn to read. Meanwhile employment which—as we also know—follows the 
we do well to remember that any attempt to por- scourge of war. The engineering pioneers were 
tray the structure of the atom in the language of sagacious men who put their faith in experience ; 
ordinary experience is to give undue significance to they knew little of theory and cared less. Instinct 
symbols and analogies that are more or less invalid, and personality carried them through difficulties 
Qualifying phrases like 1 so to speak or ‘ as it of a kind that science might have helped them to 
were cannot Lo escaped. They are confessions solve or to avoid. They had the sense to profit by 
that the image is inevitably a distortion of the their own mistakes. 

reality it is intended to suggest. It i 8 significant that in 1832, when the British 

* Association called for a report on the present state . 

Advancement ow Science by the British of our knowledge of hydraulioe „ a branch of en- 

ssociation gineering, the terns of reference included this 

Let us now glance back to the early days of the curious phrase : “ Stating whether it appears from 
Association, and trace a little—a very little—of the writings of Dutch, Italian, and other authors 
what it has done for the advancement of science, that any general principles are established on this 
both pure and applied. The two inevitably march subject 

together. Between discovery and invention there The report was written by George Rennie, a son " 
is, in offect if not always in form, a close partner- of the greater Rennie who left us a monument of ; 
ship with a constant interchange of advantage, his genius—I wish I could say an imperishable 
No discovery, however abstract, is safe from being monument—in Waterloo Bridge. Alter giving -a 
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«good summary of the work of foreign theorists the 
reporter remarks: 

“It only remains for us to notice the scanty con¬ 
tributions of our own countrymen. While France 
and Germany were rapidly advancing upon the 
traces of Italy, England remained an inactive spec¬ 
tator of their progress.” 

It is clear that there was much need for the 
scientific leaven which the new Association could, 
and did, provide. 

Another of the early concerns of the Association 
was with the performance of steam-engines. At 
the date of our foundation, more than fifty years 
had passed since the inventions of Watt provided 
an engine fit to serve as a general means of pro¬ 
ducing power. Its earliest application, and still 
at that date its most common one, was in the pump¬ 
ing of mines. Engineers took a professional and 
even sporting interest in what they called its ‘ duty ’, 
meaning the amount of water pumped thiough a 
given height for each bushel of coal consumed. 
Nevertheless it is a remarkable fact that neither 
they nor the physicists of that period had any 
notion that the process involved a conversion of 
heat into mechanical work. 

It is difficult for us now to imagine a world of 
physics and engineering where the idea had not yet 
dawned that there was such a thing os energy, 
capable of Protean transformations, but in all 
of them conserving its total amount. Enlighten¬ 
ment was soon to come, and our meeting-rooms 
furnished the scene. In 1843 Joule brought before 
one of the sections his first determination of the 
mechanical equivalent of heat. He spoke with the 
modesty natural—in those days—to a man of 
twenty-four. His paper was received in chilly 
silence. Two years later, after further experi¬ 
ments, he reappeared ; but again no notice was 
taken of the heresies of a youthful amateur. 
Nothing daunted, he prepared a fuller case for the 
Oxford meeting of 1847, perhaps remembering that 
Oxford is the home of lost causes. In a narrative 
written many years later, Joule has told how the 
ohairman suggested that, as the business of the 
Section pressed, he should not read the paper, but 
merely give a brief account of his experiments : 

“ This [he says] I endeavoured to do, and dis¬ 
cussion not being invited, the communication would 
have passed without comment if a young man had 
not risen in the Section and by his intelligent 
observations created a lively interest in the new 
theory. The young man was William Thomson.” 

But Thomson, though deeply interested, was 
not at first convinced. Nearly four years more 
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were to pass before he satisfied himself that the 
doctrines of Joule did not clash with the teachings 
of Carnot, of which he was then an enthusiastic 
proselyte. At length he became a convert; he 
saw, as we should now say, that the First Law of 
Thermodynamics was in fact consistent with the 
Second. Then indeed he accepted the principles 
of Joule in their entirety and was eager in their 
support. Quickly he proceeded to apply them to 
every part of the physical domain. Along with 
Clausius and Rankine, he formulated the principles 
which govern the whole art of producing power by 
the agency of heat. The steam turbine of Parsons, 
the gas-engines of Otto and Dugald Clerk, the oil¬ 
engines of Daimler and Diesel, with all their social 
consequences in making swift travel easy by road 
and possible by air, are among the practical results. 
On the same thermodynamic foundation was built 
the converse art of mechanically producing cold, 
which we employ in ever-increasing measure for 
the import and storage of our food. Joint experi¬ 
ments undertaken by Joule and Thomson led to a 
further discovery, which later enabled the process 
of refrigeration to be carried very near to the limit 
of coldness which Thomson himself established 
as the absolute zero. In the hands of Linde and 
Claude the Joule-Thomson effect as a means of 
producing extreme cold has created new industries 
through the liquefaction of air and the separation 
of its constituents by methods of fractional distilla¬ 
tion. However cold, however near the absolute 
zero, was the Association’s first reception of Joule, 
we may claim that in effecting a conjunction be¬ 
tween him and Thomson it mode amends. Their 
meeting in 1847 ushered in a new era both of 
scientific theory and of engineering practice. 

Of the Association’s many other services there is 
little time to speak. When the telegraph developed 
in the middle of last century and spread itself 
across the Atlantic, largely under the guidance of 
that same William Thomson (whom later we knew 
as Lord Kelvin), there were no accepted units in 
which electrical quantities could be measured and 
specified. The scientific world was as badly off 
then for a standard of electricity as the commercial 
world is now for a standard of value. The need of 
electrical standards was urgently felt, by none 
more than Thomson himself. He stirred the Asso¬ 
ciation to act: a strong committee was set up, 
and in time its work served as a basis of inter- , 
national Agreement. There is no danger that any 
country will wish to ‘ go off ’ the standards thus 
established. To settle them was an incalculable 
boon to science no less than to technics. It paved 
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the way for the revolution of the eighteen-eighties, 
when electricity passed, almost suddenly, from 
being no more than the servant of the telegraph to 
be master of a great domain. It was then that the 
electric light and the electric transmission of power 
gave it a vastly extended application, and the 
fundamental discoveries of Faraday, the centenary 
of which we lately celebrated, came into the king¬ 
dom for which they had waited nearly fifty years. 

Another notable achievement of the Association 
was to promote the establishment of a National 
Physical Laboratory. Informal talks at our meet¬ 
ings in the ’nineties led to the appointment of a 
committee which moved the Government of the 
day to take action. The Laboratory was consti¬ 
tuted, and Sir Richard Glazebrook was appointed 
its first head. What it has become in his hands 
and the* hands of his successor, Sir Joseph Petavel, 
does not need to bo told. From small begin¬ 
nings it has grown to be an influential factor in the 
world’s scientific progress, and a legitimate subject 
of national pride. 

Another by-product of quite u different sort is 
the memorial to Charles Darwin which we hold as 
trustee of the nation and of all nations. At our 
meeting in 1927 the president, Sir Arthur Keith, 
spoke in his address of the house where Darwin 
lived and worked, pointing out how admirably it 
would serve as a monument of the great naturalist. 
No sooner was the suggestion published than a 
donor came forward, whose devotion to the memory 
of Darwin expressed itself in a noble gift. Sir 
Buckston Browne not only bought and endowed 
Down House, but also arranged with pious care 
that the house and its grounds should exhibit, so 
far as was possible, the exact environment of 
Darwins life. The pilgrims who now visit this 
shrine in their thousands see Darwin’s study as it 
was when the master thought and wrote, and can 
reconstruct the habit of his days. There could not 
be a more appropriate memorial. Its custody by 
the Association involves obligations which are by 
no means small, and we may claim that they are 
worthily fulfilled. 

One may safely say that there is no department 
of scientific endeavour our meetings have not aided, 
no important step in the procession of discovery 
they have not chronicled. It was at our meeting 
of 1856 that Bessemer first, announced his process 
of making a new material—what we now call mild 
steei—by Wowing air through melted pig iron. 
Produced in that way, or by the later method of 
the regenerative furnace and the open hearth, it 
soon revolutionised the construction of railways, 


bridges, boilers, ships, and machinery of all sorts,* 
and it now supplies the arohitect with skeletons 
which he clothes with brick and stone and con¬ 
crete. It was at the Oxford meeting of 1894 that 
Lodge demonstrated a primitive form of wireless 
telegraph based on the experiments of Hertz, a pre¬ 
cursor of the devices that were brought into use a 
little later through the practical skill and inde¬ 
fatigable enterprise of Marconi. 

At the same meeting there was an epoch-making 
announcement by the late Lord Rayleigh. His 
patient weighings of the residual gas which was 
found after depriving air of all its oxygon led him 
to the discovery of argon. That was a surprise 
of the fust magnitude ; it was the herald, one may 
say, of the new physics. Next year his colleague, 
Ramsay, presented other members of the family of 
inert gases. It is curious to recall the indifference 
and scepticism with which these really great dis¬ 
coveries were received. Some of the chemists of 
that day seem to have had no use for inert gases. 
But the stones which the builders were at first 
disposed to refuse are become head stones of the 
corner. In the architecture of the elements they 
fill places that are distinctive and all-important; 
they mark the systematic sequences of the periodic 
law. In a metaphor appropriate to atomic physics 
we may describe them as coy ladies with a par¬ 
ticular symmetry in their crinoline of electrons, 
unresponsive to advances which other atoms are 
ready to make or to receive. Inert though they be, 
they have found industrial uses. Helium fills air¬ 
ships ; argon fills incandescent lamps ; and neon, 
so modest a constituent of the atmosphere that 
you might think it born to blush unseen, has lately 
taken to blusiting deliberately and even ostenta¬ 
tiously in the shop-signs of every city street. In 
the field of pure science it was neon, outside the 
radioactive elements, that first introduced us to 
isotopes ; and helium has a greater glory as the 
key to radioactive transformations and historian of 
the rocks. Disciples of evolution should be grate¬ 
ful to helium for delivering them from the cramping 
limits of geological time which an earlier physics 
had mistakenly imposed. 

My own recollection covers many surprises that 
are become commonplaces to-day: the dynamo, 
the electric motor, the transformer, the rectifier, 
the storage battery, the incandescent lamp, the 
phonograph, the telephone, the internal combus- 
tion engine, aircraft, the steam turbine, the special 
steels and alloys which metallurgists invent for 
every particular need, wirelefts telegraphy, the 
thermionic valve as receiver, as amplifier, as 
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generator of electrio waves. To that last we owe the 
miracle of broadcasting. Who, a generation ago, 
would have imagined that a few yards of stretched 
wire outside the window and a magic box upon the 
sill could conjure from adjacent space the strains 
of Beethoven or Bach, the exhortations of many 
platforms, the pessimism natural to those who fore¬ 
cast the weather, and the optimism of orators who 
have newly dined ? 

“ Sounds and sweet airs, that give delight and hurt 
not. 

Sometimes a thousand twangling instruments . .. 

And sometime voices . . . that, when I waked, 

I cried to dream again.” 

I know no product of engineering more efficient 
than that magic box. It needs no attention ; it is 
always ready for service ; and when you tire of it 
you have only to switoh it off. A blessing on it 
for that! Heard melodies may be sweet, but those 
unheard are often sweeter. Bo you ever reflect, 
when you pick and choose among the multitude of 
airs and voices, or shut out all from your solitude 
of thought, that they are still there, physically 
present, individual, distinct, crowding yet not in¬ 
terfering, besetting you though you do not perceive 
them, silent until you determine that one or an¬ 
other shall catch your ear ? Go where you will, to 
the ocean or the wilderness or the pole, you cannot 
escape that vast company of attendants ; they 
come to you, unheard, unseen, from every quarter 
of the globe with a swiftness no other messengers 
approach. Is any fairy tale so strange as that 
reality ? In all the wizardry of science surely 
there is nothing more wonderful than this. 

Discoveby and the Future of Mankind 

Among the inventions which have revolutionised 
the habits of modern man some were developed by 
steps that were mainly empirical. Others, especi¬ 
ally those that are most recent, have had a very 
different history : scienoe has been their incubator 
and their forcing-house. In the advance of any 
invention there is bound to be an element of trial 
and error, but when the scientific method is con¬ 
sistently applied the proportion of error is small 
and progress is swift. We see this exemplified in 
the development of mechanical flight, where one 
difficulty after another has been vanquished by 
aid of well-directed theory and well-related ex¬ 
periment. Or consider that immensely important 
modern art, the art of communication by telegraph 
and telephone, by wire and * wireless There the 
efforts of scientific engineers were dominant at 
every stage, and it was through their guidance that, 


the art quickly achieved its world-wide triumphs. 
It is true that in the story of long-distance radio* 
telegraphy there was a striking episode where the 
courage of the practical inventor forestalled the 
discovery of a recondite scientific fact. It happens* 
that the wireless waves from a radio-station, in¬ 
stead of shooting out straight into space as such 
rays might be expected to do, become bent in the 
upper regions of the atmosphere, taking a surpris¬ 
ing and convenient curvature which enables them 
to travel round the surface of the globe. An un¬ 
looked for kindness on the part of Nature has pro¬ 
vided what we now oall the Heaviside layer by 
which she works this happy trick. The strange 
fact that the rays could somehow bend was re¬ 
cognised and applied by Marconi before anybody 
had a rational explanation to suggest. Speaking 
broadly, however, it was scientific nursing of the 
infant art, and scientific culture throughout its 
period of growth, that brought it to the splendid 
manhood which now blesses mankind. 

I think we may regard the whole art of electrioal 
communication as an unqualified blessing, which 
even the folly of nations cannot pervert: in that 
regard it differs conspicuously from some other in¬ 
ventions. Before it came into use the sections of 
civilised man were far more separate than they will 
ever be again. There could be scant sympathy or 
understanding, little chance of effective co-opera¬ 
tion among communities scattered over the earth. 
A calamity might fall on one and be already old 
before others knew of it to offer help. Now we 
have all the world made practically instant in its 
interchange of thought. Through this physical 
linkage, which annihilates both space and time, 
there is opened a possibility of quiek discussion, 
common resolution, simultaneous action. Can you 
imagine any practical gift of science more indis¬ 
pensable as a step towards establishing the sense 
of international brotherhood which we now con¬ 
sciously lack and wistfully desire ? Should that 
aspiration ever become more than a dream we shall 
indeed have cause to bless the creators of electrical 
communication, to praise them and magnify them 
for ever. 

In the present-day thinkers’ attitude towards 
what is called mechanical progress we are conscious 
of a changed spirit. Admiration is tempered by 
criticism ; complacency has given way to doubt; 
doubt is passing into alarm. There is a sense of 
perplexity and frustration, as in one who has gone 
a long way and finds he has taken the wrong turn¬ 
ing. To go baok is impossible : how shall he pro¬ 
ceed ? Where will he find himself if he follows this 
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path or that ? An old exponent of applied me* 
chanics may be forgiven if he expresses something 
of the disillusion with which, now standing aside, 
he watches the sweeping pageant of discovery and 
invention in which he used to take unbounded 
delight. It is impossible not to ask, Whither does 
this tremendous procession tend ? What, after 
all, is its goal ? What its probable influence upon 
the future of the human race ? 

The pageant itself is a modern affair. A century 
ago it had barely taken form and had acquired none 
of the momentum which rather awes us to-day. 
The Industrial Revolution, as everybody knows, 
was of British origin ; for a time onr island re¬ 
mained the factory of the world. But soon, as was 
inevitable, the change of habit spread, and now 
every country, even China, is become more or less 
mechanised. The cornucopia of the engineer has 
been shaken over all the earth, scattering every¬ 
where an endowment of previously unpossessed and 
unimagined capacities and powers. Beyond ques¬ 
tion many of these gifts are benefits to man, making 
life fuller, wider, healthier, richer in comforts and 
interests and in such happiness us material things 
can promote. But we are acutely aware that the 
engineer's gifts have been and may be grievously 
abused. In some there is potential tragedy as well 
as present burden. Man was ethically unprepared 
for so great a bounty. In the slow evolution of 
morals he is still unfit for the tremendous responsi¬ 
bility it entails. The command of Nature has been 
put into his hands before he knows how to command 
himself. 

1 need not dwell on consequent dangers which 
now press themselves insistently on our attention. 
We are learning that in the affairs of nations, as of 
individuals, there must, for the sake of amity, be 
some sacrifice of freedom. Accepted predilections 
as to national sovereignty have to be abandoned if 
the world is to keep the peace and allow civilisation 
to survive. Geologists tell us that in the story of 
evolution they can trace the records of extinct 
species which perished through the very amplitude 
and efficiency of their personal apparatus for attack 
and defence. This carries a lesson for considera¬ 
tion at Geneva. But there is another aspect of the 
mechanisation of life which is perhaps less familiar, 
on which I venture, in conclusion, a very few words. 

More and more does mechanical production take 
the place of human effort, not only in manufactures 
but also in all our tasks, even the primitive task of 
tilling the ground. So man finds this, that while 
he is enriched with a multitude of possessions and 
possibilities beyond his dreams, he is in great 


measure deprived of one inestimable blessing, the' 
necessity of toil. We invent the machinery of 
mass-production, and for the sake of cheapening 
the unit we develop output on a gigantic scale. 
Almost automatically the machine delivers a stream 
of articles in the creation of which the workman has 
had little part. He has lost the joy of craftsman¬ 
ship, the old satisfaction in something accomplished 
through the conscientious exercise of care and skill, 
In many cases unemployment is thrust upon him, 
an unemployment that is more saddening than any 
drudgery. And the world finds itself glutted with 
competitive commodities, produced in a quantity 
too great to be absorbed, though every nation 
strives to secure at least a home market by erecting 
tariff walls. 

Let me quote in this connexion two passages from 
a single issue of the Times (June 25, 1932). In 
different ways they illustrate the tyranny of the 
machine. One is this : 

“ The new Ford works built upon a corner of 
Essex . . . will soon be able to produce motor-cars 
at the rate of two a minute.” 

The other comes from Moscow. It also relates to 
the mass-production of motor-ears, and indicates 
how Russia is reaching out towards a similar 
perfection under the austere stimulus of the Five 
Years’ Plan : 

“The Commissar lays down dates for the de¬ 
livery of specified quantities by each factory and 
invests twenty-one special directors with extra¬ 
ordinary powers to increase production, threatening 
each director with personal punishment if deliveries 
are belated.” 

We must admit that there is a sinister side even 
to the peaceful activities of those who, in good faith 
and with the best intentions, make it their business 
to adapt the resources of Nature to the use and 
convenience of man. 

Where shall we look for a remedy ? I cannot 
tell. Some may envisage a distant Utopia in which 
there will be perfect adjustment of labour and the 
fruits of labour, a fair spreading of employment 
and of wages and of all the commodities that 
machines produce. Even so, the question will re¬ 
main, How is man to spend the leisure he has won 
by handing over nearly all his burden to an un¬ 
tiring mechanical slave ! Dare he hope for suoh 
spiritual betterment as will qualify him to use it 
well ? God grant he may strive for that and attain it. 

It is only by seeking he will find. I cannot think 
that man is destined to atrophy and cease through 
cultivating what, after all, is one of his most God-like 
faculties, the creative ingenuity of the engineer. 
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Summaries of Addresses of Presidents of Sections* 


Peysics in the Search for Minerals 

ROF. A. 0. RANKINE, in hia presidential 
address to Section A (Mathematical and 
Physical Sciences), entitled “ Some Aspects of 
Applied Geophysics ”, reviews the development of 
geophysical prospecting, a practical application of 
physics which, although originating abroad, has 
during reoent years attracted some attention in 
Great Britain. The subject is a border-line one 
between physics and geology, and the complications 
usually displayed by the underground structures 
sought demand the combined efforts of physicists 
and geologists, if reliable results are to be obtained, 

It is necessary to distinguish between methods 
based on definite physical principles and those 
commonly called ‘ divining \ Without necessarily 
condemning the latter, they must be excluded from 
discussion, since the modus operandi is unknown. 
A geophysical method, properly so-called, must 
have as its basis the differentiation of some recog¬ 
nised physical property as between rocks, such 
as density, elasticity, magnetic susceptibility, or 
electrical conductivity. It involves measuring on 
or near the earth’s surface, by means of suitable 
apparatus, the physical effects associated, either 
naturally or through artificial stimulation, with 
Such variations of physical properties. 

In dealing first with the gravitational method, a 
special tribute is due to the work of Baron von 
Eotvos, the pioneer of geophysical prospecting. 
The Edtvos torsion balance, designed in the first 
instance for purely geodetic work, is an instrument 
of amazing performance. While rendering it robust 
enough for field work, Eotvos managed to preserve 
a sensitivity sufficient to allow measurement of 
gravitational non-uniformities so small as those 
arising from the rotation of the earth on its axis. 
The use of such an effective device in investigating 
density differences of underground formations seems 
how to be obvious, but it was not until comparati vely 
recently that Eotvos, under the persuasion of the 
geologist, Prof, de Bockh, agreed, somewhat re¬ 
luctantly, to turn his attention to problems of 
economic importance. As a result, the gravitational 
method of prospecting has since been used very 
widely. Its principal achievements have been the 
looation and delineation of salt domes with which 
oil is associated. 

* The seismic method, although not yet based on 

* The collected presidential addressee delivered at York are published 
under the tUto “ The Advancement of Solence, 1982 *\ pile© 8«. W. 


so sure a foundation as the gravitational method, 
has been practised widely on account of its greater 
celerity, and under conditions which exclude 
effective use of the torsion balance. As regards the 
magnetic method, with the portable magnetometers 
at present available, the method is practically 
limited to the detection of rocks rich in ferro¬ 
magnetic material. If the sensitivity of magneto¬ 
meters could be improved to a degree comparable 
with that of the Eotvos balance, the scope would 
be greatly extended ; work, therefore, on these 
lines seems to be desirable. 

After a short reference to electrical methods, 
Prof. Rankine concludes with an appeal for the 
continuation and extension in Groat Britain of 
research work in the various branches of this 
comparatively new and difficult subject. 

Stereochemistry of Living Matter 

In his presidential address to Section B (Chem¬ 
istry) Dr. W. H. Mills considers “ Some Aspects 
of Stereochemistry ”. Referring to the electron 
theory of valency, he explained how, by assigning a 
stereochemical interpretation to the valency octet, 
a rule can be obtained which gives an approximate 
indication of the relative directions of the valencies 
in compounds to which the octet theory applies. 
He showed that the *tetrahedral octet ’ provides 
a simple interpretation of the Walden inversion 
in certain classes of reactions, and that it enables 
an explanation to be given of the readiness with 
which frarcs-elimination is effected. He showed 
also that in the Beckmann transformation, trans - 
migration of the groups is inherently more prob¬ 
able than ^-migration. 

Dr. Mills devotes the latter part of his address 
to the problem of the optical activity of living 
matter. He points out the bearing on this ques¬ 
tion of the stereospecificity of reactions between 
molecularly dissymmetric compounds : an optic¬ 
ally active substance reacts with unequal velocities 
with the d- and Lforms of a dissymmetric compound. 
Since vegetable organisms can convert their in¬ 
organic food-sfcuffs into optically active compounds, 
the reactions involved in vital processes must be 
highly stereospecific. In living matter we find 
every dissymmetric component present in one con¬ 
figuration only, and these configurations are so 
correlated that each component encounters that 
antimer only of its co-reactants with which it inter¬ 
acts the more rapidly. It is evident that living 
matter thus constituted must be more efficient than 
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a hypothetical tissue in which every dissymmetric 
component is present in its racemic form. 

If we imagine a form of living matter composed 
of inactive materials, it would consist—by reason 
of the stereospecificity of vital reactions—of two 
more or less independent systems working side by 
side. One of these systems—‘the d-system ’— 
would include those forms of dissymmetric vital 
products found in Nature, such as d-glucose and 
/•leucine. Working alongside this there would be 
the enantiomorphous /-system. In the growth of 
vegetable tissue composed of such inactive living 
matter the d system would be producing the com¬ 
ponents of the new tissue of the configurations 
found in Nature, and the /-system would bo pro¬ 
ducing their enaniiomorphs at an equal rate, and 
the new tissue would be optically inactive. In a 
tissue in which one of these systems is in excess, their 
rates of increase will be unequal. The relative pro¬ 
portions of the components of the two systems in 
the new tissue will be determined by the compli¬ 
cated laws which connect their rates of production 
with the concentrations of their generators in the 
old tissue. 

The components of the new tissue will bo built 
up from the food-materials by chains of synthetical 
reactions, and the rates of formation of the end- 
products will be controlled by the velocity of the 
slowest links in the chains. If we imagine a case 
in which tiic slowest link is a himolecular reaction 
proceeding at a rate proportional to the concen¬ 
trations of the two reactants, and suppose that the 
old tissue contained twice as much of the d - as of 
the /-system, there would be four times as much of 
thed- as of the /-product in the new growth. We 
cannot suppose that the relations are so simple as 
this, but so long as the velocities of the bi- and 
polymolecular reactions concerned in growth in¬ 
crease with concentration more rapidly than ac¬ 
cording to the first power (and it seems likely that 
they will), any excess of one system over the other 
in the old tissue will become greater in the new 
growth. An optically inactive growing tissue will 
then be, in respect of its optical inactivity, in un¬ 
stable equilibrium. If there is the slightest depart¬ 
ure in either direction from exact equality of the 
rf- and /-components of the tissue, this inequality 
will increase with growth continuously according 
to a compound interest law, until eventually the 
system originally in defect will be completely 
swamped by the enantiomorphous system. 

Given a slight initial bias, on association of com¬ 
plex organic substances which has the property of 
increasing itself indefinitely at the expense of in¬ 


organic substances must necessarily become optic* 
ally active. If the initial quantity of the association 
be sufficiently small, the existence of the bias can 
be accounted for by the laws of probability. 

Human Industries and the Ice Age 

In the first part of his presidential address to 
Section C (Geology), entitled “ The Contacts of 
Geology : The Ice Age and Early Man in Britain ”, 
Prof. P. G. H. Boswell disousses the training of 
geologists, and comments on the handicap under 
which present-day students of geology commence 
their university careers. 

The second and longer part of the address deals 
with the ice age and early man in Britain. A re¬ 
view of the evidence of successive glaciations and 
of the intervening episodes makes it clear that a 
provisional correlation with early human industries 
can now be attempted satisfactorily. The sequence 
of these industries, as also of the deposits with 
which they are associated, is most complete in 
East Anglia, and the deposits of this area may 
therefore be appropriately selected as the standard 
for Britain. This standard succession may be sum¬ 
marised thus: Pre-Chellian and possibly Early 
Chellian industries, followed by the First Glacia¬ 
tion (Scandinavian Drift, Norwich Brickearth, 
etc.) ; First Interglacial interval, lengthy but cold, 
with extensive valley erosion, human industries 
doubtful; Second Glaciation (Great Chalky Boul¬ 
der Clay) ; Second Interglacial interval, warm, 
lake-like deposits of Hoxne, Ipswich, etc., valley 
aggradation and terrace formation, re-arrival of 
Corbicvla fluminalis, human industries ranging 
from Acheulian and Clactonian to Early Mous- 
terian (Levalloisian); Third Glaciation (Upper 
Chalky Drift, Trail and Coombe Rock); Third 
Interglacial interval, uplift and valley erosion, 
Middle to Late Mousterian, and Early to Middle 
Aurignacian; Fourth Glaciation (Hunstanton 
Brown Boulder clay), probably Magdalenian, 

This succession may be followed through Lin- 
colnsliire to Yorkshire and Durham, where the four 
glacial episodes are indicated by the Basement Till 
of the coast, the Lower Purple Boulder Clay, 
the Upper Purple Boulder Clay, and the coastal 
Hessle Boulder Clay. The Kelsey gravels, contain* 
ing Corbicvla ftuminalis, appear to lie between 
the Lower and Upper Purple Boulder Clays. The 
upper part of the succession is traoeable also into 
Northumberland. As a result of the work of the 
Geological Survey and of Raistriok and other in* 
vestigators, the glacial deposits of the Lake District 
and the southern Scottish ice advance can be 
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linked up with those of the country east of the 
Pennines. The advance of the Lake District and 
Scottish ice into the Irish Sea region and Cheshire 
plain enables correlation to be made with the 
Aurignacian deposits sealed in the caves of North 
Wales, and also with the sequence of events, de¬ 
scribed by Wills, which accompanied the diversion 
of the Severn drainage by way of the Ironbridge 
Gorge. Thus is established a link with the ter¬ 
races of the lower Severn and its tributaries. The 
work of Dr. Mabel Tomlinson shows the connexion, 
via the Moreton Gap, between the deposits of the 
Avon-Stour system and those of the upper Thames, 
investigated by Sandford. Correlation can also 
be effected, though not without difficulty, between 
the physical and climatic episodes and human 
industries of the upper Thames and of the lower 
Thames, concerning which Dewey and Dines have 
provided useful data. 

In general, the relationships of the various 
human industries to successive glaciations in 
Britain, as interpreted by reference to a standard 
succession, show much more agreement than might 
have been expected. 

The Basic Nature of Systematics 

The Right Hon. Lord Rothschild has devoted 
the greater part of his life to the study of 
species, and, realising that “ knowledge begins with 
the observation of phenomena, not with experi¬ 
ment ”, he uses many of these observations and 
those of other systematists to emphasise the import¬ 
ance of systematics, in his presidential address to 
Section D (Zoology), entitled “The Pioneer Work 
of the Systematist 

The animal world, which appears almost infinite 
in the number of different forms, presents a picture 
of life confusing in its endless variety. Yet there 
is orderliness underlying this seeming confusion, 
and it is the task of the systematist to discover it 
and sort out the multitude of organisms accordingly. 
At the time of Linnaeus this was comparatively easy 
(his “ Systema Naturae ” contains fewer than 4300 
speoies); but to-day the task is much more difficult, 
for not only are many more species already known 
and being discovered, but a much deeper knowledge 
of morphology and bionomics is also required. 
Besides this, the systematists* views have pro¬ 
foundly changed. At the time of Linnaeus, marked 
individual differences were diagnostic of a species, 
and a species was considered constant. To-day, 
however, a great range of variability in organisms 
is known to exist. So profound is this phenomenon 
that the present-day systematist does not look upon 


similarity as necessarily meaning relationship, 
neither does dissimilarity necessarily mean specific 
distinctness. Variability is an essential character 
of everything alive ; instead of species being con¬ 
stant, they are flexible. For example, the number 
of specimens of the commonest British mouse-flea 
(Ctwiophthalmua agyrtea) required in order to have 
one pair exactly alike would be several million 
billions, certainly in excess of the whole flea popu¬ 
lation of Great Britain. This is tantamount to 
stating that no two fleas are alike. 

The systematist is a direct necessity to defensive 
and applied biology. Applied biology can only be 
a science if based on sound systematics. This is 
evinced in all branches of botany and zoology, 
especially in their applied aspects, such as ento¬ 
mology and parasitology. The help which the 
systematist can extend to biology, however, is for 
him only a side-issue; he is a student of pure science, 
the driving force in his study of systematics being the 
irresistible attraction which the subject has for him. 

Description, identification, and classification of 
new species are not the ultimate aim of the system - 
atist ; they are merely preliminary. A natural 
classification is based on blood-relationship, and thus 
an inquiry into evolution is entailed. Hence sys¬ 
tematica involve not only the static study of form 
but also the dynamic study of development and 
evolution. A species, in other words, must be read 
critically and in its entirety—its ontogeny and 
phylogeny as well as its structure. 

The Rtudy of certain diagnostic features has re¬ 
sulted in the dividing up of species into geographical 
races or subspecies. This involves a tremendous 
amount of new considerations. For example, the 
individual characters of the ancestral specimen do 
not influence the formation of a new race ; only 
that which is inheritable and non-pathological is 
of importance. Then, where two geographical races 
meet, there may be a strict line of demarcation 
with no attendant complications, or, on the other 
hand, there may be interbreeding producing an 
impure population of subspecies, not strictly dis¬ 
tinguishable from, or identical with, either parent 
subspecies. This phenomenon is another which 
calls for further investigation. 

Other geographical races which the systematist 
considers identical, though possessing no morpho¬ 
logical differences, may have acquired physiological 
differences, which only experiment can detect. An¬ 
other possible distinction may be found amongst 
gregarious mammals which show inheritable like¬ 
nesses, probably impressed upon the herd by the 
dominant bull. 
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element, more markedly so after the horae had 
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Systematica are not concerned solely with species 
and their variations but also genera and the higher 
categories, grouped according to relationship, that 
is, descent. 

A brief survey, such ub this, of the study of 
systematic^ is sufficient to illustrate its complicated 
nature and the possible ramifications into other 
branches of pure and applied biology ; it demands 
the best scientific brains—those who not merely 
float but also dive. 

Would Reactions to Induktrial Revolution 

^ Various types of society, the world over, are 
trying to graft on to their ancient and tra¬ 
ditionalist schemes of life the new scheme of 
mass-production developed as a dangerous experi¬ 
ment fifcst in England about a hundred and fifty 
years ago. This reaction to the modern industrial 
revolution forms the substance of Prof. H. J. 
Fleure's presidential address to Section E (Geo¬ 
graphy) entitled “The Geographical Study of 
Society and World Problems”. In vastly in¬ 
creased numbers the peoples of the world, some 
more, some less touched by the idea of mass-pro¬ 
duction, are jostling one another as never before, 
and various types of society have become, willy- 
nilly, standing dangers to others. In nearly all 
cases, societies have been in the past nearly self- 
contained groups external commerce having been 
subordinate to internal exchange ; and many of 
the modern groups that gather round a unity of 
language are attracted to this idea of self-sufficiency, 
often from fear of economic or political subjection. 
But diversity of past experience leads them along 
diverse lines of development, for human societies 
are primarily associations between men and the 
eartli in particular areas ; and must be studied 
objectively as such, as well as in relation to what 
they receive from without. 

The groups of men who live by hunting, with 
collecting as an adjunct, were long ago the leaders 
of the world’s life, and the lords of regions that 
can be determined by finds of their implements as 
apparently including North and East Africa apd 
South-western Asia, with parts of Europe at times. 
They are now pressed into far corners in South¬ 
western Africa, Australia, and so on, or into the 
very unfavourable areas of the equatorial forests 
of the Old World. They have felt the pressure of 
agricultural peoples spreading from the Euphrates, 
the Fertile Crescent and Egypt, especially since 
cultivators and herdsmen have combined in social 
groups, with the latter as, usually, the ruling 


become the ally of the ruler. 

The spread of the idea of cultivation and herding 
into inter-tropical Africa met many hindrances 
from climate, physiography, difficulty of adapta¬ 
tion of crops, fly-belts, phosphorus- and salt- 
deficiencies, that together kept back social develop¬ 
ment. Agriculture remained dependent on the 
hoe as a woman’s implement, with the village poor 
and sometimes only temporary, and no develop¬ 
ment of cities ; with medicine men rather than a 
more or less learned priesthood; message sticks 
and the like in place of a written script; and 
other contrasts all telling against the African, who 
must be thought of as struggling with special 
environmental difficulties. But agriculture even 
in Eurasia long remained traditionalist, though 
cities, priesthoods, writing, media of exchange, and 
so on enlarged men's vision ; and, in conformity 
with tradition, this agricidture was usually on a 
communal basis. 

So long as society remained traditionalist, there 
was implicit in its life the notion of the land as a 
trust handed along the generations, and that idea 
has struggled towards larger expression among the 
peoples who still look to agriculture as their main 
activity. Among such peoples, notably the French, 
the notion of stability is thus very strong, and the 
huge increase of industrial populations, on an 
essentially unstable foundation, in England, Ger¬ 
many, the United States and Japan, is naturally 
very disturbing. France has taken up into her 
strong system a certain measure of industrialist 
activity. China and India find the corresponding 
effort far more dangerous to their traditionalist 
schemes. Africa is waking up to the new contacts 
and ideas. In fact, the problems of the modern 
world can be expressed in terms of the multifarious 
reactions of peoples of diverse experience to the 
industrial revolution and its schemes of mass- 
production, But, underlying the diversities of 
reaction, there is everywhere a growing germ of the 
idea of economic independence that somehow has 
to be assimilated by a world policy. 

Britain’s Access to Overseas Markets 

Prof. R. B, Forrester, in his presidential address 
to Section F (Economic Science and Statistics), 
directs attention to the increased anxiety over the 
position of the British export trade. The trade of 
the world has increased, but Britain’s share has 
diminished. The reasons advanced to explain the 
slowing down of overseas sales of recent years have 
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fallen into two main groups. First oome those 
which emphasise the natural course of world in¬ 
dustrial development, bringing with it the growth 
of local industries in many countries ; these new 
efforts, stimulated by the opportunities of the war 
years, have competed with the British staple 
exports such as textiles, iron and steel, engineering, 
and fuel output. Along with these difficulties, there 
has been the long series of casual misfortunes to which 
international trade has been subject in the years 
since 1920, such as restrictive customs tariff policies 
and the financial, exchange, and currency troubles. 

The second group suggests that there is some 
special retarding cause operating against British 
export sales which is not present in the case of 
other countries exporting to world markets. This, 
it is argued, is to be found in the rigidity of the 
British income and price structure, which has not 
proved so adjustable as that of her trade rivals to 
the falling price levels of international trade. 

It is, of course, possible to hold that all these 
causes are operating, and that Britain may be 
passing into a phase where the home market is of 
growing importance and overseas sales of diminish¬ 
ing extent. In the lace of these difficulties, it is of 
some interest to inquire what the evidence is re¬ 
garding Britain’s access to external markets. The 
evidence of the economic missions which have 
examined selected markets in which British trade 
is losing its position suggests that, while price has 
been the main factor in explaining the decline, the 
selling methods require close examination and 
revision; adequate, no doubt, at a time of British 
predominance, they seem in need of alteration and 
adjustment to meet new forms of competition. It 
is also doubtful if the structure of the overseas 
distributive organisation is adequate to carry the 
increased tasks which must be undertaken to push 
British trade, and certain suggestions are made to 
meet this difficulty. 

The position with regard to tariffs is considered 
only to see how far Britain is at any disadvantage 
compared with her trade competitors in gaining 
aeceBS to overseas markets. The central feature of 
her policy within recent times has been the un¬ 
conditional interpretation of the * most favoured 
nation ' olause ; this has in general guaranteed to 
her, entry of her goods exported at the lowest 
available rates of duty in the tariffs of other 
countries. It seems doubtful, however, how far 
this is now an adequate method of dealing with the 
World tariff situation, and to gain favourable access 
to external markets Britain may have to join tariff 
^groups and employ group treaties to secure her ' 
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position. One of her chief difficulties is that, like 
Germany, her exports are to so great an extent 
finished goods. 

Britain is working her way to a new equilibrium 
between home and external markets and to a new 
proportion in the relative importance of her over¬ 
seas markets ; she could certainly strengthen her 
position in overseas areas by improving her means 
of access in selling method and distributive or¬ 
ganisation, as well as in directing her policy 
towards the creation of low tariff groups. 

The ('all to the Engineer 

The engineer and scientific worker have shown 
the way to plenty. All the material necessities 
and comforts of life, with our known methods of 
manufacture and transportation, could be produced 
and distributed in sufficient quantity to make the 
inhabitants of the world ten times more wealthy 
than they arc on the average to-da} r . That is the 
claim made by Prof. Miles Walker in his presiden¬ 
tial address to Section G (Engineering), entitled 
“ The Call to the Engineer to Manage the World ”, 

Civilisation has been extending for centuries, and 
the application of steam power to manufacture has 
been in operation for one hundred years, yet by far 
the greater portion of the inhabitants of Europe 
and America are very poorly supplied with the 
things that make life full, free, and enjoyable. If 
we go outside the modern States to the teeming 
millions of China and India, we find that only a 
little has been done to improve the lot of the peasant, 
who still lives by bodily tod, and receives no share 
of that fullness of life which we know to be possible 
when the machine lightens our labour and educa¬ 
tion opens the mind. 

The great difference between what is possible 
and what has been achieved is in a great measure 
due to the incompetence of the rulers. The men 
who get into positions to control towns, provinces, 
and States the world over are very seldom men 
of real ability. They are talkers rather than doers. 
They have not undergone any test to show whether 
they can arrive at a logical conclusion from a given 
set of premises. Though there are brilliant excep¬ 
tions, as a class they have neither the education 
nor the mentality for their job. 

Contrasting the way in which things are managed 
in a great engineering undertaking with the way 
in which things are muddled in the world at large, 
we are led to believe that if the engineers (in which 
term, for brevity, may be included all scientific 
men) took a greater part in world management, 
♦they would make a greater success of it. In this 
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world crisis there is a call to the engineer to manage 
the world. 

One of the main things wrong with the world is 
that there is no proper plan to enable the people 
to make use of what science has made available. 
Men’s efforts are mainly directed at buying and 
selling at a profit instead of being directed to the 
making of things they want, and distributing them 
in the least expensive way. 

Two improvements that the application of 
scientific methods would effect would be the 
avoiding of trade slumps by the adjustment of prices 
and the avoiding of labour troubles by giving the 
arduous tasks to all the young men and women 
irrespective of rank. 

At times when trade is supposed to be good, 
things are sold at three or four times the price paid 
to the people who make them, and as a consequence 
the people who make them cannot buy them, so 
there is a slump in the market. This is the main 
reason why there is so much unemployment and 
want in the United States, where food,raw materials, 
capital equipment, and everything for the produc¬ 
tion of wealth is in abundance. If prices were 
adjusted so as to cover the exact cost of manu¬ 
facture and distribution, then the people concerned 
in the manufacture and distribution would receive 
enough money to buy them. They would make 
more and buy more, and wealth would increase. 
Hut the slightest illegitimate profit renders it im¬ 
possible for the people who make the things to buy 
all that they have made. The demand neces¬ 
sarily becomes smaller and smaller, and wealth 
decreases. 

Prof Walker suggests that the Government 
should found an experimental self-supporting 
colony under the auspices of engineers, scientific 
workers, and economists. The object in view 
would be to ascertain how far it is possible, with 
our present knowledge and the best methods of 
manufacture .md distribution, for a group of, say, 
a hundred thousand persons to maintain them¬ 
selves and to increase continually their wealth 
when freed from the restraints and social errors of 
modern civilisation. Such an experiment might 
do more to enlighten the world as to the possibility 
of modern logical methods than an experiment 
carried out on a continent thousands of miles across, 
where unforeseen difficulties might earily defeat 
the best intentions. If we ask what differences 
there would be in the old world and those of the 
new colony from which so much is to be hoped, Prof. 
Walker, in partial answer, would draw two pictures. 
One is that of a feeble man of sixty years work¬ 


ing all day in a sewer, because it is the only occupa* 
tion he can find to earn his daily bread. Far worse, 
to him, than the unpleasantness of the task is the 
rankling injustice that he should be compelled to 
do this job for no more reward than a living wage, 
while others with easier tasks get greater rewards. 
The other picture is that of a young man of twenty- 
three years, who has chosen the task of sewerman 
in the spirit of those who went to the trenches in 
1914, 4 Sir Sewerman aided by modern appli¬ 
ances, cheerfully puts in his three hours of un¬ 
pleasant work, and for the rest of the day disports 
himself and extends his education. 

So with all the work of mankind ; it can be done 
cheerfully when justice seasons its incidence. 

The Development of Archaeology 

The subject of Dr. D. Randall-Maclver’s preBi- 
dential address to Section H (Anthropology), is 
“ The Place of Archraology as a Science and some 
Practical Problems in its Development ”, It is a 
very happy and propitious moment for the dis¬ 
cussion of the place of archaeology as a science 
and the practical policy which we ought to pursue 
in view of its startling and wide development. 
We need to devise methods of organisation, to 
think out means of collaboration, and to subdivide 
the field of our activities so that they may all be 
related in a conscious scheme. 

Archeology is very closely related to anthropo¬ 
logy; but, whereas anthropology is the wider of 
the two, the interest of archaeology is solely in 
those works which can only be produced by mail 
when he has become more or less sapiens. Without 
anthropology, however, archaeology would be blind 
in one eye and very short-sighted in the other. 
What archaeology discovers is the bare fact; it 
can never divine the essence of the fact, which 
gives it all its meaning and interest. For the whole 
meaning and rationale of man’s life we are neces¬ 
sarily dependent on either anthropology or history. 

Documentary evidence is very limited in its 
range, and although occasionally it usefully supple¬ 
ments our anthropological knowledge, its principal 
and indispensable function is that of affording 
a time-scale, which cannot be provided from 
any other sources. For the immeasurably remote 
periods of prehistory, geology provides a rough 
time-scale, which, however, is steadily being im¬ 
proved. About 3500 b.c. this clumsy instrument 
can be replaced by a much finer one derived from 
inscriptions and documentary evidence. This is 
the period of protohistory. But archaeology does 
not end where history begins ; and all through the 
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classical periods of Greece and Rome, and all 
through the Middle Ages, history needs and receives 
the greatest assistance from archaeology. 

Turning to the organisation of archaeology, this 
may be treated under three heads : the collection 
and recording of the material; the housing, con¬ 
servation, and exhibition of it in museums ; and 
the comparative study of all such material and the 
digesting and disseminating of the results in books. 

As to the policy and necessities of the science in 
the collection of the material, there are one or two 
axioms which once were generally ignored. Of 
these the most important is that no person who is 
not qualified by special knowledge and study should 
ever be allowed to excavate at all, with the corol¬ 
lary that the excavator should be accredited by 
a properly constituted institution or committee. 
The looting of sites for the profit or amusement of 
a private individual will never be allowed again by 
any government. It ought to follow that digging 
for antiquities even by the owner of an estate 
should be forbidden. It is to be regretted that 
there is no scientific League of Nations, to which 
we might appeal for protection against powerful 
interests, whether individual or political. 

It is the duty of the explorer to study and record 
whatever he finds. It is not quite so invariably 
part of his creed that he should publish, and that 
quickly and fully. Nothing—no display of plans, 
photographs, etc., however elaborate—can take 
the place of publication. A further principle is 
that a portion of every site should be reserved for 
future study. The wisdom of one generation, even 
our own, is unable to foresee all possible problems. 

The archaeologist's activities in museum work 
are to a great extent governed by considerations of 
space. It is said that the public does not want 
museums ; but granted certain exceptions, this is 
the fault of the museums, in which the visitor is 
left to drown in an uncharted sea. 

In regard to the dissemination in books of the 
knowledge gained by excavation, the original scien¬ 
tific acoount is written for the professional and 
should give a precise account of every stage of the 
excavation ; but when the seed has been gathered 
and sown, it has to be watered. The semi-popular 
account may be undertaken by the original ex¬ 
plorer or others. Lastly comes the general synthetic 
works of the writers who manufacture our fine 
fabrics out of the raw material; for the most 
striking thing in the archaeology of recent years is 
its sudden co-ordination. The ancient world now 
appears as a connected whole; while time, thanks 
to the work of Sir Arthur Keith, Prof. Elliot Smith, 


and others, has shrunk no less than space. In this 
synthetic work, however, although the archaeo¬ 
logical imagination may find play, it must adhere 
to types of reason which may be regarded as con¬ 
ditionally valid. 

Theories in Psychology 

In the first part of her address to Section .1 (Psy¬ 
chology), entitled “ Current Constructive Theories 
in Psychology ”, Prof. Beatrice Edgell refers to 
the tercentenary of the birth of John Locke on 
Aug. 29, 1032. His “ Essay Concerning Human 
Understanding ” is primarily a theory of know¬ 
ledge, but is full of psychological interest and rich 
in illustrations which would now figure as child, 
animal, or comparative psychology. 

At the time at which Locke wroteTit was imposs¬ 
ible for a writer to draw the distinction between a 
logical analysis of knowledge and a genetic account 
of knowledge in the individual and the race. 
Locke’s 4 simple ’ idea stands sometimes for an 
ultimate constituent of knowledge, for a category 
of the understanding, and sometimes for primitive 
sensory experience; consequently his 4 plain his- 
torial method ’ is misleading. Side by side with 
his doctrine that knowledge is the perception of 
the agreement or disagreement of ideas, Locke 
left a theory of the chance connexion of ideas by 
their association in time, a linkage which repetition 
can so strengthen that it comes to be regarded as 
1 natural ’, that is, intrinsic. This theory was only 
put forward in the fourth edition of the essay, and 
was given as an explanation of error and prejudice. 
From it and from the doctrine of simple and com¬ 
plex ideas arose the association school of psychology, 
which culminated in James Mill’s “ Analysis of the 
Phenomena of the Human Mind ”, 1829. 

Implicit in the confusion of logical with psycho¬ 
logical analysis and in the disparity of the two 
unreconciled principles of knowledge, intrinsic rela¬ 
tion and temporal sequence or coincidence, lie the 
lines of cleavage which are clearly manifest in the 
diverse constructive theories put forward to-day. 
Behaviourism is association psychology in a physio¬ 
logical garb. Advance from simple reactions to 
complex conduct is ascribed to ‘ conditioning \ and 
conditioning turns on the sequence of stimuli. 
Psycho-analysis likewise relies on temporal associa¬ 
tion as a constructive principle, though the theory 
is grafted on to the root doctrine of the school, 
the unconscious with its emotions and instincts. 
The method, which gives this school its name, 
is not free from the confusion of psychological 
Vith logical analysis. Gestalt psychology strives to 
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break away from the atomism characteristic of the 
association tradition. It detects the baleful in¬ 
fluence of a doctrine of elements and compounds 
both in behaviourism and in the existential school 
of Titehener and his followers. In place of sen¬ 
sations as simple elements, the Gestalt psycho¬ 
logist recognises sensory patterns as simple wholes 
(Gestalt m). In place of association, it preaches 
* organisation \ The Neogenetic principles, put 
forward by Prof, Spearman as basic for any theory 
of psychology, assert, in agreement with Locke’s 
definition of knowledge, that all knowing is a 
knowing of relations. 

These divergences of theory are to be welcomed. 
Advance may be looked for not in the victory of 
one theory or method over all others, but in the 
discovery of the sphere appropriate for each. 
Every theory is recognising some aspect of truth. 
Adherence to a particular school ought not to blind 
a psychologist to an aspect of fact for which a rival 
theory offers a more adequate explanation. 

In the second part of the address this thesis 
is illustrated by data from some experiments on 
memory recall. 

Growth Processes in Trees 

Many recent studies of growth in trees have 
added considerably to our knowledge of the 
various activities closely connected with arboroal 
development, and such considerations formed the 
basis of Prof: J. H. Priestley’s presidential address 
to Section K (Botany) entitled “ The Growing 
Tree 

One important, recent discovery is that growth 
each season begins in the bud, whence it spreads 
downwards over the rest of the tree. These buds, 
of course, produce new shoots which grow in length, 
while the older branch systems thicken. Thus, 
growth in length and growth in thickness (radial 
growth) are intimately connected. Radial growth 
is dependent upon the activity of meristematic 
cambial cells, and this cambial activity only begins 
as the buds commence growth and then spreads 
downwards from the base of the budR. For this 
reason, when pruning, the stem should be cut just 
above a bud, for if a long piece of stem be left above 
a bud, since the cambium in it cannot resume 
activity, this stem withers to an unsightly projec¬ 
tion. 

The activities underlying growth and development 
are of importance in the comparison of the hard¬ 
wood and softwood trees. The hardwood are di¬ 
cotyledonous (Angiosperms), whereas the softwoods 
are chiefly coniferous (Gymnosperms). In soft¬ 


woods, with the ‘ Christmas tree ’ habit of branch¬ 
ing, radial growth begins below the buds and 
spreads downwards, but the lower and more shaded* 
the branch, the slower radial growth activity 
spreads down it. Therefore cambial activity in 
the main trunk around the bases of the lower 
branches begins before it does on the branch bases 
themselves. Thus the old wood of the branch be¬ 
comes gripped jn the new wood of the trunk without 
actually becoming joined to it. Only later, as 
cambial activity on the branch begins, do branch 
and main axis join in forming a common sheet of 
wood. Therefore, in a thin softwood plank, the 
wood of the branch may lie loose in the wood of 
the trunk and knots may even fall out. In the 
hardwood, branching is by no means so regular, 
and cambial activity at a branch base begins about 
the same time as that of the main axis on the same 
level. Thus a common layer of new wood is formed 
at the beginning of renewed growth activity, with 
the result that knots in a plank of hardwood are 
fixed firmly in the matrix of main-stem wood. 

Differences in the microscopic structure of soft¬ 
woods and hardwoods are closely connected with 
differences in cambial activity. The oambium 
cellR in the Roftwood are very long and thin with 
pointed ends. All new cells cut off from them are 
similar, very long cells, which expand, by absorbing 
water from the old wood, with great regularity, 
all cells in the same zone differentiating at the 
same time and in the same way. The result is 
the formation of a very regular woody tissue con¬ 
sisting only of narrow pointed traoheids. In the 
hardwoods, the cambium cells are much shorter 
and have relatively transverse end walls. The 
new tissues derived from this cambium have similar 
cross walls, and when these short cells expand with 
water, great strain is thrown upon these cross 
walls. A new ‘strip’ method of studying the 
development of these tissues .has shown that as 
these cells expand, the cross walls collapse in some 
of the young cells. These cells immediately ex¬ 
pand very widely; the walls then break down 
almost simultaneously in long files of cells in 
vertical continuity, and the result is the formation 
of vessels. This rapid expansion of cells in vertical 
files in the new tissues leads to a diversified 
structure in the wood finally farmed. As the 
vessel segments expand, they compress oells around 
them, which are still in a plastic stage, and later 
form pointed fibres longer than the cambium cells 
from which they were originally derived. The 
differences in hardwood and softwood anatomy 
can thus be traced very largely to the original 
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difference in length of the cambium initials from 
which these tissues are derived. 

These characteristic growth processes necessarily 
have a direct bearing upon such problems as the 
movement of water in the wood and the trans¬ 
location of food materials in the bast. Water iH 
attracted by osmotic forces into the growing regions 
around the cambium and the buds. The old 
wood acts as a water reservoir. But the water 
is withdrawn more quickly than it is replaced, 
especially as transpiration from the expanding 
foliage becomes vigorous. The result is a state of 
tension, first in the outermost part of the old 
wood, then in the first formed elements of the 
new ring of wood. This tension is usually re¬ 
garded to-day as sustained by liqxiid columns in 
the tracheal elements. But experiments are de¬ 
scribed in which liquid rushes up these tracheal 
elements when they are immersed and cut open, 
which suggests that many of the tracheal elements 
contain nothing but water vapour. In this way 
wood can be injected to great vertical distance 
in a very short time, if the liquids, like water, can 
pass the cross walls. This fact may not be with¬ 
out its practical application where trees have to 
be killed completely, as in clearing belts of country 
against the tsetse fly in tropical Africa. 

Present-Day Teaching of Elementary 
Science 

At the outset of his address to Section L (Educa¬ 
tional Science) Mr. W. M. Heller discusses the 
functions oi the Section. A generation ago it 
concerned itself with the place and character of 
school science, but of late years it has adapted 
itself to the study of the embryonic development 
of a science of education. He considers it more 
useful to record the convictions that remain from 
long contact with problems of teaching, inspection, 
and administration than to venture into the field 
of general educational philosophy. He sees great 
increase in the machinery of school science, but 
has grave doubts as to the design and efficiency 
of the machine. In elementary education we have 
not yet taken science seriously, and in future we 
must regard it as of the same fundamental im¬ 
portance as the three R’s. 

Curricula and methods are dominated still by 
men of unpractical upbringing and with little 
knowledge of or sympathy with the possibilities 
of scientific method and thought. Ignoring the 
change in the position of the mass-centre of human 
knowledge that has occurred during the past 
century, a blind faith persists in the grammarian 


tradition based upon a false and narrow conception 
of culture. 

Without neglect of mental and aesthetic develop¬ 
ment, education must, in the broad sense, be directly 
and indirectly vocational. We must cater for the 
boy and the girl leaving school at fourteen, at 
fifteen, and at sixteen years of age, and must 
endeavour to place them in a position to face with 
success the employment and tho problems that will 
confront them. No general school examination can 
direct usefully tho various types of training neces¬ 
sary. The yoke of examination appears to hang 
more heavily than ever upon the shoulders of the 
teachers, who patiently accept the burden as part 
of a preordained scheme of things. In the years 
that need greatest concentration upon those aspects 
of training that no ordinary examination attempts 
to test, the evil spirit of external examination has 
obtained a stranglehold upon the efforts of both 
teacher and pupil. The problem of external 
examination is not unsolvable, but it must bo 
faced with courage, and we must trust our teachers. 
Internal examination associated with sufficient and 
constructive inspection can provide every safe¬ 
guard that the public can demand. 

The term ‘heuristic method’ should be dis¬ 
carded, owing to the intemperate and destructive 
criticism that has centred around it; but tribute 
should be paid to the inspiration of Prof. H. E. 
Armstrong, who almost alone during the past fifty 
years has helped educationists to put purpose and 
method into their work. The term ‘ natural 
method * is adopted as less open to misinterpre¬ 
tation than ‘ heuristic method \ A broad course 
of general scienoe is essential; the artificial barriers 
between subjects set up for the convenience of 
external examinations must be broken down, the 
teacher must be free, if necessary, to touch half 
a dozen sciences in one and the same lesson. The 
lack of progress in general science is duo to the 
narrow specialisation of students in the university, 
and this is reflected in the schools by the absence 
of useful and vocational purpose. The training 
of the future science teacher needs radical change, 
and more deliberate purpose ; he should be able 
to teach efficiently any section of a general science 
course; he must be a far more handy-man in every 
sense of the word than the present university out¬ 
put provides. 

The historical and philosophical treatment of 
education does not produce practical and resourceful 
teachers, and theoretical training would be more 
effective if undertaken after some years of thought¬ 
ful experience. The art of teaohing must develop 
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along inductive lines; we must concentrate upon a 
product equipped to gain knowledge from experience 
and conscious that success in his art can be achieved 
only by his own investigation. 

Less advance has been made in domestic science 
than in other practical studies. Domestic duties 
call for more intelligence, knowledge, and initiative 
than do the vocations followed by boys. The 
academic courses that boys usually follow make 
little appeal to girls. There is need for better 
correlation between the teaching given in the 
laboratory and the kitchen, and we shall not got 
the best out of either of these aspects of domestic 
science until both are taught by one and the same 
l*erson. Neither the university nor the domestic 
training school are turning out the right type of 
teacher. 

The address of the previous occupant of the 
Section’s chair at York—Sir Michael Sadler--re¬ 
called tlie traditional ruts in which education moved, 
the concentration upon book-learning, the neglect 
of handwork, and our wastefulness of the more 
ordinary kinds of intellectual material, which were 
regarded by (Sir Michael as the besetting weakness 
of tiie time. He deplored the worship of examina¬ 
tions as destructive of teaching and learning alike ; 
but he did not foresee the extent to which machine- 
made examination would divert from its proper 
purpose the major part of our educational effort. 

Sheep Farming in (treat Britain 

Sheep farming is usually associated with ranch¬ 
ing systems in zones beyond the areas in which cul¬ 
tivation and dairying are economically possible. 
Yet Great Britain occupies about the eighth place 
in a list of the countries of the world arranged 
according to total number of sheep, and it is only 
surpassed by New r Zealand as regards density of 
sheep population. The great importance of this 
branch of British agriculture forms the basis of 
Prof. K. G. White's presidential address to Section 
M (Agriculture), entitled “Sheep Fanning, a Dis¬ 
tinctive Feature of British Farming Compared 
with other European countries, we have many 
times the number of sheep per unit area of agri¬ 
cultural land. 

This special importance of sheep is no new 
feature of British agriculture, and it has had pro¬ 
found effects on our national life as well as on our 
agricultural organisation. During the Middle Ages, 


continental manufacturers looked to Great Britain 
for their supply of wool, just as the Yorkshire 
manufacturer now goes to Australia. Until the 
latter half of the eighteenth century, wool pro¬ 
duction was much the most important function 
of the national sheep flock. Meat production be¬ 
came more important during the eighteenth cen¬ 
tury, when the demands of the increasing urban 
population and the introduction of roots and clover 
altered the whole basis of British agriculture. 
During the last thirty or forty years there have 
been great changes, largely resulting from the 
development of the fat lamb industry, but also 
in great measure due to the low prices of grain. 

These changes have resulted in great modifica¬ 
tion of the composition and distribution of our 
flocks. On light land in the south and east of 
England, ‘arable sheep' managed on a very 
intensive system play an important part in main¬ 
taining the fertility of the soil for corn growing. 
So much land has been laid down to grass, or is 
now cultivated on a different system, that the 
total sheep stock in these areas has been reduced 
by more than fifty per cent. Although there have 
been large increases in other districts, for example, 
North Wales and the east of Scotland, they by no 
means provide full compensation for the loss. To 
a very large extent, our sheep stock consists now 
of hill breeds and their crosses, which are kept 
on an extensive system involving little outlay on 
labour, feeding stuffs, or permanent equipment. 
Their substitution for arable farming has brought 
about a general decline in the life of the country¬ 
side. 

On the other hand, at the present time sheep 
provide the only possible way of utilising the large 
areas of hill land economically, and an outlet for the 
draft ewes and store lambs is essential. Moreover, 
grass sheep, managed in such a way as to meet 
present demands, fit in well with grass production, 
for which the climate makes the greater part of 
Great Britain best suited. 

Possible developments include a consideration of 
the practicability of securing a greater return per 
unit of the flock ; possible changes in management 
and functions ; and the highly controversial ques¬ 
tion of the need for maintaining our great number of 
different breeds. The diseases of sheep are of great 
importance to flock management, and in this con¬ 
nexion there is an urgent need for more research. 
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application, and no injury to any of the plants was 
observed. Although no special apparatus is essential, 
the following method for distribution is suggested. 
A water suction pump (ejactor) is attached to the 
garden tap, and hose piping leads from the suction 
opening into the barrel containing ammonium sulphide 
solution. The distributing hose is connected to the 
other end of the filter pump. On turning on the tap, 
the solution is drawn off from the barrel, mixed with 
water from the tap, and forced through the distributing 
hose. Calculation and trial are of course needed to 
determine the strength of ammonium sulphide solution 
in the barrel in order to yield 1 part in 30 in the dis¬ 
tributing hose. Mr. Van Riper would welcome the 
reports of other experience in the use of this method 
for slug eradication. 

Narcissus Pests 

Bulletin No. 51 of the Ministry of Agriculture and 
Fisheries (May 1932), entitled “Narcissus Pests”, by 
Mr. W. E. H. Hodson, lias recently come to hand. 
The object of this publication is to provide growers 
with reliable and up-to-date information enabling 
them to control the more common and destructive of 
the enemies of the narcissus. The Bulletin deals with 
the Hpeoics of flies of which the larva* are persistent 
enemies of the bulbs, while eelworms, mites, and other 
pests are also fully discussed. The most satisfactory 
treatment for all such pests is the submersion of the 
bulbs in water maintained at a temperat ure of 110° F. 
for three hours. If such treatment were not available 
it is highly probable that the bulb eelworm would 
by now have rendered commercial growing almost 
impracticable. The Bulletin is obtainable, price la. 
not, from H.M. Stationery Office or through any 
bookseller. 

Penguins’ Eggs 

The appearance of the eggs of penguins in some of 
the large London stores, where they were Hold us 
epicurean novelties at ton shillings a dozen, led the 
Royal Society for the Protection of Birds to make 
inquiries regarding the souroo and supply (Bird Notes 
and News, vol. 15, No. 2, p. 39, 1932). The eggs were 
those of the Cape or black-footed penguin (Spheniscus 
demersus ), and were obtained in one of the extensive 
penguin rookeries in the Cape Province of the Union 
of South Africa. The eggs wore collected for sale 
under Government regulation, and the Trade Com¬ 
missioner for South Africa informed the Society that 
during the months of April and May of the present 
year some 2000 dozen of the eggs were exported to 
Great Britain. We hope that the Government 
department which regulates the taking of the eggs 
will see to it that the strength of the penguin colony 
is not too seriously reduced, remembering the fate of 
the gare-fowl when commerce invaded its innumerable 
hordes ; and we trust that the exceptional opportunity 
will be taken of associating the statistics of eggs taken 
with the total strength of the colony year by year, 
for the study of the effect upon the population of the 
colony as a whole. 

Monument to Laplace 

The issue of Revue Scientijique for Aug. 13 briefly 
reoords the inauguration on July 3 of a monument to 
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the great French mathematician, Laplace, at his birth¬ 
place, Beaumont-en-Auge (Calvados). The monu¬ 
ment, which is the work of M. R. Delandre, has been 
erected by international subscription, among the 
principal contributors to which were Messrs. J. H, 
Fry and J. Flanagan, of the United States, and thd 
two Carnegie Foundations for Science and Peace. 
The unveiling took place in the presence of Marshal 
Franchet d’Esperey, of the Soci6t6 de Geographic 
of Paris, and distinguished representatives of the 
Academy of Sciences, the Paris Observatory, and the 
Ecole Poly technique. As recorded in Natube for 
April 2, 1927, p. 493, at his death in March 1827 
Laplace was buried in the Pero Lachaisc cemetery in 
Paris, but sixty-one years later, in 1888, his remains 
were exhumed and reinterred in the grounds of the 
family estate at the little hamlet of Saint Julien do 
Mailloc, situated between Lisieux and Orbec (Cal¬ 
vados). At the time of the reinterment, the monu¬ 
ment which had marked the resting-place of Laplace 
in Paris was presented to the commune of Boaurnont- 
en-Augc, and was re-erected in the cemetery there. 

Discovery of the Deviation of the Compass 

In the July issue of Science Progress , Mr. N. H. de V, 
Heathcote brings together the data at present avail¬ 
able for fixing the date of the discovery of the devia¬ 
tion of the compass from true north. The figure in 
the instructions of the* Nautical Chart of Bianco of 
1436 which has been taken as evidence that a correc¬ 
tion for a deviation of 18° west of true north was 
allowed for, the author concludes has nothing to do 
with deviation. The first definite record of deviation 
he considers to be that made by Columbus in Sep¬ 
tember 1492, during his first voyage across the Atlantic. 
In his record of his return in 1496 from his voyage to 
India, Columbus mentions Flemish compasses which 
read 11J° west of north when the Genoese cornpassos 
road north. Mr. Heathcote points out that pocket 
sundials were in use in Germany about the middle of 
the fifteenth century which were Hot in the meridian 
by a compass ; in the latter an allowance for a devia¬ 
tion of 6° east of true north was made, while in 
Etzlaub’s road map of Germany of 1492 instructions 
are given for orienting it correctly by compass, an 
allowance for deviation of 11J° being made. He con¬ 
cludes that pocket sundials with an arrow set 11 
oast of north woro familiar objects in Germany before 
the time of Columbus. 

Bibliography of Line Spectra 

No better comment could he made on the present 
importance of line spectroscopy than the publica¬ 
tion by the American Physical Society in Reviews vj 
Modern Physics (April) of a bibliography of the papers 
which have appeared between 1920 and 1931. This 
has been compiled by R. C. Gibbs, and is prefaced by 
a short elementary account of the interpretation of 
spectra. The bibliography is divided into three sec¬ 
tions. The first, which contains the majority of the 
references, is a list of those papers which contained 
new data or discussions ; these are divided according 
to elements, stage of ionisation, year of publication, 
and alphabetical order of authors, and in general, 
when one paper has dealt with several elements, it 
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has been listed under each to avoid cross-references. 
The two other sections are much shorter, and deal 
with more general publications, articles mainly con¬ 
cerned with the mathematical machinery of quantum 
mechanics not being included. The lists occupy some 
150 pages of small print, and although essentially 
uncritical, should be of the utmost value to all workers 
in spectroscopy. 

Progress in Modern Physics 

In his introduction to a set of pamphlets on recent 
developments in pi lysics (“ Exposes de physique 
th6or£tiquo ”) published by Hermann et Cie, of Paris 
(6 francs each). Prof. L. de Broglie raises once more 
the question of how contact can be maintained be¬ 
tween workers at different branches of physics. It 
is now quite impossible for any one person both to 
read critically all new papers, in any but a most 
limited field, and to advance the subject himself. 
Realisation of this is, of course, not new, and has 
inspired, 9 amongst other publications, the American 
Physical Society’s Reviews of Modem Physics. The 
present series scorns likely, however, to fulfil its 
purpose^ better than anything that has gone before. 
Although definitely for advanced workers, the articles 
are anything but abstracts, being well written and 
critical, and containing adequate detail without pro¬ 
viding what is really irrelevant to anyone not a 
specialist in the particular subject dealt with. They 
also deal with relatively now or very recent work. 
Of the two at present under notice, Prof, do Broglie’s 
iH based on Landau and Peierl’s treatment of the 
uncertainty principle {Z. Phys. t vol. 69, p. 56), and 
is purely theoretical. The other, by Ir6ne Curie and 
F. Joliet, is an account of the neutron experiments, 
particularly those done by the workers in Paris ; it 
contains an interesting set of reproductions of Wilson 
cloud trails, which supplement those recently pub¬ 
lished by Feather and Dee in the Proceedings of the 
Royal Society. Each article occupies a little more than 
twenty pages, and although attractively presented, is 
certainly cheap. 

Cadastral Survey and Land Records 

DirniNu the Conference of Empire Surveyors hold 
in London lost year, thore was exhibited at the Science 
Museum a number of cadastral survey, land registry, 
and land revenue records. The Royal Geographical 
Society, at the instance of the Secretary of State for 
the Colonies, has arranged to houso these exhibits, 
and hopes to make them the nucleus of a permanent 
reference collection in London. It is expected that 
the collection will include land laws, regulations, and 
technical instructions from all parts of the world, 
and will be representative of progressive advances 
in cadastral survey and land records in each country. 
Sir Ernest Dowson and Mr. V. L. O. Sheppard have 
jointly undertaken the collection, study, and main- 
tenance of the documents. 

Oil Fuel for Horticultural Purposes 
The seventeenth annual report (1931) of the Ches- 
hunt Experimental and Researoh Station contains a 
short account of a test with an automatic heating 
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installation using oil fuel. A thermostat in the tomato 
greenhouse controls the action of a crude Oil burner 
which gives heat to a special hot-water heating boiler. 
The account is quite short and the experiment in¬ 
complete, but the results show that an enhanced yield 
can be expected from the increased night temperature. 
Moreover, the fungus disease known as tomato leaf 
mould was kept in oheck by the higher temperature. 

Announcements 

The thirty-sixth autumn fungus foray and annual 
general meeting of the British Myoological Society 
will be held at Haslemere, Surrey, on Sept. 19-24. 
Miss G. Lister will deliver the presidential address, 
entitled “ Field Notes on Mycetozoa ”, on Sept. 21. 
Several interesting local excursions have been arranged 
in connexion with the meeting 

The Society of Biological Chemists (India) has made 
itself responsible for an interesting pamphlet, “ Bio¬ 
chemical and Allied Research in India in 1931”, in 
which in about forty pages Indian biochemical research 
in different fields is summarised in a series of brief 
reviews by some six contributors. The papers cited, 
of which the majority apj>ear to have been published 
in 1930 and 1931, number no less than 181. These 
brief summaries are grouped under various sub-head- 
ings—for example, enzymes and fermentation, agri¬ 
cultural chemistry, chemistry of nutrition, etc.—and 
seem to be very concisely done, so that this little 
pamphlet should be useful to many biochemical 
workers outside India. 

The Society of Petroleum Geophysicists (America) 
has issued volume 1 of its Transactions , comprising 
a series of important papers presented by the Society 
at the annual convention of the American Association 
of Petroleum Geologists at San Antonio in March 1931. 
Most, if not all, of these papers have appeared in the 
Bulletin of the Association, but now they are available 
in a convenient, compact form. The titles are : “Ap¬ 
plication of Seismography to Geological Problems”, 
by E. McDermott; “ Belle Isle Torsion-Balance 

Survey”, by D. C. Barton; “Some Results of Mag¬ 
netometer Surveys in California”, by E. D. Lynton; 
“ Magnetic Disturbance caused by Buried Casing ”, by 
W. M. Barret; “ Brunton Compass Attachment for 
Measurement of Horizontal Magnetic Intensity”, by 
J. H. Wilson; “ Utilization of Existing Wells in 
Soismographic Work ”, by B. McCollum and W. W, 
La Rue; and an “Analysis of some Torsion-Balance 
Results in California ”, by R. H. Miller. The editor is 
F. H. Lahee, and an introduction has been written 
by G. H. Westby. The volume can be obtained in 
England from Messrs. Thomas Murby and Co. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A male 
junior assistant (chemistry) at the Experimental Sta¬ 
tion, Porton, near Salisbury (War Department)—The 
Chief Superintendent, Chemical Defence Research 
Department, 14 Grosvenor Gardens, S.W.l (Sept. 
12). A chief workshop instructor in the Mechanical 
Engineering Department t at the Northampton 
Polytechnic Institute, St. John Street, E.C4—The 
Principal (Sept. 15). 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents, Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 


Photography of Penetrating Corpuscular Radiation 

Since Skobelzyn 1 discovered the tracks of particles 
of high energy on photographs taken with a Wilson 
cloua chamber, this method has been used by him 
and others in a number of investigations * of the 
nature of penetrating radiation. Such work is 
laborious, since these tracks occur in only a small 
fraction of the total number of expansions made. We 
have found it possible to obtain good photograplis of 
these high energy particles by arranging that the 
simultaneous discharge of two Geiger-Muller counters 
due to the passage of one of these particles shall 
operate the expansion itself. On more than 76 per 
cent of the photographs so obtained (the fraction 
depending on the ratio of the number of ‘ true 1 to 
‘ accidental ’ coincidences) are found the tracks of 
particles of high energy. 

Mott Smith and Looher 8 had previously found a 
correlation between tho occurrence of these tracks 
and the discharge of a tube countor, and recently 
Johnson, Fleicher, and Street * have used the oo- 
ineidence of the discharges of two counters to operate 
the flash which illuminates a continuously working 
cloud chamber. 

The chamber we used has a diameter of 13 cm. 
and has its plane vertical, with one tube counter above 
and one below, so that any ray which passes straight 
through both counters will also jrtWS through the 
illuminated part of the chamber. A magnetic field is 
applied at right angles to the plane of the chamber. 
When the cloud chamber has been made ready for 
use, the arrival of a coincidence is awaited. After an 
average wait of about two minutes, a coincidence 
occurs and a relay mechanism starts the expansion. 

The tracks have a definite breadth due to the 
diffusion of the ions during the time between the 
passage of tho ray and the attainment of supersatura¬ 
tion. The chamber was designed so that this time 


Oxygen H ydrogen 



should be very small; it was in fact 0-01 sec. The 
observed breadth of the tracks in oxygen at 1*5 
atmospheres pressure was 0*8 mm., and in hydrogen 
1*8 nun. (Fig. 1). These breadths are in close agree¬ 
ment with the values calculated from the theoretical 
relation a? -2 D T, giving the mean square displace¬ 
ment in terms of the diffusion coefficient ana the 
time. In spite of this breadth, the tracks in oxygen 
are admirably suited for accurate measurement. 

The method is very economical in time in com¬ 
parison with the usual 1 method. Though the track 
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of a fast particle may be obtained every tenth random 
expansion, only a few of such tracks are of use if an 
accurate determination of the energy of the particles is 
to be made. For this purpose it is desirable that a 
track shall lie in the plane of the chamber, for this 
ensures that it will be long, in perfect focus, and at 
right angles to the field. The fraction of random 
expansions which show such tracks is very small. 
Again, it is easier to adjust a chamber to take a few 
good photographs than it is to maintain the adjust¬ 
ment while taking many thousand. 

The method has one d is advantage. The technical 
problem of obtaining a very large magnetic field over 
the whole chamber, such as has been obtained by 



a ft 

Fia. 2.—Trucks of high-speed particles, (a): Up about 6fi,000gauss cm., 
corresponding electron energy 20 < 10* volts; (ft): tfo probably about 
2 x 10* gauss era., corresponding electron energy 000 x 10* volt*. 

Millikan and Anderson, is difficult, since the field 
must be maintained for periods of some minutes, while, 
when making expansions at random, it is only needed 
for a fraction of a second. 

Among one hundred stereoscopic pairs of photo¬ 
graphs, 59 showed the track of a single high speed 
particle passing through both counters (Fig. 2, a and b) ; 
17 showed either multiple tracks of varying degrees 
of complexity, such as have been found by other 
workers, or else a single track passing through one 
but not both counters ; 24 showed no tracks. Only 
about ten per cent of the tracks were markedly bent 
in a field of about 2000 gauss. Assuming them to be 
electrons, their energies lay between 2 and 20 million 
volts. To estimate the energy of the particles pro¬ 
ducing the main group of nearly straight tracks, the 
angular resolving power of the apparatus was deter¬ 
mined by measurement of tracks obtained with no 
magnetic field. It was found in this way that a mean- 
deviation of could be considered as significant. 
Since the traoks obtained with tho magnetic field of 
2000 gauss showed no such deviation, it was concluded 
that the mean Hp of these partioles must have been 
greater than 2 x 10® gauss cm. If the particles were 
electrons, their mean energy must have been greater 
than 600 million volts, or if protons, greater than 200 
million volts. 

P. M. S, Blackett. 

G. OOCHIALINI. 

The Cavendish Laboratory, 

Cambridge, 

Aug. 21. 

1 Skobekyn, Z. Phy 64. 686; 1020. 

1 Skobelzyn, CompUtrmdus, 194,118 ; 1032, Auger and Skobelzyn, 
Comptee rmdus, 189, 66; 1020. Millikan and Anaenon, Phye. Rev., 
40,326; 1032. 

• Mott Smith and Looher, Phyt, Rev;, 88, 1300; 1031: 89, 883; 
1032. 

* Johiuon, Fletcher, and Street, Phyt, Rev,, 40, 1048 ; 1032. 
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Intensity of Cosmic Radiation in the High 
Atmosphere 

On Aug. 12, I succeeded in measuring the intensity 
of cosmic radiation in the high atmosphere, at air 
pressures down to 22 mm. of mercury, by means of 
two rubber balloons and a self-registering electrometer. 
The electrometer was working on tilt? same principle 



begins to operate, between points 2 and 3 the tension 
is measured every 4 minutes, after 3 one of the 
balloons explodes, point 4 shows the landing. Between 
2 and 3 the air pressure (upper limit of the wire photo¬ 
graphs) varies from 243 to 22 mm. of mercury. 

Fig. 2 shows the results from this plate together 
with the end of the corresponding curve of Kolhdrster 
and the value obtained by A. Piccard in 1931.* 
The intensity 1 of the cosmic radiation (/ = pairs 
of ions per cm. 3 sec.) is given as a function of the 
decreasing air pressure (in mm. of mercury). The 
following results may be derived from this curve : 

{1) Below 150 mm. mercury (that is, above a height 
of about 12 km.) the intensity of cosmic radiation 
increases less rapidly as one approaches the end of the 
atmosphere. 

(2) At lower pressures the intensity approaches 
rapidly its highest value. Therefore it is possible to 
extrapolate the intensity of radiation at its entrance 
in the atmosphere. One gets a preliminary value of 
275 V., provided that the intensity does not pass 
through a maximum value and decrease again at greater 
heights. This might be the case in consequence of 
result (3). 

(3) The cosmic radiation saturates itself with second¬ 
ary radiation after having entered the atmosphere. 
If it remained a mere primary radiation, its intensity 
would decrease much more rapidly at great heights, 
and the curve of Fig. 2 would nave no point of inflee* 


m that used for the investigations in Lake Constance. 1 
The position of an electrometer wire is photographed 
every four minutes on a fixed photographic plate. 
The volume of the ionisation chamber was 21 litres, 
the thickness of its walls was 0-5 mm. The air pressure 
outside and temperature within the apparatus wore 
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(4) There seems to be no y -radiation of the common 
radioactive bodies in outer space. Otherwise it would 
give rise to a new increase of intensity in the highest 
parts of the curve, as about 20 per cent of the common 
y-rays would pass through a layer of air correspond¬ 
ing to a pressure of 22 mm. of 
mercury. 

Supposing air temperature is 
constant and equal to 0 J C., a 
height of 28 km. corresponds to a 
pressure of 22 mm. of mercury. 

A more detailed report of the 
investigation will be published 
shortly in Die Nnturwissen- 
achaften . 

E. Regeneh, 

Physical Institute of the 
Technical High School, 
Stuttgart, Aug. 20. 

1 Z. Phy 74, 433 ; 1932. 

1 Naturwtiwnartuiftm, Aur. 5, 1932. 


Flu. 2. 


measured simultaneously with the electric tension bv 
limiting the length of the wire pictures by an aneroid 
on one side and by a bimetallic lamella on the other. 
The apparatus was protected against the low air tem¬ 
perature in the stratosphere by a cose of ‘ Cellophane \ 
which catches the sun’s rays like a * forcing-house \ 
Therefore the temperature inside the apparatus only 
varied between + 15° and * 37 C°. 

Fig. 1 is a reproduction of the results obtained on 
the photographic plate. At point 1 the apparatus 
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The a-Rays of Ionium 

The differential method of 
Lord Rutherford for counting a- 
particles may of course be used, 
and with great advantage, for 
the measurement of the ionisa¬ 
tion current. It gives the dif¬ 
ferential of the ord inary Bragg 
curve, tho variation of the ionisa¬ 
tion from element to element of 
distance, rather than the total ionisation for the 
element. 

I have constructed on apparatus for this purpose 
capable of considerable accuracy, and the results so 
far obtained in calibrating it with the a-rays of 
polonium and ionium have features difficult to in¬ 
terpret. It has three ionisation chambers, 1-85 mm. 
deep, separated by aluminium leaf equivalent in 
stopping power to about 1 mm. of air, the one nearest 
the source being a guard chamber, and the current 
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through the middle chamber being opposed by that 
through. the posterior chamber. The depth of the 
latter can be varied by screw adjustment, and, in 
use, it is set so that the currents balance, with 
polonium as the source of a-rays, at the beginning of 
the effective range. The pitch of the screw was 
in. (1*010 mm.). 

The first ourveg obtained with polonium and ionium 
are shown in Fig. 1, with the experimental points 
indicated by circles. Rosenblum has shown by 
magnetic analysis that the a-rays of polonium are 


Ionium Polonium 



Fiq. 1. 


homogeneous, and the curve may bo taken as that 
for homogeneous a-particles. It will be seen that on 
bringing up the preparation from a distance, the 
current, after rising to a maximum and falling to 
zero, changes sign and passes through a minimum 
before reaching zero again at the beginning of the 
effective range, for which the chambers are balanced. 
At greater distances, so long as all the rays traverse 
both chambers, the current in the posterior one pre¬ 
dominates, through the increase in ionising power 
towards the end of the range. 

The ionium curve corresponds very closely with 
that for polonium, so far as the right limb is con¬ 
cerned, but departs markedly for the left limb. The 
slope is more gradual, and no actual minimum is 
reached. Also there is a clear inflection at about 
2 mm. from the maximum, as though rays of shorter 
range were present. - The ionium employed was an 
ionium-thorium oxide, prepared by Miss Hitchins 
and myself from St. Joaclumsthal pitchblende resi¬ 
dues, and showp, from the rate of growth of radium, 
to contain ionium and thorium in the ratio 53 : 47. 1 
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It was finely powdered, and 5 mgm. spread as evenly 
as possible on a disc 5 cm. in diameter. For a uniform 
layer, the equivalent stopping power would have been 
about 1 mm. of air. 

To determine the effect duo to absorption in the 
film, another, containing only about I mgm. of ionium 
oxide, was made by evaporating and igniting a solution 
of the nitrate. Owing to the reduced activity, the 
curves could not be taken with so great accuracy 
as before, especially in the neighbourhood of the 
zero. But all the curves obtained agreed in their 
main features and differed distinctly from the polon¬ 
ium curve. The mean of the results for the three 
most complete curves is shown by a dotted line in 
Fig. 1, the black dotH being the experimental points 
for the most extended single set of measurements. 

The minimum is now more pronounced than for 
the polonium curve and shows definite irregularities 
at points marked A and B. The inflection on the 
left slope in the first curve is marked C , and three 
others are indicated at D f E, and F on this branch, 
with another at G on the right branch. Though 
small, they appear to be real. 

The curves in the figure are not reduced to standard 
temperature and pressure, but the first two rofor to 
nearly standard conditions. The difference in range 
between the two ionium preparations is due, one-third 
to the dotted curve being taken with a lower baro¬ 
meter and higher temperature, and two-thirds to the 
effect of absorption. Conformably with this, while 
the corrected ranges found from the two full curves 
agree with the values usually accepted, 3*87 cm. and 
3-195 cm. respectively, the more accurate value for 
ionium, obtained from the dotted curve, 3*22 cm., is 
about 0*25 mm. greater than the accepted value. 

At first wight it would appear natural to ascribe 
the irregularities found for the ionium curve to 
hetorogonity of the rays, as found by Rosonbluin and 
others for thorium C, radioactinium and several other 
* a-rayers and to look for a y-radiation from ionium, 
which, on Gamow’s theory, should be associated with 
the short range a-rays. I do not think ionium ia 
known to give a y-radiation, but all my preparations 
show a detectable penetrating radiation, more pene¬ 
trating than [i-rays, which, though small, is in excess 
of that due to contained thorium. 

Unfortunately, however, for this explanation, the 
ionium curve obtained for the weaker preparation 
is distinctly less broad than that for polonium. A 
careful comparison of the reduced curves showed the 
latter to bo from 0*3 mm. to 0*4 mm. the broader 
over the lower positive part of the curve. This, owing 
to straggling, is what is to be expected for the longer 
range rays of polonium, if those of ionium are homo¬ 
geneous. If the latter were composed of rays of 
different ranges, this method must reveal it by a 
corresponding broadening of the curve. The cause 
of the irregularities thus remains for the present 
unknown, but more experience with the method may 
reveal it. 

Frederick Soddy. 

University Museum, 

Oxford. 

> Phil. Mag., 47, 1148 ; 1924. 


The Glow in Photoelectric Celle 

Makers of photoelectric cells usually state the 
limits of e.m.f. which can be used, and beyond which 
a glow discharge sets in. Although I have not met 
with any explicit statement, it seems to be implied 
that short of this e.m.f. no glow is visible. 

Recently, when using a ‘ Madza ’ thin film omsiura 
# cell (made by the British Thomson-Houston Co., Ltd.) 
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to indicate the intensity of an infra-red beam, I 
noticed that the cell was visibly luminous. The 
luminosity ceased when the infra-red beam was inter¬ 
cepted or the electric circuit broken, and is, without 
doubt, due to excitation of the residual gaB atoms 
(argon) by electronic collisions. There is, of course, 
nothing radically new in this, since excitation potentials 
have been exhaustively studied. The novelty, if any, 
is that here the source of electrons is a photoelectric 
surface, instead of the hot wire usually employed. 

The older types of photoelectric cells were sensitive 
only to visible light. This would tend to mask the 
comparatively feeble glow, and thus prevent its being 
noticed. In my experiments, the beam was infra-red 
light i, isolated by a filter of red glass combined with 
a thick bloek of cobalt blue. The source was a small 
incandescent lamp focused on the cell, and the residual 
red passed by the filter was almost imperceptible, 
making it easy to observe the glow. 

Some tests were made to observe the minimum 
o.m.f. for u perceptible effect. The observer’s eyes 
were well rested in the dark. It was found that when 
the full working voltage of 70 volts or so was applied, 
glow filled the whole space between the wire anode 
and the herni-cylindrical cathode surface. As the 
voltage was diminished the luminosity shrank, as 
might he expected, to the neighbourhood of the central 
wire, since it is here that most of the voltage is dropped. 

Careful experiments showed that luminosity could 
he seen at 15*85 volts but not at J5-75 volts. These 
observations were made by my assistant, Mr. R. 
Thompson, whose eyes are younger t han mine. I was 
not myself able to sec light at quite so low a voltage. 
We may take the intermediate value, 15-8 volts, as 
the minimum for visible luminosity under the con¬ 
ditions. This is very close to the lower of the two 
ionisation potentials of argon, w hich, from the optical 
evidence, should be 15*72 volts. Luminosity snould 
he observable below the ionisation potential, and. in 
fact, Horton and Davies 1 were able to observe it at 
15*1 volts, using the ordinary hot wire source of 
electrons. 

It has seemed worth while to describe this method 
of observing with the photoelectric cell, because it is 
easy and instructive, and requires only roudy-mado 
commercial apparatus, [f a fairly sensitive galvano¬ 
meter is included in the circuit, the current—e.m.f. 
relation can be examined at the same time, and it can 
he seen that luminosity sets in at about the point 
where ionisation by collision appears. 

The method could perhaps be developed for accurate 
determination of excitation potentials of the various 
spectrum lines. 

Ravjjsiuh. 

Aug. 18. 

' Nrnv Rot/. .W , A, 102, 131 ; 


Influence of Light on the Gorging of 
Culex pi pie ns L. 

In England the blood - feeding habits of Culex 
pipiens have been subject to doubt. Thus, Mac¬ 
Gregor 1 states that “ Attention must be drawn to 
the d iso repane i es which seem to exist between the 
habits of the representatives of this species in Britain, 
the U.S.A., France and elsewhere. For instance, 
great difficulty is ordinarily experienced in Britain in 
getting C. (C.) pi pi ciut to * bite ’ naturally ; so much 
is this the easo that it js even now not generally re¬ 
cognised that the species is a blood feedor in this 
country.” Woodcock, on the other hand, says that 
“ Culex pipiens is essentially the British mosquito 
which likes Avian blood *'.* Hitherto the difficulty 
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of inducing C. pipiene to gorge under experimental 
conditions has been a source of difficulty to workers, 
and MacGregor 3 says that in his work on avian 
malaria “ an unforeseen difficulty arose in that only 
a very small proportion of the mosquitoes (Anopheles 
rmiculipcnnis, Culex pipiens and Aedes argenteus) 
could be induced to feed on birds 

While breeding C. pipiens for work on mosquito 
infection in avion malaria on behalf of the Medical 
Research Council, we noticed that light appeared 
to be an important factor in inducing t\ pipiens to 
gorge' on canaries. Mosquitoes kept in the dark in a 
thermostat at 25 a O. would seldom gorge, whereas 
those kept in a glass cage in daylight would gorge 
readily at dusk. When the cage was illuminated over¬ 
night during the winter (with a 60-watt electric bidb), 
they would gorge, when darkened, at any time during 
tin* day. In the summer, prolonged exposure to bright 
daylight is effective without additional artificial light. 

Experiments were then made on the comparative 
numbers of females which would gorge after having 
been kept for various periods in darkness and in 
light. In each experiment all the females were bred 
from eggs laid the same day. 

The experiments were done in a two-compartment 
cage with glass sides. Each compartment could be 
darkened completely by sliding shutters. The same 
number of females were put in each compartment, 
supplied with water and a slice of apple ; and one 
compartment, A, was kept dark, while the other, B, 
was illuminated either by daylight and artificial light 
or entirely by artificial light. A canary was put into 
each compartment for about three hours daily after 
various periods of darkness or light, both compart¬ 
ments being darkonod while the birds were in. Any 
gorged females were then removed and counted. 

In one experiment 70 females were put in each 
compartment. Compartment B was illuminated con¬ 
tinuously with a 60-watt bulb ; while A w r as kept dark 
for 6 days, and was then illuminated in the same 
manner as B. While compartment A was dark, only 
2 females gorged, whereas in B , which was illumin¬ 
ated, 47 gorged in the same time. Further, after 3 
days’ illumination, the insects in A began to bite, 
and 48 gorged on the following two days. 

In another experiment, 51 females were put in each 
compartment. Compartment A was kept dark for 
5 days, during which none gorged; but B was illumin¬ 
ated by daylight and artificial light during the same 
time and 34 gorged. A was then illuminated for 8 
days and during this time 21 gorged. 

In a third experiment with 70 females in each com¬ 
partment, A was kept dark for 7 days, during which 2 
gorged; and during the same time 32 gorged in B t 
which was illuminated with daylight and artificial 
light. A was then illuminated for U) days, and during 
this time 33 gorged. 

Tlie temperature was recorded daily in each com¬ 
partment, and although it fluctuated about 5° C. with 
the room temperature, it never varied more than 
1° C. between the illuminated and the dark compart¬ 
ments. 

We have also observed that the females which 
gorge after being kept in the dark, if dissected im¬ 
mediately after biting, show more developed ovaries 
and less fat-body than the females kept in the dark. 

Further work on these lines is in progress and will 
be published in detail elsewhere, but the results 
already obtained show definitely that, under experi¬ 
mental conditions in England, Culex pipiene will 
gorge readily when placed m the dark after prolonged 
exposure to light, but if kept continuously in the dark 
wifi only rarely gorge. In our experiments, of those 
kept in the dark, only about 3 per cent gorged, while 
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aftor exposure to light 60-90 per cent gorged. To 
our knowledge, this phenomenon has not previously 
been observed. 

By utilising this method of obtaining large numbers 
of gorged females, and feeding the Iarvte on boiled 
bakers^ yeast, we can breed Culex pip term very suc¬ 
cessfully under laboratory conditions. About 20 per 
cent of the ogg rafts are fertile, and the mortalit y from 
eggs to imagines is not more than 10 per cent. Start¬ 
ing with hibernating females, we have now raised the 
third generation of imagines, each generation having 
comprised thousands of individuals. 

t\ Tate. 

M. Vincent. 

Molteno Institute, 

University of Cambridge, 

Aug. 1. 

1 Trans. Soc. Trap. Med. and lim)., 24, 470 ; J930-31. 

* Zool. Am., 18 , 8 ; 1914. 

* Trans. Sop. Trap. Med. and ////</., 23, 203 ; 1020. 


Bionomics of Trochus n Ho ficus, Linn. 

I have been greatly interested in Dr. (\ Amirtha- 
lingam’s communication 1 about the breeding of 
Trochus niloticus in the Andaman Boa. My own 
statements on the breeding of this species in the waters 
of tlie Great Barrier Reef were based on work done 
by Mr. F. W. Moorhouse. at that time a member of 
the Great Barrier Reef Expedition and now Marine 
Biologist to the Government of Queensland. This 
work has recently been published, 2 and in addition to 
much information about the habits and growth of this 
animal, Mr. Moorhouse states that it appears “ to bo 
a winter-breeder, the season extending from March 
to July at least, and each animal possesses a protracted 
spawning period ”. During tins period tne surface 
temperature of the water round about Low Isles where 
these observations were made ranged from about a 
maximum of 28° C. in March to a minimum of about 
20° C. in July. 

Dr. Ami rthal ingam does not give any temperature 
figures in his letter, but states that spawning begins 
in the Andaman Seas in April when tne temperature 
is near the maximum for the year before the outbreak 
of the south-west monsoon. He will doubtless give 
full temperature records in his final report, which, 
with Mr. Moorhouse’s paper, should go far towards 
the full elucidation of the bionomics of Trochus 
niloticus , information urgently required in view of the 
great economic importance of this animal. 

O. M. Yonge. 

Marine Biological Laboratory, 

Citadel Hill, 

Plymouth, Aug. 10. 

1 NATCHE, 130, 98, July 16, 1932. 

• Moorhen*?, Y . W., 1932. " Notes on Trochus Nitoticus.'’ G. Barrier 
Reef Ex pod., J 928-29, 8d. Kepts.. Brit. Muu. (Nat. Hist.) III., pp. 

145-155, 


Prevention of Blight In Seed Potatoes 

In Jersey, seed potatoes are usually dug when the 
haulms are green. If blight {Phytophthora infestans) 
is present on the foliage at this time, serious losses 
may occur in the seed boxes owing to the fungus 
spores falling on the tubers at digging-time. Losses 
of fifty to seventy-five per cent are not uncommon. 

Experiments carried out at the States Experimental 
Station, Glen ham, have shown that this Iobs may be 
almost entirely eliminated by dipping the ‘ seed ’ twice, 
soon after digging, in a I per cent dilution of form- 
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aldehyde (1 pint of 40 per cent formaldehyde in 99 
pints of water) or in a neutral mixture of copper 
sulphate and caustic soda (4 : 1} (about) : 40). Pre¬ 
liminary trials have indicated that dipped and un¬ 
dipped ‘seed’ sprout equally well. 

The method is being tried on a large scale this year. 
The tubers are dug, placed in the seed boxes, and taken 
to the farm the same day, where they are dipped 
before being stored. Four men are able to unload, 
dip, and stack 300 boxes of seed in one hour. 

T. Small. 

States Experimental Station, 

Glenham, Jersey, C.I., 

Aug. 15. 


Sir Richard Threlfall and Sir Horace Darwin 

Many of us have read with much interest the 
understanding obituaries of Sir Richard Threlfall that 
appeared in Nature of Aug. 13. Both obituaries 
dwell on liis inventiveness and powers of work. 
When looking through some old papers to-day, T found 
a letter from Sir Richard to his friend the lute Sir 
Horace Darwin. In the course of a conversation on 
a continuous gas calorimeter, which must have taken 
place about 1900, Darwin suggested that it was 
advisable to link up automatically the quantity of 
water heated by the gas flame with the quantity of 
gas burnt. Threlfall did this, and obtained a recording 
calorimeter which was far in advance of any other 
instrument for many yoars. The letter was evidently 
written by Threlfall to Darwin after one of the 
concentrated periods of work referred to in the first 
obituary notice. It was accompanied by a clear 
sketch and notoH in Threlfall’s handwriting. 

“ Birmingham, 

April 7th, 1903. 

My dear Darwin, 

Let it be granted that 1 am an ass—this will 
prevent your being able to claim to have discovered 
it after reading the rest of the letter. I have been 
looking out for more than a year for a neat mechanism 
to replace that hydraulic gear I use with my instru¬ 
ments, but I never really tried at it till laHt Sunday, 
and 1 was lucky enough to get ft very simple device. 
I think it might work in with some of your things, 
the recorder, e.g. f so I will tell you about it, please 
regard it as a sort of exchange (a poor one I know) 
for your hints on the gas meter. The problem was : 

Given one clock, and the power of making two 
electric contacts : to operate h shaft by the clock in 
either direction of rotation, to lock the clock when 
neither contact is made. Also the magnets worked 
by the contacts must not require too much current; 
the inertia of everything must be small so as to start 
and stop quickly. 

I hope you may find the thing of use—I never knew 
a simple device which had all the advantages at once 
and consistently—before. 

Yours very truly, 

R. Threlfall.” 

The sketch and notes were made by a man who 
was a mechanic, and were sent to one whom Threlfall 
knew would appreciate and approve of small but 
important points in design. 

I tliink it will be agreed that the letter shows a 
delightful spirit of friendship between the two dis¬ 
tinguished inventors, 

Robert K. Whipple. 

45 Grosvenor Place, S.W., 

Aug. 18, 
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A Possible Connexion between the Troposphere 
and the Kennelly-Heaviside Layer 

Several experimenters have noticed the existence 
of a correlation between alterations in the propaga¬ 
tion of radio waves and the establish union t oi certain 
meteorological situations : but, until now, no definite 
result could be obtained. I have therefore investigated 
directly the relation of the Heaviside layer, on which 
the propagation of radio waves depends, to meteoro¬ 
logical conditions. 

From May 193J until June 1932, I made, at short 
intervals, daily observations on the reflection height 
of waves of 100 metres in wave-length by means of a 
device invented by me some time ago. 1 The waves of 
100 metres wave-length, ns is well known, are generally 
reflected in the E region during daylight, and generally 
from some time just before or after sunset until sun¬ 
rise their reflection takes place in the F region. 

The time near sunset when the reflection is passing 
from the E region into the F region often presents 
remarkable v ariations from one day to another : the 
reflection from the E layer sometimes continues for 
a long time after sunset, until midnight even, for 
waves of 70-50 metres wave-length ; at other times, 
after disappearing by sunset, reflection ajipoars again 
a few hours after sunset itself. This is evidence of 
the existence of remarkable increases of ionic density 
in the K region, even after the action of ionising solar 
radiations has ceased. The examination of the data 
which were obtained from about 330 days’ observa¬ 
tions lias led to the following conclusions ; 

The abnormal increases of ionic density in the E 
region are accompanied by particular isobaric situa¬ 
tions, characterised by the presence of barometrical 
depressions at the place of observation or in the north 
of it. In ant icy clonic conditions, or conditions with 
depressions in the south, the reflection of 100 in. 
waves from the E region ceases in the shortest time ; 
from noon onwards ionic density gets rapidly smallor. 
In 330 days’ observations I found only 7 some ten 
exceptions to the above general rules. 

The existence of a connexion between the tropo¬ 
sphere and the first ionised layer {E) is therefore clearly 
suggested ; its nature will be the subject of future 
investigations. Jvo Ran/j, 

Institute of Physics, 

University of Oumerino, Italy, 

July r 25. 

1 Suuro Cimctito, 8, No. ti, p. IfiSH, July 193J. 


An Optically Active Inorganic Salt 

In 1914. Werner 1 described the resolution into 
optically active forms of dodecammine-hoxol-tetra- 
cobaltic hexabromide, [Co[( HO) 2 Co(NH 3 ) 4 ] g ]Br # . This 
has remained until recently the only example of an 
inorganic (that is. carbon-free) salt the molecular dis¬ 
symmetry of which httH been proved by optical resolu¬ 
tion. A second optically active inorganic salt, which, 
although also of the 4 complex ’ type, is of much 
simpler composition than Werner's salt, has now been 
obtained. 

Sulphamide, HjNSO s NH„ has long been known to 
act as a weak dibasic acid. When certain rhodium 
salts are treated with sulphamide dissolved in sodium 
carbonate solution, co-ordination occurs with the 
formation of sodium tli-aquo-rhodium-disulphamide. 
NaRHjOJjRhtHNSOjNH),], a compound of the 
‘ diammino-tetrocido * type in which each sulphamide 
residue occupies two eo-ordinate positions. This salt 
should be capable of existence in two isomeric forms, 
one having the two water molecules in the 1 : 2 or cia 
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positions in the six - oo -ordination octahedron, and the 
other having these molecules in the 1 ; 0 or trana 
positions. The first isomeride is dissymmetric, and 
should be resolvable into optically active forms, whilst 
the second possesses a plane of symmetry and should 
be non-resolvable. 

When an aqueous solution of this sodium salt was 
treated with dertro-nor-^-ephedrine sulphate, the 
alkaloid salt of the complex anion was slowly precipi¬ 
tated ; the first fraction thus obtained, on treatment 
with sodium hydroxide, gave a fasco-rotatory sodium 
salt having, for the mercury yellow line, [aj= - 9*6° 
and [M]- -34°. Treatment of the racemic sodium 
salt similarly with deartro-phenyl-ethylamine hydro- 
chlorido gave the amine salt, which in turn furnished 
a dextro-rotatory sodium salt having [a] — +8-9° 
and [ M] = +31°. Although it is not claimed that these 
represont the optically pure enantiomorphs, the resolu¬ 
tion proves the presence of the 1 : 2 or cis isomeride 
in the sodium diaquo-rhodium-disulphamide. 

Platinum compounds of similar composition have 
also been prepared, and their resolution is now being 
investigated. 

F. G. Mann. 

The University Chemical Laboratory, 

Cambridge, Aug. 22. 

» lier., 47 , 3087 ; 1014 . 

Dimensions of Fundamental Units 

Tick recent world-wide discussions upon the elec¬ 
trical and magnetic units and their dimensions have 
focused attention once more upon the discrepancies 
which occur in tho various textbooks. It has always 
seemed to me that there was no justification for re¬ 
garding the three magnitudes, mass, length, and time, 
as necessarily fundamental, and a system in which 
quantities expressed in those dimensions have frac¬ 
tional indices is unsatisfactory. If wo take the course 
of regarding quantity of electricity as a funda¬ 
mental, and introduce Q for its dimension, we get tho 
following table : 

Quantity. Dimension. 

Quantity . . . . Q. 

Current. Q.T ml . 

Magnetising force . . . Q.T‘ l .L~ l . 

Magnetomotive force . . Q.T* 1 . 

Magnetic Flux . . . 

Flux density .... M.Q-*.T-K 

Permeability (m) . . . M.L.Q-*. 

E.M.F. M.LKQ-KT-K 

Resistance .... M.L 9 .Q’*,T- 1 . 

Sp. Ind. Capacity . . . 

Pole strength . . . 

It will be noticed that the introduction of a new 
dimension has automatically wiped out all fractional 
indices; but this is not all. Examination of the 
dimensions shows that wherever Q appears in the 
numerator, M appears in the denominator and vice 
versa. Consequently, if M be regarded as a function 
of Q, the formor would disappear entirely from the 
table, and everything in mechanics, as well as in 
electricity and magnetism, could be put in terms of 
Q, L, and T. 

Further, on the assumption that magnetism is due 
to spinning electrons, we obtain for \l the expression 
g = rehliitm, where t is a pure number. Here again, 
then, on the above assumption, Q and M will cancel. 

It seems to me that these simplifications are too 
striking to be merely a matter of coincidence. 

William Cramp. 

The University, 

Edgbaston. Birmingham, 

Aug. 9. * 
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Research Items 


The Towednack Gold Hoard.—The affinities and 
dating of the hoard of gold objects found at Towed- 
naok, Cornwall, in December 1931 and May 1932 
(see Nature for Jan. 16, 1932, p. 90) are discussed 
in Man for August by Mr. Christopher Hawkea. 
Nine pieces were found, of which four are finished 
ornaments, two tores, and a pair of bracelets. Two 
bracelets are unfinished and the remaining three 
pieces are bent rods or bars, evidently a goldsmith’s 
raw material. No. 1 is a large tore, 45 inches in 
length, with enlarged terminals, circular in section, 
tapering inwards. The main portion is triangular in 
section and twisted from right to loft. The whole is 
coiled double, and the terminals twisted for inter¬ 
locking. No. 2 is a triple tore of a pattern hitherto 
unknown in prehistoric gold work, the body of the 
tore being formed of three strands of gold wire, each 
of triangular section and twisted like No. 1. The 
strands are welded together at the ends to form the 
terminals, which are bent back to intorlock. It 
measures 4-4J inches across, Nos. 3 and 4 are a pair 
of bracelets, quite plain, formed of rods circular in 
section, bent in an oval penannular form. They are 
excellently finished, smoothed, and polished. Nos. 5 
and 0 are obviously unfinished, awaiting smoothing 
and polishing, but clearly intended to be quite plain 
like the previous pair. Of the rods, one is lozenge¬ 
shaped in section, the others irregular. There is no 
reason to think the gold is not of Wicklow origin. 
The two tores obviously provide the firmest basis for 
chronology, and although the second is without 
parallel, its complexity of structure and fineness of 
workmanship point to an advanced stage in the de¬ 
velopment of tort; manufacture. The simpler work¬ 
manship of No. 1 invites an abundance of comparative 
material, and an examination in detail of tore types 
suggests that it is a developed type, but earlier than 
the fully established Late Bronze Age types, for 
example, the Morvah hoard, and preceding the full 
establishment of the Late Bronze Age culture in 
Cornwall and Ireland. It belongs, then, to the period 
1000-750 b.o., a period of transition, perhaps marking 
a renewal in the Irish-Comish gold and tin trado. 


Menominee Indian Music.—In a report on an investi¬ 
gation of the music and song of the Menominee Indians 
of Wisconsin (Bull 102, Bureau of American Ethno¬ 
logy ), Miss Frances Densmore records a close resem¬ 
blance in ceremony and custom, as well as in the songs 
accompanying them, to the Chippewa. The medicine 
lodge of the Menominee is practically identical with 
the Grand Medicine Society of the Chippewa ; and in 
the drum ceremony, which originated with the Sioux 
and is thought to contain elements of Christianity, 
the observances of the Menominee are closely akin to 
those of the Chippewa. On the other hand, in the use 
of war-bundles and hunting-bundles and in the morn¬ 
ing star legend, they resemble the Winnebago. The 
songs recorded are mostly of a ritual character; but 
there are also love songs and lullabies. Some of the 
songs are those used in connexion with the ritual 
games, the bowl-and-disc game, the double-ball game, 
and lacrosse, which are played ceremonially for the 
benefit of a person who has dreamed a dream. The 
ceremonial character of the game is indicated by the 
fact that it is immaterial which aide wins. Songs sung 
in connexion with adoption dances are recorded, as 
well as a number connected with treatment of the sick. 
Underwater and underground powers are frequently 
mentioned in connexion with the songs. Chief among 
the latter is the 1 underground bear \ a white bear 
larger than a grizzly, said to be an ancestor of the 


* No. 3279, Vol. 130] 


Menominee tribe. It emerged from the ground as an 
Indian near the present site of Marinette, Wis., and 
was followed by more Indians. The chief of the 
k underwater’ powers is the ‘ underwater snake *, 
usually referred to as the ‘ hairy snake \ which lives 
in the water and personifies the powers of evil. If the 
body of anyone who has been drowned is found in an 
upright position, it is believed that he has been drawn 
down to his death by the underwater snake. 

The Arthrodira.—Of recent years there has been a 
considerable accession to our knowledge of the Arthro¬ 
dira. This group of Devonian fish-like animals has had 
a chequered career in regard to its zoological position* 
At first regarded »r water beetles, these animals next 
became reptiles, and at length were recognised os 
fishes of some kind. Recently, Stensio in an important 
paper on the head of Macropetalichthys , in which a 
very detailed account of the elasmobranch-like brain 
structure is given, came to the conclusion that the 
Arthrodira as a whole were true fishes and represented 
an early offshoot of the elasmobrarioh line. The moat 
recent pronouncement on the subject is by Heintz 
(Anatol Heintz, “The Bashford Dean Memorial Vol¬ 
ume”, Article 4, 115-224. American Museum of Natural 
History, 1932). This investigator not only denies 
the elusmobranch relationship of the Arthrodira, but, 
while agreeing that Macropetalichthys is elasmobranch 
in affinity, also disputes its connexion with the Arthro¬ 
dira. If this be the case, then the evidence of the 
elasmobranch affinity of the Arthrodira, based as it 
is chiefly on the structure of Macropetalichthys , falls 
to the ground. Heintz returns to an older view that 
the Arthrodira (together with the Antiarehi) form a 
separate group unconnected with any other group of 
fishes, and one which is perhaps not to be considered 
as formed of true fishes at all. They are ranked 
therefore as a class equivalent to the classes Agnatha 
{Cyclostomata) and the Pisces, and the name Placo- 
dermata, given by McCoy in 1840, is restored. The 
chief character on which this view is based appears 
to be the structure of the jaws, which is »ui generis and 
unknown in any other form of animal. 

High-Moor Vegetation of Eastern Prussia.—Dr. 
Reimors and Dr. Hueck have recently given an account 
of the high-moor vegetation of eastern Prussia ( Ahhattd. 
d. Math-naturw. Abt. d. Bayer Akcul, d. Wiss. Suppl.— 
Band 10 Abh. Munchen 1929, pp. 407-494, 12 platos, 
2 maj>s, and 14 text figures). This is of an extensive 
rather than intensive character, based on the examina¬ 
tion of a number of examples for which species lists 
are furnished and relative frequencies given. Most of 
the moorland communities described apfiear to con¬ 
form in general terms with the zonal communities 
presented in the moorland of E zero tin. Here open 
water occupied by Nympluea and Nuphar is succeeded 
by a community in which the dominants are Carex 
limosa-Scheuzerm palustris and Oxycoccus vulgaris. 
The last-named is also common in the next zone domin¬ 
ated by Hhynckoapora alba. A drier community is 
characterised by Andromeda poliJolia-Drosera anglica 
and Sphagnum rubellum (in contrast to S. cuspidatum 
in the preceding zones). The driest area is occupied 
by Calluna heath, which in its damper parts is associ¬ 
ated with Ledum palustre and Rubus chanurmorus, 
whilst in its drier parts colonisation by Finns sylvcstris 
may take place, Low moor vogetation also occurs 
locally with Menyanthes trifoliata. Ranunculus lingua f 
Peucedanum palustre , Comarurn palustre , Aspidium 
thelypteris, etc. A number of transition types are 
described; also several woodland communities, the 
status of which is not quite clear. 
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Inheritance of Resistance to Wilt Disease in Cotton. 

—An investigation of the resistance of Egyptian 
cotton to the wilt disease (Fusarium vasinfectum), and 
its inheritance, has been made by Dr. Tewfik Fahmy 
(Bull. No. 95, Ministry of Agriculture, Egypt). He 
classifies plants as susceptible, resistant, or immune 
according to whether they die as seedlings in infected 
soil, recov er after developing mottled leaves, or show 
no symptoms. Some Egyptian varieties are com¬ 
pletely susceptible, while others show a percentage of 
resistance and immunity. In crosses, immunity is 
dominant to susceptibility. The F t in one cross 
(Ojza 7 k Sakha 3) gave 75 per cent immune, 15 per 
cent resistant, and 10 per cent susceptible. The im- 
manes may segregate or breed true. The resistant 
plants in may give all three types or only immune 
and resist ant . In a cross bet ween susceptible and 
immune, there is an increase in the resistance of 
susceptible plants, as measured by the incubation 
period before the symptoms of the disease appear. 
Also, mother plants with a long incubation period 
have a higher percentage of immune progeny than 
those with a shorter incubation period, which are 
therefore fo?ss resistant. The correlation between sus¬ 
ceptibility and length of fibre has also been studied. 

Slime Moulds in Soil.—“The Distribution of Dictyo- 
stelhim and other Slime Moulds in Soil ” (Iv. 13. 
Ha per and ('has. Thom. J. Wash. Arad. ScL, 6, 22, 
No. 4, pp. 92-9(1, 1932) describes the occurrence in soil 
of various members of the Acrnsieie, a group of fungi 
closely related to the Myxornyeetes, but. which repro¬ 
duce by means of amoeba* and have no flagellat e stage. 
The organisms described belong to the genera Didyo- 
stvlimn and PolysphondyUmn. and have hitherto been 
regarded as manure-in habiting fungi. The present- 
report, shows that they are a normal part of the soil 
micro-flora, and clears up one of the puzzles as to the 
identity of the amceboid forms found in soil. The use 
of suitable culture methods will probably show that 
many of the so-called ainteba? in soil are only stages 
in the life-histories of such fungi. 

Geology of Uganda.—The Annual Report, of the 
Geological Survey Department of Uganda for 1931 
(Entebbe, 1932, pp. 20) records many features of 
geological interest. Mr. \V. Simmons lias dis¬ 
covered a true uncon form able sedimentary junction 
between the Knragwo-Ankoleiui beds and the under¬ 
lying basement. e<implex. Dr. A. \V. < trovos lias proved 
the existence in Uganda of a chamockito series closely 
paralleling that- of India. As in India, some of the 
occurrences are associated with magmatic iron ores 
and graphitic schists. The chromium-hearing mica, 
fuehsito, has kIho been found in the churnockito areas. 
Dr. Groves records the effects of shearing movements 
on the crystal line rocks on both sides of Lake Albert. 
He finds that, the degree of brecciation, granulitisa- 
tion, and mylonitisation is related to the distance of 
each specimen from the nearest rift scarp, and reaches 
the conclusion that the disturbances bringing about 
the formation of the Albertine rift valley wore 
responsible for these shearing effects. The observa¬ 
tions thus support the compression hypothesis of rift- 
valley formation. They also imply the removal of a 
considerable overburden by denudation, corresponding 
to the accumulation of thick deposits in the Albertine 
depression. The tectonic activity which gave rise to 
the rift, and is probably still in progress, must there- 
fore have begun long ago. It is announced that Mr. 
Comlie has completed his memoir on the tin fields of 
Ankole. The finding of cobalt and nickel-copper ores 
on Ruwenzori is also recorded. 

Distribution of Earthquake-Centres in the Philip¬ 
pines.—Father W. G. Repetti, S.J., who recently 
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studied the distribution of Philippine earthquake- 
centres north of Manila during the years 1920-29 (see 
Natube, 129, p. 367 ; 1932), nas continued his work 
on those lying to the south of the capital. During 
the same ten years, there were in this region 102 
earthquakes, the epicentres of which could be deter¬ 
mined with accuracy by means of soisonographic 
records. With one exception, all these epicentres 
were submarine. The most important zone is the 
ocean trough known as the Philippine Deep lying off 
the east coast of Mindanao. Epicentres are concen¬ 
trated in two principal areas, one in lat. 6° 30' N., 
long. 126° 40' E., the other in about lat. 7° 45' N., 
long. 127° 10' E., both lying between 25 and 30 miles 
east of Mindanao. 

I 

j Gas Burner Design.—The Bureau of Standards at 
Washington, in co-operation with the American Gas 

I Association, lias been engaged for some time deter- 

! mining the conditions which limit the efficient opera¬ 
tion of gas burners of various types using gases of 
many different compositions, and the results so far 
obtained are embodied in a paper by Messrs. J. H. 
Eiscman, E. R. Weaver, and F. A. Smith in the June 
issue of the Journal oj Research. In it the conditions 
which were indicated qualitatively in Circular No. 394 
of the Bureau are specified quantitatively for a domestic 
burner of the 8-prong star type with 44 jets. For 
each rate of supply of gas measured in British thermal 
units per hour per jet, the percentage of the total air 
necessary for complete combustion which must be 
mixed wfith the gas before it arrives at the jet, and 
which on one hand will prevent a yellow tip and on 
the other neither produce a flash back nor a blow out, 
is shown by curves for jets of various diameters. The 
influences of the height, above the jets of the utensil 
to be heated on the production of carbon monoxide 
and on the efficiency of the burner are also shown. 

Crystalline Structures in Glasses.--Lord Rayleigh 
has published a set of photographs of various glasses, 
taken between polarising nicols, which show the 
prosonce of particles and threads, in size very approxi¬ 
mately of the order of a millimetre, having crystalline 
structure not due to mechanical strain ( Proc. Roy, 
Sac., July). These had been previously found in 
fused quartz and a phosphate glass known as Corex, 
and were likened to the Lehmann structure in liquid 
crystals. They are not present in silica glasses which 
have not a large silica content, the limiting quantity 
being about 80 per cent, as in Pyrex. Silica is 
also not essential for their production, as they may 
appear in phosphate and borate glasses. When 
present., they naturally make the material in¬ 
completely isotropic, and their complete removal 
presents an interesting, if not indeed an intractable 
problem, The effect is possibly connected with the 
devitrification of glasses and "the crystal structure 
found in them by moans of X-rays. 

Protein Monolayers.—Investigations of proteins as 
monomolecular films on liquids, a method previously 
attempted with indifferent success, has now been 
developed satisfactorily by E. K. Rideal and A. H. 
Hughes (Proc. Roy . $oc., July). In the earlier work, 
the films formed were probably not homogeneous ; 
in tho present work, homogeneous films of known 
weight have been made by depositing a fragment of 
the protein from the tip of a delicate quartz fibre 
microbalance. These films were then examined by 
compressing them on the surface in a Langmuir film 
apparatus, as well as electrically and optically* 
Ghadin, with which most of the work was done, gave 
homogeneous films with a thickness so low as 3 A., 
which changed on compression to a form having 
many of the properties of a gel, and quite possibly 
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the two-dimensional analogue of this state of aggrega¬ 
tion. It is supposed that the basic polypeptide 
chains of the protein are stretched out flat on tlie 
surface in the most expanded state of the film, and 
that on compression and gelation tho side chains to 
the main polypeptide chain are forced out of the 
surface. 

The Heavy Hydrogen Isotope. -Of several recent 
papers on H 2 , one by E. W. Washburn and H. C. 
Urey (Proc. U. S. Nat. Acad. Sci., July) is of out¬ 
standing importance in indicating a possible electro¬ 
chemical method for separating it in quantity. In 
electrolysis, there will probably always be some dif¬ 
ference between the electrode properties of different 
isotopes of the same element. Generally, this will bo 
small, but with hydrogen it is apparently significant, 
and in the electrolysis of water the residual liquor 
should perhaps contain a marked excess of the heavy 
isotope. A long experiment to test this is in progress 
at the United States Bureau of Standards, but mean¬ 
while some commercial residues have boon examined, 
and show the expected enrichment qualitatively. 
Other chemical reactions might produce a similar 
change in tho relative amounts of H 2 and H l , and 
tho problem of their relative abundance in Nature 
is thus complicated by the history of the hydrogen- 
containing substances investigated. In the first July 
number of the Physical Review, the concentration 
of H a in ‘ordinary’ hydrogen is estimated to be 
about 1 in 30,000 by W. E. Bleakney, from mass- 
spec trum measurements, and the mass of H s is 
given as 2*01353 .i 0*000064 by K. T. Bainbridge ; no 


evidence for the presence of helium isotopes could be 
found by the former. 

Colour and Mineral Content of Honey.—Analyses of 
several specimens of American honey by Schuetto and 
Remy (J. Amer. Chern. Soc. t July),, in which special 
attention was given to the presence of manganese and 
copper, on which emphasis has been laid by students 
of nutrition, have given interesting results. The 
analyses of twenty-two specimens of honey, o f which 
eighteen were taken directly from the cornb, showed 
that the mineral content of the dark-coloured varieties 
was higher than that of the light - coloured. The 
manganese and copper contents were also higher in 
the darker-coloured honey. The average percentage 
of ash in the light honeys was 0*06, that in the dark 
honeys 0*17. The light honeys contained an average 
of 0*29 mgin. copper and 0*30 mgm. manganese, the 
corresponding values for the dark honeys being 0*56 
mgm. anti 4 09 mgm. The maximum figures were 0*70 
mgm. copper and 0*44 mgm. manganese for light 
honeys, and 1 *04 mgm. copper anti 9*53 mgm. mangan¬ 
ese for dark honeys. The characteristics ami flavour 
of honey arc probably influenced to a marked degree 
by nectar and pollen. They, in turn, may well vary 
in composition and quality according as the plant 
which produced them is effected by such growth 
factors as the meteorological conditions prevailing in 
its habitat and the nature and fertility of the soil. 
It is suggested that a dark honey should have a higher 
nutritive value than a light one, although colour and 
quality often bear an inverse relationship to each 
other in the lay mind. 


Astronomical Topics 


The Corona without an Eclipse.— L'Astronomic for 
June contains an article by M. B. Lyot, giving further 
particulars about his results obtained at the Pic du 
Midi. He states that the brightness of the inner 
corona is about equal to that of the planet Mars, 
which is readily visible in daylight; but observation 
of the corona is rendered more difficult by the great 
brightness of the sky near the sun ; this is, however, 
greatly diminished at a height of 10,000 feet, especially 
when cloud and dust are absent; a further difficulty, 
due to diffused light in the telescope, is diminished by 
keeping tho lenses quite free from dust, and by placing 
diaphragms in the tube, slightly larger than the solar 
image, to shut off sunlight. In order to distinguish in¬ 
strumental defects from genuine solar markings, the 
coronagraph was rotated slightly between exposures ; 
instrumental markings remain in the same place on 
the plate, but solar ones follow the solar image. 
Using a red screen, it was possible to view promi¬ 
nencies directly, without a spectroscope; a Wratten 
screen, transmitting light between wave-lengths 6500 
and 6600, permitted photographs to be taken of 
coronal jets, rising to a height of 7' above the sun’s 
limb. 

M. Lyot gives measures of the wave-lengths of the 
green and red lines in the coronal spectrum ; the 
plates were measured at Meudon by M. H. Gronat, 
who found for the green line 5302*83 on the east of 
the sun and 5302*87 on the west; the difference is 
in the right direction for rotation, but no stress is laid 
on this. The line in the red, which was traced to a 
height of 6' above the limb, gave wave-length 6374 *75, 
but with a probable error of 0*15. Unsuccessful at¬ 
tempts were made to photograph other lines at 4232, 
4086, and 3986, which had been obtained from eclipse 
hotographs. 

M. Lyot notes, in conclusion, that sunspot activity 
was decidedly low when these results were obtained ; 
he hopes for better results near maximum. He makes 
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tho observation that much longer exposures can be 
given than during eclipse. 

Sunspots and Comet Activity. De Morgan in his 
“Budget of Paradoxes “ describes as a joke a corre¬ 
spond once between Pons and von Zach, in which tho 
latter humorously explained Pons’s failure to lind 
comets during a certain period by noting that sunsjMits 
had also been absent then ; Pons took this seriously 
and made a successful search for a comet after the 
return of large sunspots. Dc Morgan adds, “ It would 
mend the story exceedingly if some day a real relation 
should be established between comets and solar Spots”. 
Something like this suggestion has now actually como 
to pass. Popular Astronomy for May contains an ab¬ 
stract of n paper by Messrs. Hulbert and Maris, which 
brings forward many striking instances in which un¬ 
usual solar activity has synchronised with remark¬ 
able phenomena in comets visible at the time. It is 
not the first time that the suggestion has been made. 
It was noted that the activity of Morehouse's comet 
in September 1908 came at a time of spot activity ; 
the greatest magnetic storm of tho year occurred on 
Sept. 11 ; many people thought then that the two 
events were connected. Indeed, since all cometary 
activity is now ascribed, directly or indirectly, to 
solar action, it is quite to be expected that the action 
of the sun on comets should depend on its state of 
activity. 

Hulbert and Maris note that there were magnetic 
fttoims in the autumn of 1835, when Halley’s comet 
exhibited striking changes, and again that a great 
storm occurred on Dec. 3, 1846, a few days before 
Biela’s comet split in two. Of course, the solar 
activity does not bring comets, but it may well 
increase the brightness of those that happen to be 
there, and so increase the chance of discovery. It 
thus appears that the jest of von*.Zach may be taken 
ip. earnest. 
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The Solar Chromosphere* 


riTHE spectrum of the solar chromosphere may be 
r observed at a time of total eclipse by various 
methods. Frequently the thin crescent of the solar 
gases is photographed through a prismatic camera, the 
crescent itself acting as Hlit. In 1898, Dr. W. W. 
Campbell devised an important modification of this 
method of observing the Hash spectrum. It consisted 
in the introduction of two new features, (1) a wide slit 
in the focal plane of the camera perpendicular to 
the dispersion and so to the monochromatic image- 
creseentH, (2) a moving photographic plate moved 
during the exposure in its own plane in a direction 
perpendicular to the slit. The slit permits a short 
length (of the order of ,^-inch) of the central portion 
of each crescent to fall on the plate. 

In the resulting photograph each bright line in the 
usual Hash spectrum appears as a longer or shorter 
bright line, straight and normal to the dispersion, 
terminating at- one end at a point corresponding to the 
instant tit which the whole radiation from the still 
uncovered chromosphere is insufficient to affect the 
plate. In the other direction each bright line ulti¬ 
mately ‘ fades ’ into the corresponding Fraunhofer ab¬ 
sorption line. 

The intenser the radiation from the chromosphere 
for a given distribution of intensity with height, the 
longer the line outside the apparent limb-level ; and 
similarly the less rapidly the intensity decreases with 
height, the longer tho line. The apparent limb-level 
is well marked in the photographs, and it is pos¬ 
sible to analyse the spectrum from the moving-plate 
spectrogram at any assigned * height ’ on the plate, 
but it must be remembered that the ‘ intensity * at 
any given ‘ height ’ on the plate is a function not of 
the chromospheric radiation at that height but of the 
integrated chromospheric radiation for all levels above 
that height. Thus the spectrograms are not what they 
appear to be at first sight, and some mental effort 
is required to keep the true interpretation vividly in 
mind. 

The method was successfully employed by Campbell 
at the eclipses of 1898, 1900, 1905,* 1908. Though 
those results wwe described in briof immediately after 
each ec'ipse, full details waited until the present. We 
now linvc, in this splendid volume from the Lick 
Observatory, the complete analysis of the chromo¬ 
sphere results by the moving - plate method and a 
series of reproductions of the spectrograms. The work 
has been carried out by Dr. Donald H. Menzel, and 
he is to be congratulated on the service lie has 
rendered to solar physios. 

In the introduction. Dr. Campbell defends the 
moving-plate method against criticism, and points out 
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its advantages as a continuous reoord of the changes 
in the flash spectrum as the chromosphere ia gradu¬ 
ally covered or uncovered by the moon. Approxi¬ 
mately two-thirds of the volume is occupied by spectro¬ 
scopic tables, computed by Menzel. These tables give 
possibly the most complete information on the flash- 
spectrum yet published. The whole of the measures, 
are arranged twice over, once according to wave-length 
and then again arranged according to element, the 
full multiplet designation being given for each line, 
together with estimates of its 4 intensity * at various 
1 heights ’ as measured by microphotometer tracings. 
The labour of compilation must have been immense, 
and the double tabulation will enormously smooth the 
paths for future workers. 

Dr. Menzel reaches the surprising conclusion that 
the contours of all chromospheric lines at any given 
lovel are essentially the same curve, the vertical scale 
only being different; and further, that the contours 
are broader and more flattened at the higher levels. 
Ah Menzel says, this is the reverse of what would be 
expected. Insufficient information is given about the 
apparatus employed, etc., to form a judgment whether 
the effect is real or simply a photographic effect. The 
reproduction of a few miorophotometer tracings would 
have been of interest. 

The remaining one-third of the volume is a valuable 
digest of current theories of contours of spectral lines 
in stellar atmospheres, degrees of ionisation, etc., to¬ 
gether with various applications to the results of the 
chromospheric observations. It is extremely useful 
to have a consistent treatment of tho whole problem; 
and Dr. Menzel’s analysis is in many places original. 
His final conclusion (stated with critical reservations) 
is that the chromosphere is probably in a state of 
turbulence in which radiation pressure plays a part. 
He criticises the attribution to the chromosphere of 
a static form of equilibrium under radiation pressure, 
but it may be noted that he ultimately shows (p. 
280) that Minnaert’s observed value of the residual 
central intensity in the ionised oalcium lines is con¬ 
sistent with an almost 4 fully - supported * chromo¬ 
sphere. Dr. Menzel’s analysis is throughout directed 
towards an attempt to infer what is tho actual state 
of the chromosphere as implied by observation ; he 
is not in general concerned with the more fundamental 
problem of why the chromosphere comes to have its 
particular state. Some of the theories of chromo¬ 
spheric equilibrium which he views unfavourably owed 
their origin to an attempt to see in what ways it is 
possible for a stellar atmosphere to thin out into space, 
now radiation pressure rises into importance as col¬ 
lisions become rarer, and similar problems, rather 
than to impose a particular theoretical constitution 
on the solar layers. But Dr. Mongol's whole outlook 
is stimulating, and his volume will be a rioh treasure- 
house, of both observation and theory, to all future 
workers ori the subject. E. A. M. 


Resuscitation 

r PHE recovery of persons in whom breathing has 
** ceased following the inhalation of water or u 
noxious gas is attempted bv artificial respiration, the 
method most generally adopted being the Schafer 
prone pressure method. In certain coses, however, 
this method may not be suitable, or it may be inade¬ 
quate to restore the normal respiratory movements, j 
In collapse on the operating table under an anesthetic, 1 
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in Asphyxia 

the cessation of breathing is sometimes quickly fol¬ 
lowed by stoppage of the heart: reoovery may follow 
artificial respiration alone, or after cardiac massage 
or the injection of adrenaline into the heart in addition. 

An experimental basis for the use of adrenaline is 
given by the results obtained in a recent investigation 
by Sir E. Sti&rpey-Sohafer and W. A. Bain (Proc. Roy. 
Soc. Edin vol. 52, p. 139; 1932). Cats anaesthetised 
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iqth ^ asphyxiated by occlusion of the 

trachea : the respirations became slower, and later 
deeper as well, and finally ceased : about a minute 
later a series of gasps occurred, which were usually 
ineffective in restoring the circulation (the trachea 
having been opened) unless the heart was also beating. 
The blood pressure fell when respiration ceased, and 
the heart gradually stopped. 

Manual pressure on the chest may now cause re¬ 
covery, both by renewing the air in the lungs and by 
pumping blood through the heart; artificial ventila¬ 
tion of the lungs alone may fail. The blood pressure 
may rapidly rise to an abnormal height before settling 
to the normal level, probably due to passage of adrenal¬ 
ine in the stagnant venous blood through the heart 
and arteries. The injection of adrenaline into the 
heart, especially the myocardium, will restore the 
beat to normal if the organ is beating feebly, or will 
arouse it again if given fairly soon after stoppage, 
together with inflation of the lungs. At the same 
time, it constriots the arteries and raises the blood 
pressure to its normal level or even higher. With 
restoration of the circulation, the breathing also re¬ 
turns, and though at first slow and deep, gradually 
becomes normal in character and rate. The injection 
of adrenaline into the heart, together with artificial 


respiration, will only be successful in the human being 
provided the breathing and circulation have not been 
too long in abeyance ; ten minutes is probably the 
limit in ordinary ciroumstances. 

The manual method of artificial respiration is in¬ 
convenient and difficult to apply successfully over a 
prolonged period of time ; P. Drinker and L. A. Shaw 
have invented a mechanical respirator for use in 
the respiratory paralysis of anterior poliomyelitis in 
children and in cases of respiratory failure due to 
oarbon monoxide poisoning, electrocution, drowning, 
etc. (J. Franklin Inst., vol. 213, p. 355 ; 1932). The 
patient is placed, except for his head, in a closed 
chamber ; the neck is encircled by an air-tight flexible 
rubber collar. Air is rhythmically pumped from the 
chamber, producing inhalation in the patient; exhala¬ 
tion occurs when the air pressure returns to normal. 
The patient’s respiration is completely under the con¬ 
trol of the machine when the negative pressure is 
7 cm. of water. The apparatus has been found so 
successful that more than 150 are now in use in the 
United States and Canada. It is of interest to note 
that the optimum diameters of the rubber collar and 
head holo in the lid were obtained by plotting frequency 
curves from manufacturers’ sales of different sizes of 
collars and lists. 


Cosmic Radiation 


fN a paper presented at the recent International 
* Electrical Congress held at Paris, Prof. R. A. 
Millikan summarised in a convincing manner his 
views concerning the nature and origin of the pene¬ 
trating cosmic radiation. The idea that they are 
neutrons, although it would combine the advantages 
of particles with failure to be deflected in the magnetic 
field of the earth, he considers unnecessary and not 
superior to the photon hypothesis. Commenting on 
the experiments which have been made to find if 
there is any preferential direction in which they enter 
the air, Prof. Millikan takes the view that there is no 
evidence that they are other than isotropic ; this is 
in accord with his interpretation of their absorption 
curve, according to which the cosmic rays arise from 
processes involving the agglomeration of hydrogen 
nuclei for, probably, a very long time until they con¬ 
dense catastrophically to form a new nuclear type, 
which could scarcely occur where the temperature 
and pressure were not extremely low, as in interstellar 
space. 

This paper contains some details of the experiments 
which have been made by Anderson in the Norman 
Bridge Laboratory in California, with a Wilson ex¬ 


pansion chamber. The main aim of these was to 
deflect the products of the interaction of the rays with 
matter in a magnetic field, but many interesting 
subsidiary observations have been made. 

The cosmic rays appear to be absorbed largely by 
nuclei, in general accord with the supposition that 
they arise in nuclear processes, but destroying the 
validity of the immediate application of the Klein - 
Nishina absorption formula, which assumes interaction 
with the extra-nuclear electrons. About thirty good 
trails have boon photographed. Eleven show a proton 
with an energy of the order of some 10* electron-volts, 
two an electron of similar energy, three protons of 
between sixteen and forty million volts, live electron 
trails of about ten million volts, and the remainder 
particles of greater energy than 5 x 10# volts. The 
reality of the latter would not be in agreement with 
Prof. Millikan’s atom-building postulates, the energy 
being excessive, but thorn is some doubt if they are 
authentic, as the trails show a number of sudden 
small deflections which are difficult to reconcile with 
the transit of such energetic particles. In seventeen 
per cent of the encounters with nuclei, the latter 
suffered disintegration. 


International Conference on Radio Communication 


RADIO engineers are looking forward anxiously to 
* the international conference in Madrid on radio 
communication, which begins in September. In the 
Wireless World for Aug. 19 and 26, Noel Ashbridge, 
chief engineer to the British Broadcasting Company, 
states some of the problems of which a solution will 
have to be found. He confines himself to the broad- 
Casting problem, and discusses first the problem of 
separating the frequencies and consequently the wave¬ 
lengths of the stations in Europe. 

The existing agreement, known as the Prague plan, 
was put into operation by a large majority ot the 
signatories in June 1929. It was decided that, so far 
as wave-lengths between 200 metres and 545 metres 
ore; concerned, the minimum separation between 


X 3279, Vol. 130] 


stations should be 9 kilocycles. This number was 
not selected on technical grounds but because it was 
the only hope of getting a general agreement. For 
the first year after the agreement the arrangement 
worked very well, only a few peoplo who had signed 
the agreement failing to observe it in practice. During 
this year there wore only a few stations which worked 
with a higher power than 15 kw. 

Serious trouble started in November 1930, when 
Miihlacker, a high-power station, operated with a 
frequency adjoining that of London Regional. The 
result was immediate and severe jamming after dark 
on the London programme. The condition of affairs 
was very bad, because two years ago ordinary re- 
ceivers were not nearly so selective as they are now. 
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The German engineers showed how the interference 
in the receiver could be cut out altogether, but the 
quality of the speech delivered was seriously affected. 
The solution adopted was to increase the separation 
between Miihlacker and London t-o 11 kilocycles. It 
is proved that if there is to be freedom from inter¬ 
ference at the limit of the service area, the reproduction 
of frequencies of more than about 4000 cycles cannot 
be obtained and so the reproduction is not good. 

It has been Haid that the response of a loud-speaker 
up to about 4000 cycles per second is sufficient for 
most practical purposes, and that, therefore, the inter¬ 
ference problem does not now exist, Mr. Ashbritlge 
states that, for really good quality reception, fre¬ 
quencies up to 7000 should lit 1 ) reproduced. A gramo¬ 
phone record reproduces something appreciable up to 
and a little beyond 5000 cycles, ami yet the lack of the 
upper frequencies is quite noticeable to the critical 
ear. In future, this will doubtless be much improved. 
It would be a pity if broadcasting were permanently 
made inferior to the gramophone. Theoretically, the 
separation of broadcasting stations should be governed 
by the hand of audio frequencies which it is neces¬ 
sary to covet* in order to give full effect to the pro¬ 
grammes. 

If it is agreed to keop the 0 kilocycle separation, 
then those living in areas of high field -strength will 
get good quality service, whilst the others must have 
the higher frequencies cut off. If it were agreed to 
have a wirier separation, then it would be necessary 
to reduce the number of stations in Europe as a 
whole. No one has ever pressed for a larger separation 
than 11 kilocycles, and experiments show that the 
range of reproduction can by this means be increased 
fifty per cent. The question of the limitation of the 

i lower of the various stations is a very difficult one. 

f they are too weak, we have ‘fading ’; if too strong, 
we cannot got the higher frequencies. It is difficult 
to say which is the more objectionable. 


Calendar of Geographical Exploration 

Sept. 7 , 1298 . -Marco Polo 

According to Kamusio, Marco Polo was taken pris¬ 
oner by the (lenoese in a battle off Curzola in Dalmatia. 
Whether this was the exact date or not, it is at any 
rate certain that- in 1298 Marco Polo was imprisoned 
in Genoa anti that he there dictated his narrative 
to his fellow-prisoner, Rustician of Pisa. Marco Polo 
came of a family of Venetian traders ; his father and 
uncle had visited the court of the Grand Khan, near 
Peking, on a journey which began in 1255. After 
their return, they again Ret out, taking Marco with 
thorn, in 1271. They travelled from Acre through 
Armenia, passed through Bagdad and Basra to Ormuz, 
turned inland and crossed Persia to Balkh. Thence 
they travelled across the Pamirs to Kashgar, went 
through Yarkand and Khotan to the south of Lob 
Nor, crossed the difficult Ordos desert and reached 
Peking. They remained in China for seventeen years, 
and returned by the sea route, a voyage which no 
European had ever before made from a Chinese port. 
Of all medieval travellers, Marco Polo is justly the most 
famous. To the unique opportunities given him by 
his long journeys and his prolonged stay in China he 
brought a vivid personality, keen and alert, to notice 
everything of interest in his surroundings. In his 
narrative he shows a discriminating selection of the 
crucial facts of the goography and social and economic 
life of each of the many regions through which he 
passed. Thus, though six hundred years and more 
have passed since his book was written, it still holds 
readers by its charm and insight. 
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Sept. 7, 1787.—La Pdrouae Strait 

La Pdrouse put in at Petropavlovsk in Kamchatka 
and thence sent Lesseps overland with the journals, 
notes, plans, and maps recording the work of his 
expedition. This foresight saved these most important 
observations from destruction, for after a letter of 
Feb. 7, 1788, from Australia, nothing more was heard 
of him until 1826, when Capt. Dillon found the wreck¬ 
age of his ships on Vanikoro, an island to the north 
of the New Hebrides. La P6rouse sailed on Aug. 1, 
1785, from Brest, to tiy to discover the north-west 
passage from the Pacific side. He reached Mount 
St. Elias, Alaska, on June 23, 1786, visited the Hawaii 
group, and discovered Necker Island. Thence he 
passed to the coasts of Japan, Korea, and v Chinese 
Tartary and discovered the strait between Sakhalin 
and the northern island of Japan which bears bi« name. 

Sept. 7 , 1837 .—Addlie Land 

The great French explorer, Dumont d’Urville, sailed 
from Toulon with two vessels, the Astrolabe and the 
Z eUe, to search for land in the south polar regions. He 
attempted to follow Weddell’s track, but was held up 
by pack ice and returned to make investijjil>ions in 
the Pacific. On Jan. 1, 1840, the vessels left Hobart, 
and diHcovered AdMie Land later in the month. 
D’Urville’s work, both on this voyage and on a former 
one in 1826-29, added much to our knowledge of the 
geography of the Pacific, especially of the Fiji Islands, 
the Carolines, and the Moluccas. He also helped to 
chart more accurately the coasts of New Guinea and 
New Zealand. During his 1826-29 voyage he found 
evidence of the wreck of La Pdrouso’s vessel, which had 
disappeared in 1788, on the island of Vanikoro, one of 
the Santa Cruz group. On a voyage in the eastern 
Mediterranean he visited the island of Melos, and saw 
an old Greek statue which had just been unearthed. 
His keen appreciation of its beauty resulted in the 
acquisition by the Louvre of the famous Venus de 
Milo. This artistic sense led him to take the French 
artist Goupil with him to the antarctic ; the resulting 
illustrations of his journal added much to its descrip¬ 
tive value, as well as to its beauty. 


Societies and Academies 

Paris 

Academy of Sciences, July 18 (vol. 195, pp. 193-292). 
—L. Blaringhem: Reappearance of fertility in a new 
variety of wild foxglove {Digitalis purpurea ).— Charles 
Achard, Augustin Boutaric, and Maurice Doladilhe ; 
The dilution of horse serum in electrolytic solutions. 
In an earlier paper it has been shown that by diluting 
1 c.c. of serum to a volume l and measuring the optical 
density of the solution {k), then Ih increases at first, 
passes through a maximum, and decreases to a limit¬ 
ing value. This work has now been extended to solu¬ 
tions containing salts.— Emile Guydnot, W. Bartschi, 
and Mile. K, Ponse : The production of the yellow 
bodies studied by the method of transplantation of 
the ovary on to male guinea-pigs.— J. Schauder : The 
problem of Dirichlet generalised for non-linear equa¬ 
tions of the elliptic type.— J. Ottenheimer : The dis¬ 
placement of water and the nature of the waves re¬ 
corded in submarine explosions.— D. Riabouchinsky 
Experimental researches on the formation of cavita¬ 
tions.— Henri Mineur, Miles. Rende Canavaggia and 
Marie-Louise Fribourg : The correlation between the 
velocity of the star mass and their distance in the 
galactic plane.— Rend Audubert : The Debye-Hpckel 
theory and electrophoresis.— M. Pauthenier, Mme. M. 
Moreau-Hanot, and R. GuilUen : The charge of small 
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dielectric spheres in an ionised electric field.— J.-J. 
TriUatand Th. v. Hirsch ; The diffraction of electrons 
by single crystals. The case of paraffin and the 
saturated fatty acids.—Pierre Girard and P. Abadie: 
The comparison of experiment and theory of disper¬ 
sion in the Hertzian domain. The theory of Deoye 
requires modification by the introduction of a factor 
representing the molecular const itution.— Ch. Haenny: 
The magnetic double refraction of salts of the rare 
earths in aqueous solution. Magnetic constants are 
given for twelve rare earths.—Pierre Tar bis : Method 
for the study of joining and expansion of glasses. 
Compensator for double refraction. If two gtassos, 
possessing different coefficients of expansion are joined, 
the join may part at once, or possibly after several 
months. The method proposed measures the strains 
in the join by double refraction, using a special com¬ 
pensator.— Leonard Sosnovski : The polarisation of 
the fluorescence bands of cadmium vapour.'—Q. 
Majorana : A new photoelectric phenomenon. Thin 
films of various metals deposited on glass (gold, silver, 
platinum, tin) show a variation in electrical conduc¬ 
tivity on exposure to light. The effect was not 
observed with thin films of aluminium or zinc 
(see also Nature, 130, 241, Aug. 13, 1932). —Mile. 
Y. Cauchois : A new method of X-ray analysis of 
crystalline powders utilising a monochromator with a 
curved crystal.—Horia Hulubei : The experimental 
study of the partial absorption of the X-rays. The 
author has attempted to repeat the experiments of 
B. B. Kay, but with negative results.—Pierre Auger ; 
The emission of slow neutrons in the stimulated radio¬ 
activity of beryllium.—Francis Perrin : The constitu¬ 
tion of the atomic nuclei and their spin.—Mile. M. 
Pernot : The system mercuric bromide, potassium 
bromide, and water.—Henri Muller: The lowering of 
the eutectic point of ice - potassium nitrate, by acids, 
bases, and acid salts.—Desmaroux and Mathieu : 
Remarks on the structure of films of nitrocellulose with 
high nitrogen content.—Charles Lapp : The rotatory 
power of quinine in alcoholic solution. The specific 
rotatory power of quinine in alcoholic solution varies 
with the concentration. The facts are consistent with 
the hypothesis that the molecules of dissolved quinine 
form two groups, one in which each quinine molecule 
is associated with 40 alcohol molecules, the other group 
containing free quinine molecules.—Lespieau and 
Guillemonat : A new isomer of benzene, CH 9 : CH . 
0 ■ C . CH : CH 9 . — Jacques Sordes ; The absorption 
in the ultra-violet of the hydrocarbons (CH S ) 3 C-H a 
(CH-) n . C 8 H 9 (CHa),.-~G. Hugel and M. Lerer : The 
synthesis of alkyl aromatic hydrocarbons. The syn¬ 
thesis is based on the interaction of the hydrocarbon 
(napthalene, anthracene) with alkyl halide in liquid 
ammonia in the presence of sodium. — R. Cornubert 
and G. Sarkis : Contribution to the study of the 
extinction of the ketone function and the theories 
put forward to explain this phenomenon. — Lucien 
Semichon and Michel Flanzy : The application of 
chromic oxidation to some alcohols.—Jacques de 
Lapparent; The classification of the sedimentary 
clays. — Henri Vincienne : The flaky structure of 
the Amb6rieu region (western edge of the southern 
Jura) and the age of the last Jurassic movements.— 
Fernand Daguin : A Cretaceous flora in the neigh¬ 
bourhood of Tissa (western Morocco). — Maurice 
Hocquette and Mile. Raymonde Villard ; The action 
of saturated ether vapour on the quiescent and divid¬ 
ing nuclei of the seedlings of Raphanue aativus.— L. 
Plantefol : The power of concentration of the cyto¬ 
plasm. The formation of orystals by pollen grains, 
starting with neutral red.—£. Mi Age : The influence 
of various factors on the development of the inflor¬ 
escence of cereals.—B, Demetrovld : The effect of 
Mach’s law, A discussion on the possibility of this 
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effect being partly physiological and partly physical 
(diffraction).— G. Tanret : The hyperglycemic action 
of hordenine sulphate. Hordenine, in sufficient doses, 
possesses the hyperglycemic action of the true sym¬ 
pathomimetic substances (adrenaline, ephedrin).— 
Marcel Avel : The experimental analysis of the dis¬ 
appearance of the power of regenerating a head in the 
middle region of the body in Lumbricua*— A. Mache- 
bceuf, G. Sandor, and C. Nini : Physico-chemical 
studies on the filtrates of acid-resisting bacilli of 
tuberculosis and of fleole. —Mme. L. Gruzewska : The 
a-lipase and amylase in the blood of some Crustacea,— 
G. Champetier : The fixing of water by cellulose. 
By a physioo-chemical method, it is shown that 
cellulose iixes half a molecule of water per hexose 
group (C 4 H 10 O 4 ), whilst mercerised coaltar fixes double 
this amount.— Maurice Piettre and AndrA Guilbert : 
The influence of electrolytes, especially sodium j 
chloride, on the proteins of serum. The dispersion 
of myxo-protein in solutions of common salt- cannot 
be explained by an adsorption of salt by the protein.— 
Jacques Parrod : The oxidation products of levulose 
in ammoniacal solution by methylene blue and atmo¬ 
spheric oxygen, at laboratory temperature. The pro¬ 
ducts of this oxidation were 4- methoxy imidoazol, 
tf-4- arabinototroxybutylimidoazol, and a new sub¬ 
stance imidoazoI-4-formamide.—Jean Cheymol and 
Alfred Quinquaud : The exchanges of normal calcium 
in dogs deprived of their genital glands. Subsequent 
ablation or the parathyroids in the female dog results 
in the usual reduction of calcium in the serum.— 
Joseph Lignieres : A new method of immunisation 
against diseases with filtrable viruses ; its application 
to ant-iaphthous vaccination. 

Cracow 

Polish Academy of Science and Letters, May 2.— 
K. Dzieworfski and M. Brand : The synthesis of 
ketones, acetyl derivatives of fi-methylnapbthalene. 
By the interaction of acetyl chloride and p-methyl- 
naphthalene in the presence of aluminium chloride, 
two isomeric ketones were obtained, which were iden¬ 
tified. A diketone was also obtained.—W. Fried berg : 
The Miocene Pectinideee of Poland and their strati¬ 
graphic value.—Mme. N. Natanson-Grodzihska : The 
plasticity of the instincts in the aquatic larvae of Cata- 
clysta.—M. Konapacki and K. Erecinski : The r61e 
of the vitelline sac in the metabolism of the embryos 
of $yng?iatns acus . 

Leningrad 

Academy of Sciences (C.R. t No. 12, 1931).—P. 
Schmidt: A collection of flat-fishes from Pusan 
(Korea). The collection proved to contain twenty-four 
species, including one new to science, Arnogloasus 
wakiayi, sp. n. Fifteen of the species recorded belong 
to the Japanese fauna, six are more northern in their 
distribution, and only two can be considered tropical. 
—G. Adler berg : The antelopes of northern Tibet and 
of neighbouring territories. A key is given to the 
Tibetan species of the genera Pantholops, Gazella, 
and Procapra , and notes on each species, with the dis¬ 
cussion of geographical variation. Gazella aubgutturoea 
regince subsp. n. is described from north-west Tsai- 
dam.—I. Starik and A. Gurevitch : The adsorption of 
radium by glass. Description of experiments demon¬ 
strating that radium is adsorbed by glass in a neutral 
medium, while in an acid medium the adsorption is 
exceedingly small, 

( C.R.y No. 13, 1931.)— N. Filipjev : Lepidoptero- 
logical notes (11). Some forest pests from the 
Caucasian littoral of the Black Sea. Throe species 
new to the Caucasian fauna are recorded, and one 
species new to science, Platyptilia diveraicilia. is 
described.—V. 1. Gusev : Bionomics of two species 
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of Microlepidoptera new to the U.S.S.R., Ewtriafes- 
sulatana 8tgr. and Laspeyresia mariana Zemy. The 
first of the two species develops in cones of Cupressus, 
the second in berries of Juniperus .—B. Stegmann : 
Origin of the bird fauna of the taiga. Pre-glacial fauna 
of the southern Siberian taiga was composed mainly 
of Sino-Himalayan elements, while that of the east¬ 
ern Siberian taiga showed a very close relation with 
the fauna of North America.—A. P. Semenov-Tjan- 
Shanskii and St. Breuning : Three new species of the 
genus Carabus from Central Asia. Descriptions of C. 
shokalskii sp. n. and O. znojkoi sp. n. from Tjan-Shan, 
and of C. redikorizevi sp. n. from the Alexander range 
in Turkestan.— V. V. Barovskii : Notes on two species 
of beetles new to the fauna of the U.8.S.R., and 
description of a little-known species of the gonus 
Xylobanus Ch. Waterh.—S. Bernstein : An example 
of a continuous function for which the Lagrange 
formula of trigonometric interpolation diverges. 

( C.R ., No. 14, 1931.)—A. Fersman : The geo¬ 
chemical arcs of the Chi bin Mountains.—N. Filipjev: 
Lepidoptorologioftl notes (12). A new Hypochalcia 
from the Ukraine. A description and figures of Hypo- 
chalcia ukrainas sp. n.—A. M. Popov : Anarrhichas 
orientalis Pall,, its systematic position and distribu¬ 
tion, with notes on the species of Anarrhichas in the 
D.K.S.R. 

Sydney 

Royal Society of New South Wales, May 4.—Edwin 
Cheel : A review of Hystematology in botany (Presi¬ 
dential Address). In modern genetical literature, 
species and their subordinate units are regarded aa 
populations. The units are not easy to define, and, 
because of this, certain biologists are of the opinion 
that the main criterion of an individual should be its 
physiological anatomy. Contrasts were given between 
the Jordanian methods of splitting the Linnean species 
into numerous elementary species or micro-species 
which appeared to be the same as what Lotsy termed 
‘ group hybrids \ It has been found by extensive 
cultures that certain so-called ‘ pure lines * give a much 
higher percentage of mutation than others. From 
this result Nilsson draws the conclusion that the 
original ‘ pure line ’ did not contain only homozygotes, 
but also some sort of 4 segregants ’ caused by the 
heterozygosity, thus upsetting the current theory of 
the pi eduction of pure, namely, homozygotic, lines 
by autogamous reproduction. 


Vienna 

Academy of Sciences, April 28.—Fritz Rieder and 
Elisabeth Rona : Investigations on the ranges of the 
a-rays of actinium products. With RdAc the two 
prominent groups of lines with ranges of 4-7 and 4-35 
cm., already soon by other workers, are observed. In 
ftddttmn, three other groups with lower intensities and 
with the ranges 4*6, 4*3, and 4-2 are found. These 
groups correspond with those roeently detected bv 
J une and Rosenbluin in the magnetic spectrum, but 
the a., a a , and a 3 groups of these authors are not 
revealed by the author’s procedure. The groups with 
«««*■» and 4-2 were attributed b/S and 
Rosenblum to AoX, but the results now obtained 
mdioate with certainty that they belong to RdAc. 
«Hpenments with AcX preparations free from RdAc 
give the known group of range 4-3 cm., and also a 
second of range 4-1 cm. For AcC the groups with 
fS" 8 ® 8 ,&»• an<1 observed by Rutherford, 

Wynn-Williams, and Lewis, are confirmed. With AcA 
indications of a fine structure are obtained, since, in 
addition to the group of .0-47 cm. range, two weak 
groups with ranges of 0-35 and 0-00 cm. appear to be 
present. Moreover, with An a group with the range 
.o-b cm. occurs, besides that with range 6-70 cm. 
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Forthcoming Events 

Congress 

Aug. 31-Sept. 7 

British Association for the Advancement of Science 
(York Meeting)— continued. 

Monday, Sept . 5. 

At 10 a.m.— Prof. F. G. H. Boswell : “ The Contacts 
of Geology : the Ice Age and Early Man in Britain ,f 
(Presidential Address to Section C). 

Prof. Beatrice Edgell: “ Current Constructive Theories 
in Psychology M (Presidential Addreas to Section J). 

Prof. J. H. Priestley : “ The Growing Tree " (Pre¬ 
sidential Address to Section E). 

At 6,30 p.m.—M r. H. E, Wimperis : “ Speed in Flight" 
(Public Lecture in the Co-operative Hall). 

At 8 p.m. —Sir Richard Gregory, Sir Harold B. 
Hartley, Mr. Donald Gray, Dr. W. W. Vaughan, Prof. 
W. W. Watts, Mr. W. M. Heller : Discussion on “ The 
Place of Science in the Education of Boys and Girls up 
to Sixteen Years of Age *\ 

Tuesday, Sept. 6. 

At 8 f,m.—M r. C. C. Paterson : 41 Uses of the Photo¬ 
electric OH ” (Evening Discourse in the Co-operative 
Hall). 


Official Publications Received 

British 

How Electricity helps the Farmer: with Special Inference to Power 
anil Lighting In and around Farm Buildings: Dairy Farming; Poultry 
House Lighting. A paper presented by K. B. Rowland at the E.D.A. 
Farmers’ Electrical Conference held at*the Royal Agricultural Show, 
Southampton, July 7th, 1932. Pp. 19. Electricity and the Farm. Pp. 
12. (London: British Electrical Development Association, Inc.) 

City of Leicester Museum and Art Gallery. Twenty-eighth Report to 
the City Council, lHt April 1081 to Slut March 1932. Pp. 27. (Leicester.) 

Technical College, Bradford. Diploma and Special Day Course*, Session 
1932-88. Pp. 240 +10 plates. (Bradford.) 

Journal of the Royal Microscopical Society. Series 3, VoL 62, Part 2, 
June, Pp. xvi +118-262. (Loudon.) 10t.net. 

Transactions of the Natural History Society of Northumberland, 
Durham and Newcastle-upon-Tyne, New Series, Vol. 8. Pp. viil + 106, 
(Newcastle-upon-Tyne.) 8«. 

Navy : Hydrographer s Report. Report on Admiralty Surveys for the 
Year 1931, fjy the Hydrographer of the Navy. Pp. v-x. (London: 
Admiralty.) 

(University of London): County Councils of Kent and Surrey. The 
.Journal of the Bouth-Kaatern Agricultural Co)luge, Wye, Kent, No. 00. 
Edited for the College by Dr. S. Graham Brode-Blrks. Pp, 274. (Wye.) 
7<r. ; to Residents in Kent and Surrey, 4f. 

Scientific Proceedings of the Royal Dublin Socfety. Vol. 20 (N.S.), 
No. 22: The Inhibition of Chemloal Reactions. Part 5 : The Influence 
of Pyridine and other Substances oil the Absorption of Ethylene by 
Sulphuric Acid, and on the Surface Tension of Sulphuric Acid. By 
William Sydney Eager Hickson and Dr. Kenneth Claude Bailey. Pp. 
207-279. (Dublin: Hodges, Figgis and Oo. ; London: Williams and 
Norgate, Ltd.) 1*. 

Forkion 

Japanese Journal of Astronomy and Geophysics. Transactions and 
Abstracts, Vol. 9, No. a. Pp. 111 + 127-243 + 13-82. (Tokyo: National 
Research Council of Japan.) 

Memoirs of the College of Bctenee, Kyoto Imperial University. Series 
A, Vol. 16, No. 8, May. Pp. 198-201. (Tokyo and Kyoto: Msruzeu Co., 
Ltd.) 1.70 yen. 

Annotations Zoologies* Japonensea, Vol. 13, No. 4, May 6. Pp. 278- 
489. (Tokyo ; Zoological Society of Japan.) 4.00 yen. 

Handellngen van hat Zesde Neaertandsoli-iDdisch Natuurweten- 
Hchappfiltjk Congres gehouden t* Bandoeng 22, 28, 24, 20, 2fl September 
1931. Pp. 717. (Bandoeng : A. C. Nix and Oo,) 

Smithsonian Miscellaneous Collections. Vol. 87, No. 7: Preliminary 
(JiaiMitication of Prehistoric Southwestern Basketry. By Gene Weltflsh. 
(Publication 8169.) Pp. 47. (Washington, D.G,: Government Printing 
Office.) 

Proceedings of the United States National Museum. Vol. 81, Art. fl ; 
A Newly Discovered Weat Indian Moltusk Faunula. By Paul Bartsoh. 
(No. 2929.) Pp, 13+8 plates. Vol. 81, Art 0: New tflptem, or Two¬ 
winged Flies from America, Aeia and Java, with Additional Notes. By 
J. M. Aldrich. (No. 2082 .) Pp. 28 + 1 plate. Vol. 81, Art H : The Forms 
of the Common Old World swallowtail Butterfly (Pajtilio mac htw%) in 
North America, with Descriptions of Two new Subspecies. By Austin 
a Clark. (No. 2984.) Pp. 10+8 plates. (Washington, 0.0.: Govern¬ 
ment Printing Office.) 

Egyptian university: Faculty of Medicine. Publication No. 8: The 
Third Pandemic of Plague In Egypt; Historical, Statistical and Epidemio¬ 
logical Remarks cm the first Thirty-two Year* Of its Prevalence, By 
Prof. A W, Wakil. Pp. vi + 109. (Cairo.) 

Transactions of the Academy of Science of St. Louis. Vol. 27: The 
Prairie Horned Lark. By Gayle B. PiCkwelt. Pp. Iv*flfl0 + B4 plxtee. - 
(St. Louis.) 2 dollars. ~ k ■' 
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Problems in the Advancement of 
Archaeology 

I T is some time since anyone so -closely identified 
with field archaeology as Dr. Randall-Maclver 
has presided over * Anthropology * at an annual 
meeting of the British Association for the Advance¬ 
ment of Science. It was, therefore, not without 
wisdom that Dr. Randall-Maolver elected to make 
in hie presidential address a comprehensive survey 
of the practical problems and relations of archaeo¬ 
logical science as it stands to-day, rather than 
to deal with the results of recent research or of 
some specific investigation. Yet more than the 
mere passing of time called for some pronouncement 
on general principles in matters which have seemed 
to him to require comment. In the last decade 
archaeological method and technique have developed 
rapidly ; while the range of archaeological activity 
has been extended enormously in many directions 
both in time and space. Areas which were once 
regarded as widely separated and studied in isola¬ 
tion, are now often viewed as links in a single chain. 
No longer can the methods and aims of archaeo¬ 
logical investigation in any country be regarded 
as of little concern to those who stand outside 
the national boundary. The field of archaeological 
studies, in fact, has undergone, and is still under¬ 
going, a process of unification which gives a peculiar 
significance to any pronouncement on the organisa¬ 
tion and administration of research which is put 
forward with the authority of a presidential chair 
of a section of the British Association. 

I)r. Randall-Maclver admitted that to some 
extent he had been influenced in his choice of 
subject by the example of his predecessor in the 
chair. Prof. Radcliffe-Brown last year, it will be 
remembered, reviewed the methods of field work in 
ethnography and its relation to the problems in 
synthesis of the comparative worker. The two 
branches of investigation in the field have this in 
common, that they now make heavier demands 
than ever before on the technical equipment of the 
investigator. The development of both ethnography 
and archaeology owe much to the amateur ; but in 
neither does investigation stand any longer at the 
stage at which the field notes or the rough spade¬ 
work of the passing traveller are likely to make 
any contribution of lasting value to the respective 
branch of science in whioh he is interested. At 
best they may point the way to the skilled and 
trained investigator. This is not a question of 
amateur versus professional—it is to be hoped that 
research in Great Britain, which owes so much to 
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the amateur, will never be debarred to him—but 
of the trained man, amateur or professional, against 
the untrained. 

In laying it down as a principle which should be 
universally recognised, that none but a properly 
accredited and trained archaeologist, approved and 
supported by a group or committee of experts, 
should be permitted to excavate any site whatso¬ 
ever, I)r. Randall-Maclver opens up a whole nexus 
of problems that confront modern archaeology and 
its future development. 

The more recent legislation for the protection of 
ancient monuments in Great Britain admittedly 
represents a great advance, and has gone some way 
towards ensuring the skilled excavation of valuable 
sites. On the other hand, the British Parliament 
is still sufficiently individualistic in its way of 
thipking to admit private rights of ownership which 
are not always in the best interests of the com¬ 
munity in the long run, especially when they 
endanger evidence which might he invaluable to 
the future archaeologist and historian. 

Dr. Randall-Maclver’s suggestion that part of a 
site upon which excavations are being made, or are 
in contemplation, should be set aside for future 
investigation, after some more or less lengthy period 
has elapsed, in the light of more fully developed 
knowledge—a suggestion, by the way, which was 
made by Sir Flinders Petrie some years ago—is a 
counsel of perfection which perhaps fewinvestigators 
would have the strength of mind to follow without 
the restraint of superior authority behind them. 
That all, however, are not without some measure 
of self-denial in the face of posterity is indicated 
by the recent example of Mr. Alexander Keiller, at 
Windmill Hill, who, as recently announced, has 
reserved part of his valuable Early Bronze Age site 
for a future generation. 

The practice of different countries in relation to 
their ancient monuments is far from uniform. Nor 
can it be said that vigilance is exorcised everywhere 
in an equal degree in securing the observance of 
regulations. In some cases legislation, excellent 
in intention, fails in its object through laxity in 
translating its provisions into action. France, for 
example, would appear a case in point, at least 
until recently, according to the statement of French 
archeologists themselves. In this connexion, and 
in addressing a warning of the dangers ahead to 
those countries in which archaeological investigation 
has scarcely attained the stage even of infancy, Dr. 
Randall-Maclver has two interesting suggestions 
to offer. One, an international question, is the 
formation of something in the nature of an archaeo- 
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logical Court of Appeal—a scientific League of 
Nations; and the other, a oonoem of each country 
individually, but of enormous moment to archaeo¬ 
logical science at Large, deals with control of the 
sale of antiquities—one of the strongest incentives 
to the private owner’s destructive activities. Both 
classes of problem are difficult enough, though 
on paper it is perhaps the lesser which presents 
the greater difficulty in the tangle of conflicting 
interests impeding any straightforward solution, 

It is not to the purpose hero to enumerate or 
discuss the many problems of State regulation of 
archaeological investigation on a nationalist basis. 
They are many and varied. That, in the interests 
of the advancement of archaeological science, uni¬ 
formity in dealing with them, according to the most 
advanced knowledge of the day, is urgently de¬ 
manded, is a matter of common opinion in archaeo¬ 
logical circles. The suggestion of an archeeological 
League of Nations, perhaps, may have reminded 
some of Dr. Randail-Maclver’s audience of the rela¬ 
tion of the League of Nations to matters other than 
political, and of the existence of a Committee for 
Intellectual Co-operation. On the other hand, a 
body less cumbrous to move and in closer touch with 
the actual situation in many, if not all, of its aspects, 
is the recently inaugurated International Congress 
of Prehistoric Sciences, which, although it will come 
into existence at intervals only, has provided, by 
the institution of research committees, a machinery 
for at least the initial stages of exploration of the f 
problem. 

The difficulty of dealing with the sale of ‘ curioR ’ 
to the collector lies at the root of the greater 
number of the unauthorised or unskilful exploita¬ 
tions of the sites of antiquity* Were it possible to 
divert the stream of gold which pours into the 
pockets of the unscrupulous dealer, much of the 
destruction of valuable evidence which goes on, 
especially in the East, would cease automatically. 
On the other hand, the institution of official 4 curio ' 
shops for the sale of museum duplicates on the 
lines of that in Egypt, to whioh Dr. Randall-Maclver 
referred, to be effective would have to be a mono¬ 
poly, and while it certainly would add materially 
to the revenue of the museums, which are never— 
at least, on the basis of their own calculations— 
liberally financed, would open the way to a number 
of abuses whioh it would be difficult to check. 
In Great Britain, the more liberal law of treasure 
trove, a genuine, if restricted, interest in the origin 
and history of finds among the artisan and agricul¬ 
tural classes, and the system of the loau of dupli¬ 
cates by the museums, meet the more serious 
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difficulties which Dr. Randall - Maclver has in 
mind. It must be admitted, however, that only 
rarely in Great Britain do we find antiquities of 
sufficient intrinsic value or of such obvious interest 
as to tempt the unscrupulous. But Great Britain’s 
support, if only through the wide geographical 
distribution of her archaeological interests, would 
be a potent factor in securing action on a common 
basis in those countries in whioh the question is 
one of more vital concern. May we add that the 
creation of a conscience in the collector offers a 
field for missionary effort to the ardent archaeologist. 

Dr. Rand all-Maclver is no respecter of persons 
in his criticism, and he does not hesitate to chide 
the museums which press their excavators for 
impressive specimens to add to their collections, 
without thought of the value of the insignificant 
(in the museum display sense) for the purposes of 
science. In this matter we should perhaps recog¬ 
nise extenuating circumstances for those museums 
which must depend for their existence on the gener¬ 
osity of subscribers. 

In connexion with museum excavations, reference 
was made to what, from the archaeologist's point of 
view, is an evil almost equally grave—the delay in 
publication of results, a fault to which not archaeo¬ 
logical institutions alone are prone. It is impos¬ 
sible to say how far delay in making available 
material for comparative study may have hampered 
advance in archaeological studies. The example of 
Sir Flinders Petrie, who for many years has made 
it an invariable rule to publish his results within the 
shortest time possible after his return to England 
in each year, shows that this is no impossible ideal, 
in so far as nothing more than a record of facts 
observed is required of the excavator in the first 
instance. A time limit for initial publication might 
well be a condition of any permit to excavate. 

Dr. Randal]-MacIver’s presidential address raises 
so many points of broad general, as well as specialist, 
interest, that the commentary might well outrun 
the text in length, and yet not be exhaustive. 
Nothing, for example, has been said of his views 
on the relation of archeology as a science to other 
branches of the study of man. Yet to the archeo¬ 
logist of the future this offers both a guide and a 
warning. Unless the study, one of well-defined and 
rigid limitations in method, be followed in the spirit 
which Dr. Randall-M&clver advocates, a spirit of 
liberal co-operation with other disciplines, it risks 
& specialisation as arid and as sterile as the anti- 
quarianism it has superseded. Of this, however, 
with our present school of workers in the field, there 
is little danger. 
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The Biology of Snakes and Amphibia 

(1) The Biology of the Amphibia. By Dr. G, Kings¬ 
ley Noble. (McGraw-Hill Publications in the 
Zoological Sciences.) Pp. xiii+577. (London: 
McGraw-Hill Publishing Co., Ltd., 1931.) 30tf, 
net. 

(2) Snakes of the World. By Dr. Raymond L, 
Ditmars. Pp. xi + 207 + 85 plates. (New York : 
The Macmillan Company, 1931.) 30a. net. 

(1) TN recent years marked changes have taken 
-L place in the outlook of biologists. Zoology 
must inevitably rest upon a foundation of morpho¬ 
logy and classification ; yet it is being increasingly 
realised that the study of animals demands for its 
development more fertile ground than is presented 
by the facts of anatomy and phylogeny. The living 
animal is a side of zoology which dominates to-day. 
Dr. Kingsley Noble strikes a distinctively modern 
note in the work under notice in directing atten¬ 
tion to the physiological aspect of the subject, and 
he has been successful in covering the dry bones 
of anatomy with living flesh. 

Part I. (458 pages) gives a well-balanced picture 
of the structure, physiology, and ecology of the 
various groups of Amphibia, which are considered 
in relation to one another and to their environment. 
The opening chapters deal with general problems— 
amphibian ancestry, the mechanics of develop¬ 
ment, evolution, and adaptation. The reader will 
early realise that within the limits of the class the 
wide variety of modifications in larval and adult 
forms is remarkable : members of various families 
have taken independently to the land for breeding 
purposes, and we find unrelated forms adapted 
respectively for crawling, swimming, leaping, 
burrowing, climbing, parachuting—examples of 
convergence which have in the past done much to 
confuse systematists in their attempt to arrive at 
a natural classification. Yet, as Dr. Noble shows in 
a survey of life histories (Chap, iii.), larval modifica¬ 
tions and nursing habits frequently serve as an 
important guide to the affinities of species: thus 
the closely related Phyllobates and Dendrobates 
(formerly placed in separate families) are the only 
genera in which the males are known to carry the 
tadpoles on their backs. 

A series of chapters on the structure and func¬ 
tion of the vascular, digestive, nervous, and other 
systems considers each in some detail. Here there 
is a good section on the endocrine glands, embody¬ 
ing the result of much recent research on the im¬ 
portant rdle played by hormoneg in the physiology 
of development, and it is interesting to note the 
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practical value to zoologists of the gonad-stimulat¬ 
ing pituitary secretion, which “ provides a ready 
means of obtaining embryological material at any 
time of the year *\ The four chapters on amphibian 
behaviour and ecology, written in an easy style, 
are informative and stimulating. 

Part IT. (85 pages) deals with the classification 
of Amphibia. Here there is a clear discussion of 
the mutual relationships of genera, free from an 
overwhelming mass of systematic detail; students 
who wish to pursue further this aspect of the sub¬ 
ject are referred to the concluding bibliography of 
comprehensive taxonomic works. We have noticed 
a number of misprints, “ blut ”, “ tadpones ” 
(p. 132), “ inhabiti monguntain ” (p. 167), “ grog ” 
(p. 407) ; and in the full index there is no reference 
to the treatment of neoteny on p. 294. Extensive 
bibliographies (of which there are some 58 pages) 
add much to the usefulness of the book, and the 
well-produced text-figures, many of them new, 
attain a high standard of excellence. Dr, Noble 
is to be congratulated upon the remarkable range 
of fact and theory which he has assembled in 
these pages, and the publishers upon a valuable 
addition to their “ Publications in the Zoological 
Sciences 

(2) Snakes have claimed the attention of man 
from earliest times. Yet few groups of animals 
are so little understood by thef layman, and few 
have been more indiscriminately persecuted. This 
book will help to clear away the prejudice and 
unreasoning hatred so generally directed against 
these reptiles, the majority of which are harmless 
to man, and many of which (by the destruction of 
rodents) are of economic value. Dr. Ditmars, who 
as curator of reptiles in the New York Zoological 
Park has had unique opportunities of studying the 
habits of serpents, oombines the knowledge of a 
trained herpetologist with the experience of a field 
naturalist. Ho writes of snakes with authority, 
and the descriptions of his pets, both as cap¬ 
tives and in Nature, are lively, informative, and 
intimate. 

Dr. Ditmars assumes in his readers no previous 
acquaintance with the group. The book opens 
with several introductory chapters on distribution, 
habits, and classification. There is an interesting 
account of “ The Giant Serpents It is perhaps 
comforting to learn from an authoritative source 
that, in spite of the numerous reports of larger 
specimens, the record proved measurement of 
Python reticulatus —the world's longest snake— 
does not exceed 33 feet. Chapters vii. and viii. 
deal with the harmless species of the New and Old 
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Opisthoglyph (eeir-fanged) snakes. 

The remaining, and main, portion of the book 
is devoted to the appearance, habits, and distribu¬ 
tion of poisonous species. These chapters contain 
some useful information on the treatment of snake¬ 
bite and on the physiological effect of specific 
poisons. The zoogeographical arrangement here 
will be especially appropriate in the hands of sports¬ 
men, field naturalists, agriculturists, explorers, and 
others to whom a knowledge of these creatures is 
a matter of great practical value. It is perhaps 
unfortunate that the American species receive more 
than their share of attention ; thus the Old World 
harmless snakes (Colubrinse) are condensed into 
less than half the space devoted to those of the 
New World, and no mention is made of the com¬ 
monest tropical and South African genera, such 
as Boodony Chlorophis , and Philothamnus . 

The book is well got up, and 160 splendid photo¬ 
graphic reproductions, mostly from living speci¬ 
mens, are valuable as an aid to identification, 
and will repay careful study. They testify to the 
author's skilful technique as a photographer, and 
the portrait of a King Cobra (Plate 38) has high 
piotorial merits. Hugh B. Cott. 


A Physiologist looks at Wild Animals 

Emigration , Migration , and Nomadism. By the late 
Walter Heape. Edited with a Preface by Dr. 
F. H. A. Marshall. Pp. xii+369. (Cambridge : 
W. Heffer and Sons, Ltd.; London: Simpkin 
Marshall, Ltd., 1931.) 12*. 6 d, net. 

R. F. H. A. MARSHALL has edited and pre¬ 
faced this posthumous work by the dis¬ 
tinguished authority on the sexual cycle, Walter 
Heape, Few books cast a wider net for readers 
than this. The physiologist, the natural historian, 
the ecologist, the anthropologist, the psychologist, 
even the alienist, are concerned with the subjects 
treated. Y et how many of these, except the physio¬ 
logist, will get past the first chapter ? And how 
many physiologists win read the rest ? 

Many who would find the rest of the book of 
absorbing interest will be dismayed by this firat 
chapter, for it includes many technical words which 
could have been avoided in a book of such wide 
appeal. Further, it is perhaps the most speculative 
part of the book, and was written before the author 
was acquainted with the work of Evans and others 
on vitamin E. The author foreshadowed the dis¬ 
covery of this vitamin. Recent research seems to 
show that he laid too great stress on nutrition as 




gurrEMBBR 10, 1032] NATURE ' ■: 381 


a factor in the control of breeding seasons. It is 
true that certain of the higher animals do not breed 
in the absence of vitamin E, but evidence is not 
yet forthcoming that it is the absence of this factor 
in the non*breeding season which causes them not 
to reproduce. ^ 

There has been surprisingly little research on the 
actual cause of breeding seasons, presumably be¬ 
cause the research must be physiological, and 
physiologists are mostly concerned with man and 
with animals which do not have breeding seasons 
in laboratories. Rowan and Bissonnette have, 
however, shown the importance of light as a con¬ 
trolling factor in the reproduction of birds, and 
other workers have obtained similar results with 
mammals. This recent research makes it probable 
that Heape has exaggerated the importance of the 
nutritional factor in the control of reproduction, 
despite the fact that in certain cases (as in sheep) 
food does play a part. 

A wealth of natural history observation? has 
been brought together in this book, bearing on the 
large - scale movements of animals. The author 
differentiates clearly between migration, which is 
a purposeful movement followed by a return, and 
emigration, which is the useless mass movement 
of the lemming and springbuck followed, not by 
return, but by death. The importance of territory 
in animal life is stressed. Eliot Howard’s concept 
of the importance of territory in bird life is extended 
to almost the whole animal kingdom. 

Heape saw clearly that if animals are machines, 
then they are vastly more complicated and un¬ 
reliable and individual machines than most bio¬ 
logists are prepared to admit. The reader finds 
himself confronted with the problem of whether 
butterflies may be hysterical in certain circum¬ 
stances, and animals are throughout regarded in 
a frankly anthropomorphic way. Heape does not 
hesitate to compare the movement of a pack of 
wolves with that of a nomadic tribe of men. 
Writing of birds, he says, “ ... it would seem to 
be clear that migration is not solely a matter of 
habit, or of instinct; reason may exert a part in 
it, and intelligence be accorded a more prominent 
place in the ordering of migratory movement than 
is generally acoeded *\ 

One cannot fail to be reminded of Elton’s out¬ 
look, and to regret that Heape was not acquainted 
with his work. Especially is this so when the 
author is dealing with the periodicity of abundance 
in animals. Dr. Marshall has to some extent made 
good tide defect, by giving brief accounts of Elton’s 
work in footnotes. Heape thought that the regu- 
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larly periodical emigrations of the lemming were 
due simply to overcrowding and scarcity of food. 
He overlooks the fact, pointed out by Elton, that 
animals may show the same periodicity on both 
sides of the Atlantic. Some unknown factor must 
evidently be at work. Otherwise, although widely 
separated animals might have a periodieiiy of 
approximately the same time-interval, they could 
not be expected to keep step in Canada and northern 
Europe. 

The reader must be prepared for speculation if 
he is to enjoy the book. Even the most speculative 
will have qualms about a long description of the 
start of a butterfly emigration, which, as the author 
frankly admits, is only a phantasy. Many readers 
could advantageously skip large parts of the book, 
in which rather fragmentary information is given 
about a large number of species after a full and 
valuable discussion of a phenomenon of emigration, i 
migration, or nomadism in the few forms on which 
much is known. The fragmentary parts might 
have been printed in small type, or placed in 
appendices, where they would no doubt have been 
valuable to a few, without taxing too heavily the 
skipping capacity of the majority. 

The author’s object in writing the book was 
to stimulate wider research on the comparative 
physiology of the reproductive system. If zoo¬ 
logists can be made to take an interest in function, 
or physiologists in wild animals, then his object 
will be achieved. John R, Baker. 

Artificial Resins 

Artificial Resins . By Prof. Johannes Scheiber and 
Dr. Kurt Sandig. Translated from the German 
by Dr. Ernest Fyleman. (The Specialists’ Series.) 

Pp. vii+447. (London : Sir Isaac Pitman and 
Sons, Ltd., 1931.) 30*. net. 

A MBER for decorative purposes, shellac in the 
-tlL electrioal industry and for gramophone 
records, copals for varnishes, rosins in soaps : all 
are natural resins. The importance of the part 
they play in the daily economy of the world is 
obvious ; indeed, at least half a million tons of 
them are used annually. Latterly, they have been 
supplemented and even substituted at a rapidly 
increasing rate by substances made artificially by 
the systematic exploitation of numerous organic 
chemical reactions. Such products have many new 
economic potentialities, particularly since, with 
increasing experience, the control of the reactions 
which produce them becomes more accurate, so that 
the possibility is offered of varying their properties 

Ll 
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widely and of in creasing desirable qualities to a 
degree impossible with natural products. Already 
some forty thousand tons of synthetic resins are 
produced annually. 

The book before us is a careful translation 
from the German, in which the authors’ mean¬ 
ings have been reproduced as accurately as pos¬ 
sible. Perhaps in consequence we find it somewhat 
involved in style and far from easy reading, even 
when allowance is made for the difficulties of the 
subject. 

The first half is devoted to a general theoretical 
discussion of the various known forms of chemical 
polymerisation and condensation. The treatment 
will be found to be complete and of value to the 
now numerous workers in this field. The latter 
porticp deals with the practical aspects of resin 
manufacture, discussing in turn the ooumarone and 
aldehyde resins, the phenol-aldehyde resins, and the 
urea-formaldehyde condensation products. This 
section contains full references to the literature. 
Experts will find blemishes here and there, but they 
will readily pardon these in view of what is, after 
all, the main value of the book—its wealth of 
suggestive ideas. 

The power of many organic substances, and of 
aldehydes in particular, to take part in chemical 
condensations has long been used in effecting 
chemical syntheses in the laboratory, where the 
aim has usually been to restrict the reaction to the 
formation of simple compounds and to avoid the 
production of resinH. In the new industry, however, 
the formation of such resins is encouraged by 
working under conditions suitable to give products 
of complex and largely unknown constitution, but 
which under proper control are uniform from batch 
to batch. At first the practical operations were 
largely based on guesswork and experiment, but 
now the behaviour of the various types of un¬ 
saturated groupings is becoming understood, as is 
also the mutual influence of various radicals on 
them. 

Looking ahead, there appears to be no boundary 
to what the synthetic resin industry may in time 
accomplish. Some enthusiasts even predict that 
our future furniture will be constructed from resins 
obtained by condensing formaldehyde, made from 
ooke, with the phenolic constituents of low tem¬ 
perature tars, and that such material may largely 
replace wood in internal work. The wireless and 
gramophone industries are being largely built up 
on these resins. It is to be hoped, therefore, that 
the manufacture of all types of them will not be 
neglected in Gfeat Britain. E.F. A. 
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The Eiyoyment of Nature 

The Open Air Year ; an Anthology of the Seasons 
selected from The Times. Pp. xii + 242 -f 20 
plates. (London: The Times Publishing Co,, 
Ltd., 1932.) Is. 6 d. 

0 this volume of papers reprinted from the 
Times, Viscount Grey of Fallodon contributes 
a singularly happy introductory essay which in 
itself supplies unity or harmony to the book. 
There is probably little or nothing in the papers 
which is not already well known to specialists in 
the various subjects. There are, however, many 
things in this book about common country objects 
which, as Viscount Grey points out, are not common 
knowledge even to dwellers in the country, and 
perhaps still less to that increasing body of the 
public which is interested in outdoor Nature. In 
an attractive style and with a literary charm that 
is in no way inferior to that of such writers and ob¬ 
servers as Richard Jefferies or W. H. Hudson, they 
convey a good deal of accurate scientific knowledge 
whioh should enable the visitor to any of the places 
or scenes described to discover and enjoy aspects 
of which he was previously unaware. The book is 
a worthy companion to Cornish’s “ Wild England 
of To-day ” or Edmund Blunden’s more recent 
sketches, “ The Face of England 
In the true sense of the word, we have in this book 
popular science of a high order, and the reflection 
occurs in passing that the popular knowledge of 
physical as well as of outdoor Nature or natural 
scienoe might well be encouraged by its exposition 
on similar lines. The writings of T. H. Huxley alone 
afford sufficient evidence that the accurate but 
lucid exposition of the more scientific aspects of 
biology is not too herculean a task for human 
powers. There are few more urgent needs at the 
present time than for first-class expositors in every 
branch of scienoe who can link together as felicit¬ 
ously as in this book the accurate description or 
analysis of scientific observations or facts with a 
literary skill which has an intrinsic popular appeal. 

In the introduction to which we have already 
referred, Visoount Grey, commenting on an observa¬ 
tion in the essay “ The Flame of Autumn ”, that 
the colours of autumn leaves cannot be robbed of 
romance by being harnessed to some utilitarian pur¬ 
pose, is moved to the reflection that the utilitarian 
purpose is secondary in the design of Nature, and 
to emphasise both the infinite beauty of thewo&d 
and, separate from but insej^ably oonn^ 
this, the power of man to perorive this beauty 
to be moved by it* It is at least possible that 
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present lack of the needed expositors in many 
branches of science is due to lose of this vision of 
beauty through the concentration on analytical or 
synthetic methods. It is only when we are able to 
perceive and respond to the beauty of our subject 
and to see it in some true perspective that we can 
expect to receive the power to expound to others, 
in language understood by all, the vision vouch¬ 
safed us, or the results obtained and the methods 
by which they were obtained. So far as outdoor 
Nature is concerned, volumes such as that under 
review, in kindling this vision and love of beauty, 
may also assist in the formation of a public opinion 
intelligent and strong enough to secure the action 
which in so many quarters is sadly needed, if serious 
depletion of the flora and fauna of our countryside 
is to be prevented and its beauty spots secured from 
irreparable damage in the local interests of some 
supposed utilitarian or business scheme. 

Short Reviews 

Biologie des Radiums und der radioaktiven Elemente. 
Von Prof. Dr. Julius Stoklasa. Unter Mitwir- 
kung von Dr. Josef Penkava. Band 1 : Biologie 
des Radiums und Uraniums . Pp. xiv + 958. 
(Berlin : Paul Parey, 1932.) 74 gold marks. 

Several books have been written on the biological 
effects produced by the radiations from radioactive 
bodies, and they have presented the chief character¬ 
istic changes in living things in the relationship of 
such changes to the main issues of radiological 
treatment. It is fairly generally admitted now that 
although the main effect of the radiations is a direct 
one upon the tissues immediately irradiated, other 
effects are produced in an indirect way which may 
be of great importance in the final result of any 
radiological exposure. The aim of the authors in this 
exhaustive work (another volume is foreshadowed) 
is to present these biological effects from an entirely 
different point of view, and about two-thirds of the 
present volume is devoted to the description of 
elaborate methods of estimating the effects of the 
rays on vegetable life. It is only when p. 640 is 
reached that the animal kingdom receives atten¬ 
tion, and even in this section the authors give 
their fullest consideration to the types of biological 
change that are most conspicuous in plant life, 
namely, those which regulate respiratory exchange. 

Many of the experimental methods described in 
the dominant section of the book have been devised 
by one of the authors, and they leave the reader 
with little doubt of the profound effect which can 
be produced by radioactivity on young plants and 
seeds. The literature of a few years ago on this 
subject revealed acute differences of opinion among 
experimenters as to whether the radiations could 
stimulate cell life, and the authors have done a great 
service in gettihg together a comprehensive series 
. ol tests which serve to show how many factors 
Evolved in the processes of normal growth have to 
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be taken into consideration before the term stimula¬ 
tion can safely be applied to any particular phase 
of the growing organism. 

The book is a most careful compilation and 
should prove to be of great use as a reference 
book on these particular biological effects, even 
though there is very little direct reference to their 
significance in modern radiotherapeutic methods. 

Dynamics of Airplanes and Airplane Structures. 
By Prof. J. E, Younger and Prof. B. M. Woods. 
Pp. xiii-f-263. (New York: John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1931.) 17$. 6d. net. 

This is distinctly an American students’ textbook 
that has no counterpart in Great Britain. It is 
obviously the work of skilled mathematicians, who 
have applied their knowledge to the investigation 
of some of the peculiar problems of the aeroplane. 
They have evidently treated their subject muUum 
in parvo , and have rigidly resisted the temptation 
to stray from the application of mathematics to 
the problems before them, into the more philo¬ 
sophical outlook, which is so often the case with 
bookR of this description. The reader’s taste will 
decide whether or not this is an advantage. This 
narrow outlook is not an ideal training for the 
student, but on the other hand it must be admitted 
that the authors do 1 deliver the goods ’ and in a 
volume of reasonable size. Judged from the point 
of view of the English educational system, it is 
recommended for reading to a student who, having 
already studied the fundamentals of aeronautics, 
will benefit by approaching the subject from a 
somewhat different point of view, before taking 
up the deeper detailed investigations, as published 
in monographs such as the Aeronautical Research 
Committee Reports and Memoranda. 

The text is divided into three parts. Part 1, 
44 Simple Dynamics of Airplanes ”, deals with 
mathematical principles, ana uses the aeroplane 
for the provision of illustrative examples. Part 2, 
“Advanced Dynamics of Airplanes , treats the 
various aspects of the machine in flight, including 
a useful study of stability. Part 3, “ Special 
Problems ”, deals with special problems such as 
dynamic loading, periodic oscillations, vibration, 
flutter, etc., all of which are bandied according to 
the most modem accepted theories. 

The book has a useful decimal system of reference, 
both in paragraphing and numbering of formulas, 
which makes cross-reference particularly easy. 
The index refers to page numbers. 

Mendelism and Evolution . By E. B. Ford. Pp. 
xii + 110. (London: Methuen and Co., Ltd, 
1931.) 3 s. 6d. net. 

Tms little book presents with great clearness and 
precision the actual position of modem genetics in 
its relation to the problem of evolution. It repre¬ 
sents a review of the whole field of the subject and 
of the most important theories developed around it 
in recent years. Each aspect of the problem is con¬ 
sidered with referenoe to a wealth of data, which 
should prove invaluable to students who have not 
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the time to collect for themselves the information 
rather widely scattered in the literature of the 
science, and necessary to obtain a grasp of the 
present state of the problem. 

In a preliminary chapter the fundamental laws 
of the particulate theory of inheritance are crisply 
and clearly set forth, for which those who have 
not made a study of genetics will be grateful. The 
interaction of heredity and environment is then 
considered, with special emphasis on the internal 
environment provided by the gene complex. This 
is aptly followed by a review of the theory of the 
evolution of dominance and reoessiveness. The 
question of the role of the cytoplasm in inheritance 
is well handled, and the adequacy of Mendelian 
inheritance to sustain the processes of evolution is 
demonstrated. The importance of geographic and 
also of genetic isolation with regard to the origin of 
species is well illustrated. Mr. Ford has, in fact, 
treated a very many-sided subject in a remarkably 
thorough and satisfying manner. A glossary which 
includes all technical words not explained in the 
work itself places this excellent book fully within 
the appreciation of the layman. 


contours that characterise the anticlinal wall in 
many cases, etc. 

The chemistry of these membranes—slime forma¬ 
tion, lignification, the nature of the cuticle and of 
wax excretions—receives very adequate attention. 

The protoplasm of the epidermal cells and the 
various inclusions that have been reported are fully 
dealt with. The development and regeneration of 
the epidermis are adequately treated, so far as is 
permitted by the laok of attention these problems 
have had up to the present. The function of the 
epidermis leads to a full treatment, as an absorbing 
system, of the root surface and of the root hairs, 
but such physiological subjects, as also theories of 
light perception by epidermal cells, are only con¬ 
sidered so far as they have led to re-examination 
of structural features of epidermal tissues. The root 
hair receives much attention when considering the 
epidermis as an absorption system, but the epidermis 
as a protection against evaporation receives less 
attention, and the problem whether hairs on the 
shoot epidermis hinder or help evaporation is left 
alone. Stomatal apparatus is evidently excluded 
from the scope of the monograph. 


Chemistry in the Service of Man . By Prof. Alex¬ 
ander Findlay. Fourth edition. Pp. xviii + 355. 
(London, New York and Toronto : Longmans, 
Green and Co., Ltd., 1931.) 6s. net. 

Writers have called this a chemical age : it is 
certainly a period of chemical evolution, and side 
by side with a rapid advance in the science of 
chemistry there is great progress in its application 
to material things. Every layman participates in 
the benefits, and it behoves most of us to have some 
understanding of the how and the why of them. 
The conversation books of a former generation 
taught us in an entertaining way of the fruits of 
the earth and even of chemistry : to-day they are 
replaced by such hooks as that of Prof. Findlay, 
now in its fourth edition. He has Homehow 
achieved the task of compressing everything into 
a very small compass, and yet produces a book 
which is eminently readable by an average person 
who seeks to enlarge his curiosity after the works 
of Nature. It is a book which should be widely 
read : in a more enlightened age one would expect 
a long notice of it to bo treated as a feature by 
the literary reviews—surely a knowledge of what 
things are is of more importance than the history 
of a particular period, or the life of an eminent 
statesman, soldier, or courtesan ? E, F. A. 

Handbuch der Pflanzenanatomie. Herausgegeben 
von Prof. K. Linsbauer. Lief. 27. Abt. 1, Teil 2 : 
Histologic. Band 4 ; Die Epidermis. Von k! 
Linsbauer. Pp. viii+284. (Berlin: Gebrttder 
Borntraeger, 1930.) 29-40 gold marks. 

The section of this handbook upon anatomy that 
deals with the epidermis has been written by the 
editor of the series and might serve as a very good 
example of such encyclopaedic work at its best. 
The epidermis is considered from the point of view 
of the morphology and detailed structure of the 
individual cells, with special sections upon the 
thickening and pitting of the wall and of the wavy 
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Studies on the Genus Pythium . By Velma Dare 
Matthews. Pp. v +136 + 29 plates. (Chapel Hill, 
N.C.: University of North Carolina Press; Lon¬ 
don : Oxford University Press, 1931.) 13*. 6d. net. 
Miss V. D. Matthews’ book gives a very complete 
account of the genus Pythium . The author col¬ 
lects information of the methods and media for 
culture, discusses distribution and habit, the pro¬ 
duction of mycelium, sporangia, conidia, zoospores, 
and sexual organs, ana considers taxonomic char¬ 
acters. The genus Pythium is taken as it was 
originally established by Pringsheim, though its 
vicissitudes since that time are also enumerated. 
A key to the species is given, and each one is de¬ 
scribed in detail, with such physiological characters 
as are known. The host-range is also enumerated, 
and the book includes twenty-six plates of line 
drawings and an extensive bibliography. The 
academic or economic mycologist will find the book 
a useful work of reference. 

Agricultural Policy in Souih Africa . By Prof. 
H. D. Leppan, Pp, 101. (Johannesburg: The 
Central News Agency, Ltd., 1931.) 0*. 

Perhaps the chief interest of this book is the 
summary of the natural conditions in South 
Africa : the accounts of the soil, climate, water 
problems, and others. Few countries in the world 
are more interesting to students; within a com¬ 
paratively short range one finds the moist temperate 
climate of the southern part of Cape Province, the 
semi-arid conditions of the Karroo, the desert of 
Griqualand, the open steppe-like country of the 
veldt, and the tropical luxuriance of northern Natal. 
Farther north comes the park-like country that 
stretches away to the equator and beyond. All 
these natural features react on the agriculture 
and bear on the agrarian policy best suited to the, 
country. The author’s discussion will be found of 
interest, even to those not particularly concerned 
with the agricultural industiy. 
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Radio Observations during the Total Solar Eclipse of Aug. 31 

T HE radio observer of eclipse phenomena is sub- Further work must also take acoount of the redis¬ 
ject to one important limitation which at tribution in the horizontal of that ionisation which 
once denies him the most spectacular successes and results from the injection of ionising agents into 
safeguards him from the most acute disappoint- regions outside the vertical column of ionosphere 
ments of the optical observer. He cannot make directly sampled by the modern technique of short- 
direct observations on the solar phenomena, but is base echo sounding. The replenishment bf ionisa- 
restricted to a sort of indirect photometry of the tion in the Kennelly-Heaviside region after sunset, 
ionosphere, a region already subject to such wide noticed by Appleton and Naismith 2 in England, 
and ill-understood variations that no completely by Schafer and Goodall 3 in the United States, and 
conclusive determinations are likely and no fully by Ranzi 4 in Italy, may possibly be referred to this 
satisfactory control observations possible. At best, horizontal redistribution. 

then, the agreement between the temporal sequence The radio observations made in connexion with 
of radio phenomena and the sequence predicted the total solar eclipse of Aug. 31 were of three 
from theories of the media will give strong support kinds. The first and most directly interpretable 
to one of the competing theories; at worst, a cor- class contained short-base echo experiments de¬ 
relation of substantial magnitude will be submerged signed to give direct evidence of the state of ionisa* 
in random variations. tion vertically above the experimental stations. 

The eclipse of Aug. 31 was ill-situated, in place These stations were, in some cases, existing research 
and time, for the mitigation of these difficulties, establishments, but the Canadian authorities set up 
The line of optical totality did, indeed, fall happily special stations at points vertically under the lines 
for detailed observation, but totality was reached of optical totality for the two principal regions 
at a time of day when the diurnal curve of ionisa- (these lines lying somewhat south-west from the 
tion density in the ionosphere was already likely line of totality at ground level), and Canadian and 
to be falling steeply, so that the temporary with- United States expeditions also proceeded to points 
drawal of the ionising effect of ultra-violet light as far eastward as were conveniently attainable on 
could only make the existing slope steeper, and the the American continent, in order to sample the 
renewal of the effect could only be referred to a particle eclipse. The second class of observation 
lower datum point. The centre line of the antici- was made on long distance signals specially emitted 
pated particle eclipse 1 was likely, on any probable for the purpose on frequencies and trajectories 
assumptions of particle velocity, to lie mainly over chosen to enhance the relative importance of one 
the ocean, and the only observing stations near the or other of the ionised regions in its normal and 
centre line (computed from the most probable ‘ eclipsed ’ states. The collaborations amongst the 
velocity) were the necessarily under-manned and American Telephone and Telegraph Company in 
under-equipped Polar Year stations on the eastern the United States and the Post Office and Depart- 
coast of Greenland. These stations were still more ment of Scientific and Industrial Research in Great 
heavily hahd^capped than were the American Britain, and between the British and Canadian 
stations by the steeply falling diurnal curve, while Marconi Companies, belong to this category. The 
western European stations were near the very sun- third class of observation dealt with the quality of 
set limit of eclipse, and consequently observed in reception of signals normally available, and included 
the unstable and variable conditions which have, the considerable body of amateur collaboration in 
from the earliest days of radiotelegraphic obBerva- two continents, the resultB of which will doubtless 
tion, been known to characterise the sunset period, become available at an early date. 

The crucial problem to be examined was, of It need scarcely be said that detailed observa- 
course, the discrimination between ultra-violet tional results and considered conclusions are not 
light and corpuscles as ionising agents for the two yet available for discussion. But by the courtesy 
main regions of the ionosphere. There was sub- of the many authorities concerned the preliminary 
stantial agreement that the Appleton region, above data, specially communicated for publication in 
200 km., probably owed most of its ionisation to Nature, may be summarised here. The data will 
ultra-violet light, but while Chapman inclined to be taken in geographical order, from the eastern 
the view that the Kennelly-Heaviside region, at fringe of the particle eclipse to the western fringe 
about 100 km. height, was ionised by neutral solar of the optical eclipse. 

corpuscles, Appleton and Naismith “ accept ultra- Dr. Van der Pol, observing at Eindhoven, was so 
violet radiation as one of the causes, if not the chief situated that the particle eclipse (here regarded as 
cause, of the ordinary diurnal replenishment of the an eclipse of 1600 km./min. particles) was partial 
ionisation in Region E” (the Kennelly-Heaviside only, and was overtaken hallway through by the 
region), and “ regard the solar stream of neutral incidence of ground sunset. It was, then, not sur- 
partioles as oausmg the extraordinary effects on prising that in such unfavourable geographical con- 
abnormal days ft may be remarked that further aitions no marked anomaly in Kennelly-Heaviside 
theoretical development of this view would appear layer conditions was observed during the eclipse, 
to be necessary to acoount for the remarkably The two stations of the Department of Scientific 
limited single range of height within which these and Industrial Research, namely, the Polar Year 
mixed agencies develop maximal ionisation density, station established, in co-operation with the British 
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National Polar Year Committee and the Norwegian tron density in this layer fell to ft selected critical 
Committee for Cosmic Physics, at Tromso, and the value, low enough to permit the escape of 70 metre 
Radio Research Station, Slough, were, despite their waves, nearly an hour earlier on the eolipse date 
geographical separation of 1330 miles, similarly situ- than on each of the adjaoent oontrol days. This 
ated in respect of the particle eclipse, which ended time of critical value was confirmed by London* A 
about the time of local Bunset at both stations, slight rise in the effective height of the Appleton 
Prof. Appleton’s station at King’s College, London, layer was observed at Cambridge at 1830 on Aug* 
and Mr, J, A. Ratcliffe’s station at the Cavendish 31. There are here two very slender suggestions 
Laboratory, Cambridge, both working, as always, that the cutting off of the oorpusoular ionising agent 
in close oo-operation with Radio Research Station, permitted recombination to bring about an exoep- 
formed with Slough a group of stations thus un- tionally early night condition, and increased the 
favourably situated in south-east England, each of height to which it was necessary to proceed before 
which undertook a distinct section of a single ob- finding a particular ionisation density, 
servational programme of short-base echo work. Slough concentrated attention especially on the 
The Post Office stations at Dollis Hill, Baldock, and Kennefiy-Heaviside region, about which Cambridge 
Cupar, and the Slough station, participated simi- and London were able to supply confirming evi- 
larly in a single programme of organised observa- dence. It is firmly established by the combined 
tion on trans-Atlantic radio channels. data that the ionisation density in this layer was 

The Tromso observations were complicated by notably lower in the late afternoon of Aug. 31 than 
the fact that the ionosphere was in the process of on Aug. 30 or Sept. 1; the equivalent electron 

density being about 2 x 10 6 elec¬ 
trons per c.c. on both control 
days. At 1815 on Aug. 31 the 
value of 2-5 x 10 8 was moment¬ 
arily attained, but in general the 
value lay below 2 0 x 10\ At 
1851 the density was below 
0*6 x 10 8 , at 1905 this value was 
exceeded, and from 1940 to 
2030 the average density was 
of the order of 1 x 10 5 . There 
is, then, definite evidence of a 
relatively low ionisation density 
at the time of the particle eclipse, 
followed by a notable rise. This 
low density at 1830 has no 
counterpart on the control days, 
but the rise between that hour 
and 1900 is paralleled by the 
events of Aug. 30. 

The British observations on 



recovery from a severe magnetic disturbance. Had 
the station been farther from the sunset fringe, this 
magnetio disturbance might have been of import¬ 
ance in the study of the particle eclipse, but the 
general result of the superposed conditions was that, 
on a preliminary survey at least, the Tromso record 
gives no suggestion of eclipse effects. 

The results from Cambridge, London, and Slough 
may conveniently be considered together, Cam¬ 
bridge and London, concentrating special atten¬ 
tion on the Appleton layer, agreed in showing that 
the ionisation density m this layer increased be¬ 
tween 1800 and 1900 G.M.T., suggesting that any 
effect of the particle eclipse on this layer was (1) 
over before 1815, (2) absent, or (3) overlaid by 
another cause of increased ionisation density. A 
notable decrease of ionisation observed by London 
about 1700-1720 might have supported (1), sug¬ 
gesting the eclipse of unexpectedly slow particles 
of low penetrating power, but the occurrence of a 
similar effect of loss magnitude, on the succeeding 
control evening, was against this interpretation. 
On the other hand, Cambridge found that the elec- 
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trans-Atlantic signals were made 
on frequencies of 13,390 ko./sec. (wave-length 
22*4 m.), 8065 kc./seo* (34-7 m.), and 60 kc./sec. 
(5000 m.) emitted from the stations of the American 
Telephone and Telegraph Co. at Laurenceville, of 
the General Eleotrio Company at Schenectady, and 
of the American Telephone and Telegraph Co. 
at Rooky Point respectively. The 13,390 ko./sec. 
channel was watched at Baldock and Cupar, and 
the ray angles and state of polarisation were mea¬ 
sured at Slough ; the 8666 ko./sec. channel was 
watohed at Slough ; while the 60 kc./sec, channel 
was watched at Dollis Hill, Baldock, and Cupar. 

It may be said at once that on the higher fre¬ 
quencies, no phenomena were observed which lay 
outside the normal range for the average afternoon; : ;v , ■ 
the impossibility of isolating any eclipse event on 
these channels is emphasised by ft very great con* 
trast in behaviour from one control day to another, 

A complete fade-out between 1051 and 2000 G.M.T. £ 
on Aug, 31 was observed on the 12,800 kc./sec, 4 
channel, but, as just indicated, no special signify 
canoe can be attached to it. f 

The 60 kc./sec. channel, however, is subjectto 
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very much smaller rang© of normal variation, and 
the fact that this frequency range must involve the 
Kennelly-Heaviside region as an important element 
in propagation gave it an especially important place 
in the programme. Dollis Hill and Baldock did 
not observe any important anomalies on the eclipse 
date or on the control days. Cupar, on the other 
hand, experienced a complete fade-out between 
2015 and 2018 G.M.T. on Aug. 31, followed by a 
recovery to a relatively high signal level at 2030. 
This sequence of phenomena was the only departure 
from a very close similarity between the variation 
curves for Aug. 30 and 31, as shown in Fig. 1. A 
complete fade-out of this type is such a rare event 
on the 60 kc./sec. channel that it is certainly sig¬ 
nificant, and the time of its occurrence, although 
somewhat surprisingly early, is so close to the time 
of minimum illumination of the lower ionosphere 
over the early part of the trajectory, that it may be 
concluded with some confidence that we have de¬ 
finite evidence of an ultra-violet eclipse effect on 
the Kennelly-Heaviside layer. 

Details of the observations made by the Dutch 
and French Polar Year parties at Angmagssalik 
and Scoresby Sound respectively are, unfortunately, 
not yet available. 

The Canadian joint observations are summarised 
in a special communication kindly cabled by Prof. 
A. S. Eve. The special expeditions sent to Vanleek 
Hill, Ontario, and to Kingston, Ontario, under the 
direction of Dr. J. T. Henderson and Dr. D. C. 
Rose respectively, report distinct losses in the 
ionisation of both the Kennelly-Heaviside and 
Appleton layers during the period of optioal eclipse. 
The special expedition to Corner Brook, Newfound¬ 
land, also under the direction of Dr. Henderson, 
gives supporting evidence. 

The observations at all three Canadian stations 
give no indication of any effect of corpuscular 
eclipse. The Nova Sootian expedition of the U.S. 
Bureau of Standards had not reported at the time 
of writing. 

The Northern Electrio Company found no inten¬ 
sity change in 500 metre signals between Ottawa 
and Montreal, while the Canadian Marconi Com¬ 
pany found no definite changes which could be 
ascribed to the eclipse in 22-37 metre transmissions 
across the Atlantic. 

Observations at the Bureau of Standards, Wash¬ 
ington, revealed effects on both Kennelly-Heaviside 
and Appleton regions. The methods adopted en¬ 
abled a measurement to be made of the critical 
frequency just capable of penetrating each region 
at vertical incidence. Penetration of the lower 
region would be indicated by a sharp change in the 
retardation time of the radio echo, from that corre¬ 
sponding to the lower region to the much higher 
value corresponding to the upper region. Penetra¬ 
tion of the upper (and more highly ionised) region 
would be indicated by the absence of an echo on the 
relatively high frequency which had first penetrated 
the lower radon without measurable reflection, but 
had still, below the critical value, been reflected 
from the Appleton region. The Bureau of Standards 
reports that the conclusions to he drawn from the 


observed effects on the Appleton layer are still 
under consideration. For the Kennelly-Heaviside 
layer, however, the critical frequency of penetration 
was lower by about 1000 kc./sec. at the end of 
optical eclipse than before and after eclipse. The 
minimum oritical frequency was reached about five 
minutes after the maximum of partial optical eclipse 
at Washington. This decrease of critical frequency 
indicates that the partial ultra-violet eclipse at 
Washington, with a duration of about an hour and 
a half, was aooompanied by a very slightly lagging 
reduction of something between 35 and 60 per oent 
in the density of ionisation in the Kennelly- 
Heaviside region. 

The provisional conclusions to be drawn from this 
assembly of data may now be summarised. 

Optical Eclipse ,—The evidence from the U.S. 
Bureau of Standards, National Research Council 
of Canada, and British Post Office establishes be¬ 
yond any doubt the importance of ultra-violet light 
as a principal ionising agent for the Kennelly- 
Heaviside layer. 

The evidence from Canada establishes a similar 
ultra-violet effect for the Appleton region, and the 
Bureau of Standards data probably support this 
evidence. 

The evidence from European short-base echo 
stations was not expected to bear on the optioal 
eclipse, nor does it do so. 

Particle Eclipse .—No evidenoe is yet available 
from the only stations even moderately favourably 
situated for observations on the effects of the 
particle eolipse. 

The Canadian and United States stations, un¬ 
favourably situated in place (and the Dutch station, 
unfavourably situated in place and time), show no 
effects at all suggestive of particle eclipse. 

The British stations, unfavourably situated in 
time, give very slight suggestions of effects from the 
eclipse of particles of velocity somewhat below the 
1000 miles per minute assumed in the computations 
of track and time. 

In the light of all available evidenoe, weighted 
according to situation, the significance of ultra¬ 
violet light as a principal ionising agent for the 
ionosphere as a whole is established ; the possible 
significance of neutral corpuscles is not established, 
but is not wholly excluded ; it remains to be tested 
under more favourable conditions and in the light 
of our rapidly growing knowledge of the climato¬ 
logy of the ionosphere. 

This discussion opened with a summary of the 
defects, in time and place, of the 1932 eclipse from 
the point of view of ionospheric observation. It 
may appropriately close with an indication of the 
merits of a 1933 eclipse. Chapman has shown that 
the student of the ionosphere is less interested in 
the distinction between total and nearly total eclipse 
than is the astronomer. The annular eclipse of Aug. 
21, 1933, is of sufficient magnitude in respect of 
ionisation effects, and it has the overwhelming 
advantage that maximum eclipse for light and for 
particles alike can be observed in inhabited land 
areas at times when the diurnal curve of ionisation . 
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density in the ionosphere is rising comparatively 
slowly or is near a stationary point: that is, the 
optical eclipse might be observed in the morning, 
but well after sunrise, the particle eclipse near noon. 

The low latitude of the eclipse track suggests 
another considerable advantage, the eclipse pheno¬ 
mena unrolling at such a low speed that the cumu¬ 
lative effects on ionisation may well outweigh the 
7 per cent defect in magnitude of the eclipse. It 
would appear most desirable that an adequate 
organisation should be worked out for observations 
on the optical eclipse near Delhi, with correspond¬ 
ing observations on the particle eclipse. 

The Superintendent of the Radio Research 
Station, Slough, would be grateful for information 


Current Constructive Theories in Psychology* 

By Prof. Beatrice Edgell 

• 

O N Aug. 29 there occurred the tercentenary of ing from what they have for us to-day. They were, 
one who is often called ‘ the father of English moreover, conceptions which had no literal applica- 
psychology *, John Locke, 1632-1704. His ‘‘Essay tion to knowledge. Knowledge for Locke was a 
concerning Human Understanding ” is primarily a structure the validity of which could be tested by 
theory of knowledge, not a system of psychology, taking it to pieces. Just as a logical analysis of 
but none the less there is much of psychological the ultimate items into which, say, a building could 
interest in the Essay, and it has had a profound be resolved and an inquiry into the material out 
influence on empirical psychology in the eighteenth of which it arose might lead one to much the same 
and nineteenth centuries. We may regard it as a catalogue of stones and beams, so a logical analysis 
misfortune that what he described as a “ historical of knowledge into its elements seemed to have the 
plain method ” should have been interpreted as a same issue as an inquiry into the beginnings of 
genetic study, and that his doctrine of simple and knowledge. That which is simple in its content is 
complex ideas should have been translated into a easily confused with that which is simple in its 
doctrine of psychological elements and compounds; origin. It is this confusion which lays Book II. of 
bul such has been the case. Historians trace a Locke’s Essay open to much misunderstanding, 
straight line of descent from the Essay of Locke Having in Book I. denied that mind is possessed 
to theAnalysis of the Phenomena of the Human of ideas at birth, and having claimed that all 
Mind ” by James Mill, and thus claim Locke as a knowledge is founded upon, and derived from, 
founder of the Association school. experience, Locke seems by his account of the 

It may seem a far cry from 1632 to 1932, but I ‘ simple ideas ’ of sensation and reflection and of 
want to consider some of the differing constructive the ‘ complex ideas * built upon them to be offering 
theories of learning and knowledge offered by the a psychological constructive theory of knowledge, 
psychologists of to-day in the light of the unrecon- There is much of great psychological value in 
oiled methods and principles which find expression this second book : Locke’s frequent appeal to con- 
in *he Essay, Crete illustrations, his references to children and 

We find first and foremost in the Essay a con- animals, the famous citation of Molineux’s problem 
fusion of logical and psychological analysis ; whether a man whose sight was. only restored to 
secondly, we find a theory that attributes the union him in adult life would be able to distinguish by 
of discrete ideas to their accidental association in sight between a sphere and a cube. The book also 
tunc, 'introduced as an afterthought to the theory contains his striking chapter on retention, vivid 
that ideas are united by the perception of their through its analogies but of paramount importance 
connexion or repugnancy. f or psychology by reason of the statement added 

io begin with the confusion of logical with in the second edition: “This laying up of our 
psychological analysis. As Prof. Gibson has ideas in the repository of the memory signifies no 
pointed out m his book ‘ Locke’s Theory of Know- more but this, that the mind has a power in many 
lu the time at which Locke was writing, coses to revive perceptions which it has once had, 

the oistonction between the elements of knowledge with this additional perception annexed to them, 

attainable by logical analysis and the simple be- that it has had them before, and in this sense it is 

gamings of knowledge attainable by genetic study that our ideas are said to be in our memories, 

was a distinction which it was wellnigh impossible when indeed they are actually nowhere ; but only 

for a writer to draw. Growth and development there is an ability in the mind when it will to 

were conceptions which had a very different colour- revive them again, and as it were paint them anew 

* Kmm the presidential address to Section J (Psychology) of the though some with more, S0ZU6 With lC88 

Britan AMoouuon, delivered at York on Sept. s. * j difficulty ; some more lively, and others more 
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as to the station of origin of pulse signals on a fre¬ 
quency of 3*56 mc./sec. (pulses at 50 per seo.) which 
were accidentally observed at Slough during the 
control experiments for the eclipse. The pulse 
signals ceased at 2020 G.M.T. on Sept. 1 and at 2100 
on Sept. 2. The echo pattern, showing marked 
magneto-ionio splitting, was recorded simultaneously 
with that from local pulses; the comparison of dis¬ 
tance and direction data might yield useful results. 

1 Appleton, Observatory, March 1932, 

Appleton and Nalaralth, Proc, Roy. Soc,, A, 1ST, 86 ; 1982. 

Chapman, Mon, Sot, Roy, Ait. Soc., 98 , 413 ; 1932. 

MUlor, Mon . Not. Roy. Ait. Soc., 98 , 421; 1932. 

Appleton and Chapman, Nature, 189 , 767, May 21, 1932. 

* Appleton and NaUmith, loo. cit. 

* Schafer and Goodall, I*roc. 80,1181 ; 1932. 

4 Itanzl, Nature, ISO, 368, Sept. 3, 1032. 
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obscurely ” (II. x. 2). Here there is a glimpse of 
a conception which might have done much to 
correct the atomism encouraged by the * blank 
1 and 1 cabinet * metaphors in other passages, 
en mind is compared with an empty cabinet 
which is furnished by the simple ideas of sensation 
and reflection, simple ideas are being treated as the 
psychological origin of knowledge. When, on the 
other hand, Locke tells us that simple ideas are 
unanalysable, are not distinguishable into different 
ideas, and are those in which men agree when they 
clear away verbal misunderstanding, we have 
simple ideas as the materials of knowledge in the 
logical sense. If we look at the simple ideas listed 
together, we find the same confusion : the items 
‘colour 1 , 1 sound\ ‘pleasure’, ‘pain’ might be inter¬ 
preted as psychologically simple, but what of the 
items * existence \ ‘ unity \ ‘ power ‘ succession ’? 

In his account of complex ideas, Locke starts 
with what purports to be a psychological account 
of how they are formed—namely, the operations 
of compounding by putting together several simple 
ideas, and of abstracting by “ separating them from 
all other ideas that accompany them in their real 
existence These operations are set side by side 
with the operations of comparison and seeing rela¬ 
tions. Locke holds that such operations are not 
present in animals. The complex ideas of animals 
are apparently combinations of simple ideas given 
to, not made by, the animal. “ They take in and 
retain together several combinations of simple ideas, 
as possibly the shape, smell and voice of his master 
make up the complex idea a dog has of him, or 
rather are so many distinct marks whereby he 
knows him ; yet I do not think they do of them¬ 
selves ever compound them, and make complex 
ideas ” (II. xi. 7), These operations of mind in 
building complex ideas are never brought into clear 
relation with the operation which constitutes know- 
ledge—namely, “ perception of the connection of 
and agreement, or disagreement and repugnancy, 
of any of our ideas Cutting across his attempted 
psychological account of how complex ideas come 
to be formed, Locke gives a logical classification of 
complex ideas according to the nature of their 
object or reference: there are ideas of modes, of 
substances, and of relations. In this we have 
another example of the confusion of the psycho¬ 
logical and the logical point of view, or shall one 
say of transition from one to the other without any 
realisation of the change in outlook ? 

No orthodox psychologist from the time of 
Wundt onward would have admitted for a moment 
that his acceptance of sensations as psychological 
simple elements was due to logical analysis. He 
would have declared that it was due rather to the 
analysis of physiological events, namely, the simple 
stimulation of a sensory receptor and the resultant 
excitation of the central nervous system. 

X question whether any psychologist who sets 
out from simple sensations is really determined by 
a search for what is primitive in experience. That 
we do not experience simple sensations as such is, 
of course, admitted on all hands ; when treated as 
elements they are often said to be reached by 
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* hypothetical ’ analysis. What I want to suggest 
is that such analysis is the outcome of logic, not 
psychology. The method implies that perceptual 
knowledge is a structure, the logical analysis of 
whioh wul yield the bricks out of which it is made. 
This is a teaching derived from Locke’s Essay. 
The use to which the Association school put Locke's 
theory of association rests on this doctrine. The 
theory is given in a section added to the fourth 
edition of the Essay, and was put forward as a 
theory to explain strange aversions and likings, 
prejudices and errors. It is never put on a level 
with the Bynthetio processes of knowledge wherein 
there is perception of a relationship between ideas. 
Association is thus primarily a way of uniting items 
which are discrete and have no intrinsic connexion 
with one another. 

Gestalt psychology to-day is never tired of pro¬ 
claiming itself as a revolt from associationism. 
Even if we believe that associationism in pure 
psychology is dead, how far may it, nevertheless, be 
true that Gestalt is fighting a present-day attitude 
of mind which had its historical foundation in 
Locke's confusion of logical analysis with an inquiry 
into psychological genesis ? 

Gestalt psychology would claim that no con¬ 
structive explanation can be satisfactory which sets 
out from such elements as sensory events or reflex 
responses, and attempts to build up the experienced 
phenomena of human awareness and behaviour by 
the synthetic method. Perceptual awareness of a 
situation and responsive behaviour must, on its 
view, be taken in toto. The explanation of why 
just ‘ this ’ is perceived rather than ‘ that must 
be sought in the physical constitution of the im¬ 
mediate environment and in the total condition of 
the organism. The school sets itself the task of 
studying the conditions in the stimulating situation 
which determine the perception of this pattern 
rather than that. It is always the pattern or con¬ 
figuration as a whole whioh has to be explained. 
Much experimental work has been done and valuable 
information obtained, particularly in the field of 
visual perception. 

Whereas for the ‘ orthodox ' school—if there is 
still a school capable of claiming this adjective— 

* meaning ’ in the form of memory images, actual 
or potential, comes in as an ingredient in the 
complex perception of an x, for Gestalt , meaning 
may lie in the nature of the sensory pattern or 
total organisation. To take an example, size or 
shape perceived in indirect vision is not t apparent' 
size or shape modified by the memory of ‘ real 1 
size and shape ; the size or shape actually perceived, 
is due to the sensory pattern of the whole field. 

It is ‘ organisation ’ which for Gestalt replaoes 
the conception of association. The so-called asso¬ 
ciation of contiguity is never mere collocation in 
time or space. It is always an instance of organisa¬ 
tion. <( Organisation is not at all an aggregation 
of indifferent material. ... If association is a con¬ 
sequence of organisation, it must also depend upon 
the mutually relative properties of what is or snail 
be organisated ” (Ktifiler, “ Gestalt Psychology”, 
fr 211). 

l2 
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When we turn to the question, How do organisa¬ 
tions arise ? we may not be wholly satisfied with 
the answers at present forthcoming. There are the 
sensory organisations or patterns the conditions of 
which are being experimentally investigated. Here 
the relative importance of the environmental and 
the intra-organic factors stands in need of elucida¬ 
tion. Descriptive terms such as ‘ closure \ * near¬ 
ness \ 4 pregnancy ‘ symmetry ’ summarise the 
present formulations of experimental findings. 
There are also the organisations said to be created 
intentionally. Here the ‘ self ’ and ‘ attitudes , are 
called in as explanatory concepts, and with them 
we pass over into a speculative region of tensions 
and dynamic relations in the brain field, a some¬ 
what misty region in our present state of know¬ 
ledge. 

The contemporary representatives of Locke’s 
doctrine of association are the behaviourists. Ac¬ 
cording to this school, man is born with certain 
native responses to definite conditions in his en¬ 
vironment : his unconditioned reflexes. He 4 learns ’ 
or acquires new responses when an original response 
is extended to a different situation or when an 
original situation is made to evoke a different 
response. 

This acquirement is the result of ‘ conditioning \ 
All conditioning depends upon the temporal ar¬ 
rangement of the factors in the stimulating situa¬ 
tion and upon the structure of the animal’s nervous 
system. Conditioning is a scientific formulation of 
the facts noticed by Locke as association. “ Cus¬ 
tom settles habits of thinking in the understanding, 
as well as of determining in the will, and of motions 
in the body : all which seems to be but trains of 
motions in the animal spirits, which, once set 
agoing, continue in the same steps they have been 
used to ; which, by often treading, are worn into 
a smooth path, and the motion in it becomes easy, 
and as it wore natural . . . and are therefore 
called so, though at first they had no other original 
but the accidental connexion of two ideas , which 
either the strength of the first impression, or future 
indulgence so united, that thoy always kept com¬ 
pany together in that man’s mind as* if they were 
but one idea” (Essay, 1L, xxxiii., §§ fl and 7). In 
the language of behaviourism, such a man is 4 con¬ 
ditioned ’ to respond to the second idea as he 
originally did to the first. As in associationism 
the complex phenomena of mind were constructed 
from the simple ones by association, so in be¬ 
haviourism all the complex phenomena of human 
behaviour are constructed from the simple units 
of reflex responsos by conditioning. Behaviourism 
resents us with a tidy system wherein everything 
angs together. The whole of man’s thought 
(speech) and conduct is theoretically capable of 
being explained deductively from his original 
reflexes subject to conditioning. 

There are other contemporary schools wherein 
association figures as a great principle of linkage, 
but in each of them some condition over and above 
bare sequence is reoognised. In the psychology 
of Prof. MeDougall, association by bare contiguity 
has a place, but he also lays great stress on the 
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learning that implies a thread of purposive interest. 
The a, 6 , and c that are associated together are 
members of what Prof, Stout terms a 4 conative 
unity \ This interest would be an essential feature 
in the experience acquired in working out any 
instinctive tendency. Membership of a purposive 
whole is in principle a radical departure from 
association by temporal contiguity. 

In psycho-analysis there is again great emphasis 
on association and its opposite, dissociation. The 
old forms of association, contiguity and simi¬ 
larity, are retained, and much use is made of them 
in explaining transference, trains of ideas, com¬ 
plexes, but the operation of association links appears 
to be completely controlled by instinctive and 
emotional dispositions. The machinery of associa¬ 
tion is the same as in the older doctrines, but the 
levers are operated by forces which lie quite outside 
the ken of association psychology. 

Association figures also in the motor theory of 
consciousness, and here it would seem to be more 
after the old pattern. All association is between 
movement systems. Contiguity and similarity must 
be interpreted as continuity and similarity between 
the systems of incipient and overt movements 
involved in the associated ideas. 

We have said that Locke left his afterthought, 
his union of ideas by association, unreconciled with, 
or unrelated to, his account of knowing. Know¬ 
ledge is the perception of the connexion of and 
agreement, or disagreement and repugnancy, of any 
ot our ideas. In Book IV. he gives us a classifica¬ 
tion of the kinds of connexions and repugnancies 
we thus perceive : identity, relation, co-existenoe 
or necessary connexion, real existence. It would 
be out of place to go into the details of each class. 
What is at once apparent is that in all varieties of 
knowing the knower is perceiving some kind of 
relation between his ideas. They are synthesised 
or united in virtue of a perceived agreement or 
repugnancy. 

If we turn to contemporary psychology, we may 
compare this doctrine with the principles of cogni¬ 
tion laid down by Prof. Spearman. Prof. Spearman 
calls his qualitative principles of cognition 4 noe- 
genetic ’. He claims that they and thev alone are 
generative of new items in the field of cognition. 
Familiar as these principles may be, I will venture 
to quote the second and the third. The second is 
the principle of the eduction of relations : 4 4 The 
mentally presenting of any two or more characters 
(simple or complex) tends to evoke immediately a 
knowing of relation between them The third is 
the principle of the eduction of correlates : 44 The 
presenting of any character together with any rela¬ 
tion tends to evoke immediately a knowing of the 
correlate character These two principles make 
the knowing of relations the basio fact of cognition. 
They are the key to intelligence. 

Prof. Spearman would agree with OestaU psycholo¬ 
gists in stressing organisation. He diners from 
them by regarding organisation as dependent upon 
perceiving characters as related. All organisation 
or synthesis depends ultimately upon cognised re¬ 
lations. He thus denies sensory organisations as 
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simple data. By his seoond principle he necessarily 
repudiates association in the Lockian sense. Al¬ 
though he keeps the names of the old laws of 
association, contiguity and similarity, he states 
explicitly that * qxiasi-mechanical reproductive 
adherence has its source in the noetic coherence ”, 
In principle, reproduction by association and the 
eduction of correlates are akin. The distinction is 
that in reproduction the relata have already been 
related in past experience, the organisation is old, 
whereas in eduction of correlates the educed corre¬ 
late is new. It is this aspect of his third principle 
in creating new knowledge that Prof. Spearman 
wishes to stress, and it is just this stress that 
differentiates his principle from that of relative 
suggestion advocated by Thomas Brown in his 
“ Philosophy of the Human Mind ”, 1820. Whether 
such a distinction of ‘ old ’ and ‘ new ’ is one that 
can be drawn in any absolute sense is a question 
that need not be raised in this connexion. 

Locke left us with unreconciled methods and 
principles, and in connecting these with differing 
schools in contemporary psychology, I may seem 
to be emphasising divergencies of doctrine. Indeed, 
I may seem to be giving support to the gibe that 
to-day there is no psychology, only a collection of 
psychologies. By many this is thought to be a 
sure sign of decadence. At first eight there is much 
in the present situation which may give rise to a 
sense of disappointment to those of us who belong 
to the older generation. The present century 
opened full of hope—psychology was emerging as 
a new science. It was being recognised as some¬ 


thing distinct both from philosophy and from 
physiology. It was rapidly developing a technique 
of its own. All was ‘ set fair' for the growth of 
the * new * psychology. It is true there were schools 
in a very limited sense. There was Leipzig, 
Gottingen, Paris, Harvard, Cornell, etc., but the 
lines of cleavage represented, say, at the Paris 
Congress of 1900, were but deep furrows in a 
common experimental field. To-day the’ schools 
appear to be separated by unbridged gulfs. Yet 
it is little more than fifty years since Wundt opened 
his laboratory in Leipzig, and fifty years is a brief 
interval in historical retrospect. 

Is the present division of theory really a bad 
sign ? Does it indicate the ' petering out ’ of the 
spirit which animated the workers from 1879 to 
1900, or is it a sign of vigour ? I believe there are 
good grounds for believing the latter alternative. 
Prof. Woodworth, in his book “ Contemporary 
Schools of Psychology ”, declares, “ all the schools 
are emphasising something that demands emphasis 
and serve a useful function in the progress of 
psychology ”. The methods and principles which 
find a plaoe in Locke’s Essay may demand for their 
reconciliation, not resolution but increase of know¬ 
ledge, to enable us to mark out their respective 
spheres. 

If Prof. Woodworth is right, we need reject no 
* psychology ’ as false, but rather consider how far 
its particular teaching serves to explain certain 
aspects of complex human phenomena. This thesis 
can be illustrated by applying it to the data of 
experiments on recall. 


Obituary 

Mb. E. Edser | ©nee of summation tones as distinguished from 


M ANY studants of physics, as well as numerous 
friends in the world of applied science, will 
regret to learn that Mr. Edwin Edser died on Aug. 17, 
at sixty-six years of age, after a long period of acute 
suffering bravely borne. He was one of the most 
unassuming of men, yet everyone who knew him 
appreciated the breadth and depth of his know¬ 
ledge of all branches of physios, and his clear under¬ 
standing of fundamental principles used either in 
theory or in practice. 

Mr. Edser was a student at the Royal College of 
Science, South Kensington, and obtained his asso- 
ciateship in physics in 1892, being top of the list. 
After a year of research he was appointed demon¬ 
strator in physios at the College, under Sir Arthur 
Riicker, and in 1895 became lecturer in physics 
and head of the mathematical department of the 
South-Western Polytechnic, Chelsea. Later, he was 
lecturer in physics at Woolwich Polytechnic, and 
from 1903 until 1914 was head of the Department of 
Physics at Goldsmiths’ College,University of London. 

While at the Royal College of Scienoe, Mr. Edser 
carried out some notable pieces of research and 
was associated with Sir Arthur Riicker in an im¬ 
portant paper on the objective reality of combina¬ 
tion tones, read before the Physical Society in 
March 1895. The question of the objective exist- 
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supposed beat tones, which had previously been 
the subject of much controversy, was proved con¬ 
clusively by the experiments and results described 
in this paper. 

Mr. Edser was an ingenious experimenter, and 
so long ago as Aug. 17, 1893, he contributed an 
article to Nature upon a simple arrangement of 
apparatus devised by him to illustrate Miehelson’s 
method of obtaining interference bands. The use 
of this apparatus in connexion with experiments 
on change of phase of light after reflection at a 
silver surface was described by him in an article in 
Nature of Sept. 23, 1897. Mr. Edser was probably 
one of the earliest experimenters in Great Britain 
to make use of the principle of Miehelson’s inter¬ 
ferometer, and he applied it to investigate the effect 
of movement in liquids upon the velocity of light. 
He also used the instrument in an investigation 
with Mr. S. G. Starling on the effect of the electric 
discharge upon the velocity of light. In a paper 
read before the Roval Society in 1898, Mr. Edser 
developed Maxwell’s electromagnetic theory of 
light so as to include dispersion, metallic reflection, 
and allied phenomena. 

In a letter to Nature of May 2,1912, concerning 
peculiar shadows cast by leaves during the partied 
solar eclipse of April 17, 1912, Mr. Edser made the 
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interesting observation that where a leaf was iso¬ 
lated from the bulk of the foliage, its shadow took 
the form of a crescent, thus actually being a nega¬ 
tive image of the visible portion of the sun during 
its partial eclipse. In his inimitable way, he im¬ 
mediately devised a laboratory experiment to illus¬ 
trate the phenomenon, and thus showed that when 
light from an extended source throws the shadow 
of a small object on a screen, under such conditions 
that the umbra of the shadow is not formed, then 
the shadow is the negative inverted image of the 
source of light. 

Mr. Edser’s textbooks on heat, light, and general 
physics are very widely known. He took special 
pains to make all his explanations as clear as pos¬ 
sible, and many of the experiments described in his 
books were original and required only the simplest 
apparatus. When his textbooks were written, few 
science students of the standard for which they 
were intended were familiar with advanced mathe¬ 
matical methods, so the calculus was not used in 
them, and therefore some of the proofs now appear 
cumbrous from a more modern point of view. He 
was, however, very successful in presenting difficult 
parts of his subjects without making large demands 
upon the mathematical knowledge of students, 
though lie was himself a good mathematician. 

Since 1915 Mr. Edser’s work was mainly con¬ 
cerned with the physical problems involved in 
flotation processes of mineral separation. One of 
his colleagues of Minerals Separation, Ltd., writes 
as follows:—“ Much of his work in the investiga¬ 
tion of the complex phenomena of flotation was 
published in the * Reports on Colloid Chemistry * 


of the British Association, his more important 
contributions being 'TheConcentration of Mineritlfi 
by Flotation 1 (Fourth Report, Coll. Chem.» Brit, 
Assoc. Kept., 1922) and ' Molecular Attraction and 
the Properties of Liquids * ( ibid .). From the latter' 
the following conclusions he arrived at may be 
quoted: * Of the energy which represents the 
surfaoe tension of a liquid 94% is located in the 
surface layer one molecule diameter in thickness, 
while the remainder is looated at a greater distance 
from the surface \ And in respect of the Law of 
Molecular Attraction: ‘ Two moleoules attraot 

each other with a force that varies inversely as a 
power of the distance separating them, and this 
power must be higher than the fifth. In all liquids 
the result of analysing the experimental data is to 
indicate that the molecules attract each other 
inversely as the eighth power of the distance 
separating them, but mercury is not in good 
agreement with this law.’ Some could have wished 
a wider audience for these papers than their present 
(virtual) burial place affords.” 

In several respects, Mr. Edser represented the 
best type of product of the physical laboratories of 
the Royal College of Science and the stimulating 
influence of Sir Arthur RQcker and Prof. C. V, 
Boys. He was not only fertile in ideas, but also 
skilful in all laboratory arts, and able therefore to 
devise and construct simple and effective apparatus 
to test or demonstrate them. Withal he was a 
delightful companion, an artist of considerable 
merit, # and of catholic literary taste; and his 
memory will long be cherished with affection by a 
wide circle of friends. 


News and Views 


Report of Council of the British Association 
Tine report of t he Council of tho British Association, 
adopted by the General Committee at the York 
meetiug, included several matters of particular 
interest, Tho period of the presidency, for example, 
now coincides with the calendar year instead of ex¬ 
tending from one meeting to the next. The nomina¬ 
tion of the new president is made known, however, on 
the first day of the annual meeting, and the General 
Committee accepted the recommendation of the 
Council that Sir Frederick Gowland Hopkins, president 
of tho Royal Society, should be the president of the 
Association next year, when the meeting will be held 
at Leicester on Sept. (M3. A notable change of 
policy with regard to allocations of grants to research 
committees was brought bofore the General Com¬ 
mittee. For many years those grants have been 
made on a year-to-year consideration of available 
balances and have amounted to about £1000 annually. 
The general treasurer. Sir Josiah Stamp, in a memo¬ 
randum upon the financial position and outlook of the 
Association, pointed out the weakness of this system 
and suggested that, for a time at least, not more than 
£400 should be expended annually from general funds 
on grants for research, and that an annual sum of 
£500 should be placed to a contingency fund. This 
recommendation was approved by the Council, which 
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is of opinion that the true function of the Association, 
in making grants to research committees, is the 
initiation of particular pieces of research rather than 
their quasi-permanent endowment. In addition to 
the grants made from general funds at the annual 
meetings, the Council can deal at any time with 
applications for grants from the Caird Fund. Prof. 
J. L. Myres retires from the office of general secretary 
of the Association, which he has held since 1919, and 
the Council records its deep sense of gratitude for his 
devoted services. The two general secretaries are 
now Prof. P, G. H. Boswell and Prof. F. J. M. Stratton. 
The new members of Council are Sir Henry Dale, Dr. 
Allan Ferguson, Prof. R. B. Forrester, Dr. H. S. 
Harrison, Six John Russell, and Prof. F. E. Weiss. 

Social Consequences of Scientific Discovery 
The concern for the social consequences of the 
application of scientific discoveries which has been 
voiced by Dr. L. P. Jacks in a series of recent articles 
was reflected in several of the addresses and discussions 
at the recent British Association meetings. Dr. Jacks 
suggests that, instead of lending itself to the creation 
of endless desires, science might regard its task of giving, 
man control over the forces of Nature as sufficiently 
advanced for the time being and turn its attention to 
the equally important task of assisting man to control 
himself. Recognition of this necessity was as explicit 
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in Sir Alfred Ewing’s presidential address before the 
British Association as in the foroeful address delivered 
by Prof. Miles Walker to Section O (Engineering), 
which referred frankly to the hampering of develop¬ 
ments by vested interests and the middleman, as well 
as to the value of the contribution to the improvement 
of the lot of mankind made by those who possess the 
power of devoting their whole energy to the execution 
of sound, practical, and beneficent projects for the 
sake of those projects themselves and not primarily 
from selfish motives or in pursuance of some irrational 
prejudice. Long after science has shown the way to 
make things better for the people, unintelligent control 
and stupid prejudice preserve the old evils and prevent 
the spread of better ways, If effective action is to be 
taken, now that in so many fields physical science has 
instructed man how to control and eliminate waste, 
the human sciences must show him how to control 
the waste forces of his own nature. 

As an example of the potentialities, Dr. Jacks and 
Prof. Miles Walker both refer to Lord Baden-Powell’s 
discovery of how the play-hunger of the young human 
animal, his love of adventure and fun, his sporting 
instincts, and even his devilries, can be used by skilful 
hands for the development of self-control, self-respect, 
courage, loyalty, discipline, good fellowship, responsi¬ 
bility, and competence. This is a great discovery, to 
be ranked with any of the achievements of physical 
science, and is a token oLwhat may be possible when 
we really address ourselves to the development of the 
sooial sciences. The picture Prof. Milos Walker draws 
of the State as controlled by the engineer, with the 
elimination of waste at its source, the control of pro¬ 
duction, improvement of distribution so as to secure 
the manufacture of things men want and their dis¬ 
tribution in the simplest way with the minimum 
addition to the cost, involves drastic ourtailment of 
competition and perhaps a profound change in our 
social habits and attitude towards buying and selling. 
In insisting on technical knowledge and administrative 
ability as a qualification for public office, he is, how¬ 
ever, expounding a doctrine freely voiced in Nature 
for many years, and the proposed experiment of a 
small, relatively self-supporting community is one that 
should not be without appeal to scientific workers. 
The time is opportune for courageous and adventurous 
experiment. The world has yet to receive an object- 
lesson in the high standard of life which should be 
possible by good organisation and modem methods, 
where prejudice and incompetence are no longer 
allowed to deny to society the benefits of leisure or 
material possessions with which the application of 
scientific discoveries would endow them. 

Political Economy and Unemployment 

The confusion which exists in many minds between 
creative science and mechanical science is apt to 
obscure the contribution which creative science makes 
towards the solution of the unemployment problem, 
a contribution which, under modem conditions, is 
the more important because so many of the new 
industries, which fundamental scientific discoveries 
have created, minister to the increasing leisure needs 
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of mankind. The escape of output from limitations 
of human effort, resulting from power production, has 
economic oonsequencos which are already so far- 
reaching that, in the physical sphere, creative science 
can do little more than mitigate the severity of un¬ 
employment, and Mr. H. R. Leech, of 10 Dale Street, 
Runcorn, has rightly directed our attention to the 
necessity for original and creative research in that 
most unoreative of sciences—political econonay. It is 
only as political economy and all the related so-oalled 
human sciences arc placed on a firm scientific founda¬ 
tion, and os scientific methods are rigorously applied 
to the analysis of the problems of distribution of 
leisure and goods with which we are confronted in the 
age of incredible abundance which science has given 
us, that we can expect to solve an unemployment 
problem of the present magnitude. When impartial 
solutions have been mapped out by scientific methods, 
there will still remain for scientific workers and others 
the moral responsibility of seeing that those solutions 
are applied, and that the profusion with which science 
has now endowed mankind is no longer permitted to 
exist side by side with such widespread unemploy¬ 
ment, poverty, and distress. 

Scientific Research and Industry 

The Committee appointed in March 1931 by the 
Economic Advisory Council to examine the project for 
promoting new industrial development in Great Britain 
by establishing a central national research organisa¬ 
tion independent of existing Government and private 
organisations, has just issued its report. This gives a 
survey of the existing organisation of industrial re¬ 
search in Great Britain and an analysis of the arguments 
for a new national research organisation, as well as of 
proposals for a development fund for the Department 
of Scientific and Industrial Research, a compulsory 
levy for support of research associations, and the 
preparation by Government of scientific digests. The 
Committee is satisfied that the existing Government 
organisation for the promotion of industrial research 
is efficient and sufficiently flexible to eTiable it to de¬ 
velop along the lines required to meet the changing 
needs of industry. The formation of a new national 
research organisation would cut right across the exist* 
ing organisation of the Department of Scientific and 
Industrial Research, and, by causing confusion of 
purpose and distraction of effort, would be likely to 
injure rather than forward the cause of scientific 
research in British industry. 

Research Development Fund 

The Committee considers it is highly desirable that 
the Government should have at its disposal a small 
fund for research development, and that provision 
should be made for its continuance when the balance 
of the fund at the disposal of the Advisory Council for 
Scientific and Industrial Research is surrendered to the 
Exchequer at the end of the current year. The Com¬ 
mittee refers to evidence received as to the value of the 
services rendered to industry by the research associa¬ 
tions, and trusts that it will be possible for the Govern¬ 
ment to continue to provide sufficient financial assist¬ 
ance to secure their efficient functioning until industry 



394 


NATURm 


isina position to bear the whole of their cost. At the 
same time it is considered that if art industry can 
produce a practicable scheme* Government assistance 
in obtaining Parliamentary powers for a compulsory 
levy should bo forthcoming. We hope to discuss this 
Report in more detail in due course. 

Liebig and Faraday at York 

It is one of the benefits of international intercourse 
that visitors to a country often record in their letters 
and diaries their impressions and memories of men 
and institutions, for which we cannot be too grateful. 
From these rdbords we get those glimpses of the past 
which often escape the historian. Thus from the 
memoirs of Bishop Taylor of Norwich we can picture 
the aged Haiiy—who looked like a man picked out of 
a crystal™lecturing at the Jardin des Plantes, where, 
” as everywhere also, the utmost liberty is shown to 
all, but to Englishmen particularly your country is 
your passport ” ; while from the letters of Helmholtz 
we n£o Tait ‘ a particular form of savage ” at St. 
Andrews, where, devoted to golf, he could only be 
brought to talk of rational matters on a Sunday. Of 
all the mon of science who visited England in the early 
days of Victoria, none was better known than Liebig, 
who was at. York for the 1844 meeting of the British 
Association, and afterwards toured Great Britain in 
the company of Playfair, Daubeny, and Dean Buckland. 
After his return to Giessen, Liebig wrote a charming 
letter to Faraday, which was long treasured by the 
late George B. Buck ton, and which through the kind¬ 
ness of Miss A. M. Buckton was published in full in 
tho Times on Aug. 31. During this year’s meeting 
of the British Association the letter has been on 
exhibition, and Miss Buckton proposes to send it to 
General Smuts, us a contribution to the newly built 
Witwatersraml Library, It is stated in the Times that 
the letter has hitherto been unpublished, but perhaps 
it should be pointed out that it was printed in W. A. 
Slienstone’s “ Justus von Liebig, his Life and Work ”, 
published by Messrs. Cassell and Co. in 1901. While 
Liebig’s letter contains an interesting view of British 
science at tho time, Frank Buckland has left us an 
equally interesting contemporary account of the happy 
surroundings in which Liebig lived and worked at 
Giessen. 

Founders of the Royal College of Chemistry 

Thk memory of Liebig is also revived by an article, 
accompanied by a reproduction of a daguerreotype 
of five of hiH assistants, contemporaries in his labora¬ 
tory at the University of Giessen, all of whom were 
pioneers of chemistry, which appears in the Times of 
Sept. 5. Three were German—Hofmann, Fresenius, 
and Will—and two were English—Gardner and 
Bullock, who were associated in 1845 in the founda¬ 
tion of the Royal College of Chemistry, of which 
Dr. Gardner was secretary and Hofmann the first 
professor of chemistry. That three of the chemists 
associated with the R-oyal College of Chemistry in its 
early days should be included in a single photograph 
will be of special interest to past and present students 
of the Royal College of Science, its lineal descendant. 
44 Ninety years ago ”, says the writer of the article, 
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explaining the picture, 41 five young men met for a 
solemn function. . . . They met to be photographed.” 
He gives a list of the distinguished chemists trained 
by Hofmann at the College, of whom Prof. H. E. 
Armstrong survives. f 

The Chinese Earthquake of Aug. 14 

An earthquake of considerable severity occurred in 
the south-west of China at about noon (Chinese time) 
on Aug. 14, and was registered by seismographs 
throughout tho world. From the records at six 
observatories, the officials of the U.S. Coast and 
Geodetic Survey place the epicentre in about lat. 
27° N., long. 103° E. (Wire Report of Science Service, 
Washington, D.C., Aug. 16). This point lies near 
tho northern boundary of the province of Yunnan, 
about seven hundred miles to the south of the province 
of Kansu, in which the destructive earthquakes of 
1920 and 1927 occurred. Kansu is a thickly populated 
province, and it is possible that some thousands of 
lives may have been lost, though weeks may elapse 
before news roaches us from the central district. 
From the beginning of the sixteenth century, it has 
been visited by twenty disastrous earthquakes, by one 
of the latest of which, in 1888, about five thousand 
persons were killed. According to Mr. N. F. Drake 
( Amer . Seis. Soc . Bull., vol. 2, pp. 40-91 ; 1912), the 
province of Yunnan is one of the most important 
earthquake districts of China. He represents the 
relative seismicities of the four principal districts— 
Fukien, Kansu, Chihli, and Yunnan—by the numbers 
100, 98, 94, and 91. 

The Rubber Industry in Malaya 

The rubber industry of Malaya is passing through 
the most critical period which it has yet experienced, 
so that the issue of a special rubber number of the 
Malayan Agricultural Journal (vol. 20, part 5) is of 
particular interest. The recent decision against com¬ 
pulsory restriction of rubber growing, though a dis¬ 
appointment to many, has, by removing the element 
of uncertainty, enabled the estates to frame their 
policy more clearly. Under-consumption rather than 
over-production is the cause of the present crisis, so 
that it is hoped to rectify matters by more intensive 
production on areas actually in tapping, and by im¬ 
proving the liaison between the scientific investigator 
and both producer and consumer. Already great re¬ 
ductions have been effected in the cost of production. 
Factory improvements, such as the construction and 
installation of batteries of light sheeting machines 
in cascade or file formation instead of in line, have 
facilitated and accelerated the handling of the co- 
agulum, and more rapid methods of drying and smok¬ 
ing have been evolved. Economy has also resulted 
by the use of treated hessian for packing in place 
of the usual wooden chests. Considerable increase in 
the export of latex continues, and the extended appli¬ 
cation of this form of product to new uses is a hope¬ 
ful sign of development on at least one side of the in¬ 
dustry, Every effort is being made to study the best 
methods for growing and manuring the crop and for 
controlling the various diseases and insect pests which 
attack the rubber plant, so that when the industry 
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emerges from its present difficulties it seems reasonable 
to believe that a standard of efficiency of production 
will have been achieved such as was undreamt of in 
the prosperous time which formerly prevailed. 
Briquette Method of Reafforestation 

A somewhat novel method of sowing tree seeds is 
alluded to by Prof. Svend Heiberg, of the Department 
of Sylviculture of the New York State College of 
Forestry at Syracuse, in a Science Service Bulletin, 
dated June 29. Prof. Heiberg has been studying 
forestry methods in Europe, and was interested in a 
new type of seed-sowing developed in Norway which 
he terms planting forests by the brick instead of by 
the tree The seed bricks or briquettes are made of 
good soil and are 1$ in. x 1J in. in size. Three or four 
seeds are placed at one end, near the surface. The 
briquette is then dipped in paraffin wax, except the 
side in which the seeds have been placed. The result 
is an easily transported product, which can be placed 
in the ground by means of a special tool designed for 
the purpose. A machine can turn out 16,000 briquettes 
in a day. Prof. Heiberg suggests that the idle lands 
of the United States may be reafforested by planting 
briquettes instead of trees. He has been experiment¬ 
ing with this new system of planting or sowing at the 
College, but has not yet had time to decide upon its 
successful possibilities. He realises that the method 
would only be practicable on bare land free of heavy 
weed growth. In the absence of any figures of cost 
and of data of success achieved, it is not possible to 
compare the cost of the method with ordinary broad¬ 
casting or pa tell sowing ; but Prof. Heiberg is probably 
correct to a point in stating that “ In the reafforesta¬ 
tion of comparatively clear fields the briquette system 
will do away with tree nurseries. It has other im¬ 
portant advantages. It permits the root system to 
develop normally and also avoids disturbance of the 
roots at the time of planting ”—though these latter 
apply to all tree seed-sowing. 

Tuberculosis In Cattle 

The eradication of tuberculosis from cattle herds is 
the subject of a recent article by James Mackintosh 
(J. Roy. Agric . Soc. f vol. 92), who, besides describing 
the steps already taken in England and other coun¬ 
tries to reduce the incidence of this disease, offers 
some practical recommendations as to how it may be 
more effectively stamped out. Although eradication 
by means of vaccines designed to confer immunity is 
still in the experimental stage, the testing and separat¬ 
ing of reactors from non-reactors has met with success 
in northern European countries and seems to be the 
most hopeful method for adoption in Great Britain. 

•■Greater uniformity is, however, desirable in the 
application and interpretation of these tests. The 
measures taken under the Tuberculosis Order, 1925, 
to destroy all animals suffering from ‘ open 1 tuber¬ 
culosis having failed to attain their object in time to 
be of real value, amplification of the order is recom¬ 
mended so as to ensure a general systematic inspec¬ 
tion of cattle, by means of which tubercle-free beef 
and dairy herds may be built up, with a possible 
development in the future of definite ‘ accredited 1 
areas. In this respect the Milk (Special Designations)* 

4 No. 3280, Vol. 130] 


Order has been of definite use by providing the only 
official recognition in Great Britain for herds which 
have been tested and contain no reactors. The prac¬ 
ticability of such a scheme as that issued by the 
National Veterinary Medical Association is made 
evident, and the cost, if shared by the State, the local 
authorities, and the fanner, should not be heavy, 
whereas the benefit to the cattle industry and the 
community in general would bo very considerable. 

Cockles of the Thames Estuary 

In the Southend Standard for Aug. 4 and 11, Mr. 
Laurence Wells describes the local cockle industry, 
and has collected much valuable information (“ The 
Cockle Industry of Leigh.” Part-1., “ Early Use of the 
Cockle os Food and the Rise of the Industry at Leigh- 
on-Sea Fart II., “ Natural History, Distribution, 
and Economics ”). The natural knowledge of the 
fisherman is extensive. From experience and from 
observation he has acquired an intimacy with the 
ways of the cockle which would put many a naturalist 
to shame. Spanning time, free-swimming larvae and 
the effects of tho weather on them, their growing 
stages, and the strange sounds made by the young 
under the sand are all known to them. To the 
different parts of the animal ho gives special names* 
Ho knows that if conditions are unfavourable the 
cockles may migrate to more pleasant surroundings. 
Cockles have been collected at Leigh for more than 
150 years. To-day the industry is thriving and affords 
work for a number of men and women. The sand¬ 
banks and flats of tho Thames estuary afford a 
habitat admirably suited to tho needs of these bivalves, 
from Shooburv Sands for tho whole length of the 
Maplin and Foulness Sands, known collectively as 
the “Maplins *\ The Leigh men also work along the 
Kent side as faros the Whitstable Flats; for 60,000 
ewt. of cockles, minus the shells, are demanded from 
them annually, valued at £11,000. The boats are of 
a special design and peculiar to Leigh. The cockles 
are collected with a special rake and are cooked, 
according to law, in a steam oven, before being sent 
to market. Apart from the sale of the cockles them¬ 
selves, there is a thriving industry in by-products 
from the shells. A complete account of the cockle, 
both historical and biological, is given in Mr. Wells's 
interesting article. 

Electric Power and Village Industries 

The 4 Soflna * (Soei6t6 Financier© de Transports et 
d'Enterprises Industrielles) controls a large number 
of industrial undertakings in all parts of the world. 
In its third annual report, interesting data are given 
of the rapid increase in the rate of the substitution 
of small electric motors in place of hand power in 
certain districts in France. In the St. Etienne district, 
for example, the small workshops have increased more 
than fifty times during the last seven years. The 
number of looms in 1925 was 214, but it has now in¬ 
creased to more than 11,000. In the Roanne district, 
the number of family weaving workshops has trebled 
in nine years. Home workshops for machining cycle 
porta have increased greatly all over France. It is 
pointed out that this substitution has enabled the 
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grftphy from typesoript. . The normal annual number 
of leaflets will be 300-400, but the bibliography is to 


family workshop to compete against the large factory * 
In the Jura department, communal workshops have 
placed four hundred electric lathes at the disposal of 
the woodworkers. This utilisation of electric power 
by cottages has an e effect in keeping the country 
dwellers from drifting to the larger cities, and thus 
mitigates some of the social problems which many 
nations are finding so difficult at the present time. 
In Great Britain, the transmission system™the grid— 
will soon supply cheap electric power to several 
country districts. In these districts it will be possible 
to establish suitable village industries on a commercial 
basis. In time this should have the effect of easing the 
economic crisis. Probably training schools for crafts¬ 
manship will have to be established. If electric power 
is sufficiently cheap, small electric motors should 
enable the weaving industries to flourish in villages. 

Studies of Geophysical Methods, 1928 and 1929 

The Geological Survey of the Canadian Department 
of Mines has published, as Memoir 165 (Ottawa, 
pp. 225; 1931, 45 cents), a valuable account, under 
tho above titlo, of an impartial investigation of 
various methods of geophysical prospecting. Electrical 
methods were applied in 1928 to the Abana mines 
property, Quebec, by generous permission of the 
owning company, and three electrical prospecting 
companies accepted an invitation from the Geological 
Survey to demonstrate their methods on this compara¬ 
tively suitable deposit ; the work was dono at their 
own expense, under the observation of officers, both 
physical and geological, of the Survey. The geo¬ 
logical, electric, and magnetic surveys showed that 
the physical conditions existing in the Abana mineral 
deposits are complex, but that, nevertheless, the 
magnetic and electric methods of prospecting, when 
used intelligently, are feasible and productive of 
valuable results. The work in any new area must still 
be to a lurge extent an original research, requiring the 
use of highly trained and skilled men. Further work 
on the Abana proporty, and elsewhere, was done in 
1929, partly in co-operation with the U.S. Bureau 
of Mines and (in gravity work) with tho Dominion 
Observatory of Canada. At the Errington Mine, 
Ontario, an area was met “ for the first time ** where, 
in the present state of our knowledge, geophysical 
methods wore of small avail, and where the diamond 
drill under the direction of geologists and mining 
engineers was the sole guide to further discovery. 

Actinometric Bibliography 

Thk Association of Meteorology of the Inter¬ 
national Union for Geodesy and Geophysics, at its 
Stockholm meeting in 1930, gave a subvention for 
the preparation of a bibliography, or rather a series 
of short abstracts, of papers on aetinometry. These 
are prepared under the supervision of M. Wahrl6, 
secretary of tho Association, at the French National 
Meteorological Office, by M. Volochino ; where pos¬ 
sible, the abstract is provided by the author, and 
English, French, and Gorman versions of the abstracts 
arc available, at the choice of subscribers. Each ab¬ 
stract is on a single leaflet, of convenient size for 
binding ; the leaflets are well reproduced by litho- 
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be retrospective, covering the last thirty years ; this 
work, involving about 2000 leaflets, being planned to 
occupy about two years. The leaflets are to be sent 
to subscribers in packets of fifty. Subscriptions are 
invited, though the amount of subscription will not 
be fixed until the demand for the leaflets is ascer¬ 
tained ; it is expected, however, to be about 120 
francs per year (for 400 leaflets), and 600 francs 
for tho retrospective bibliography (for 2000 leaflets)* 
Intending subscribers should write to M. Wehrl4, at 
TOffice Nationalo M6t6orologique, Paris. 

Turquoise Mosaic Plaque from Chichen Itza 

A mosaic plaque of turquoise and jade, it is an¬ 
nounced by Scienoe Service, of Washington, D.C., has 
been discovered under the Castillo mound, in the 
ruined city of Chichen Itza, Yucatan. This announce¬ 
ment recalls the discovery, also at Chichen Itza, of a 
similar plaque—one of the most remarkable objects of 
the art of the ancient Mayas ever found—which was 
made in 1928 by on expedition sent out by the Car¬ 
negie Institution of Washington. This plaque was 
made of turquoise mosaic on a foundation of wood, 
which had perishod. The services of a museum expert 
were requisitioned from New York for its removal. 
The operation of salvage, which necessitated the impro¬ 
visation of a special technique on the spot, took three 
months to complete. The plaque was exhibited for 
the first time at the International Congress of Ameri¬ 
canists which met in New York in September 1928. 
The plaque which has recently been found is described 
as a mosaic of turquoise and jade, and, like the pre¬ 
ceding find, is on a foundation of wood, now decom¬ 
posed. It lies in a stone box under a number of fragile 
articles not yot removed. The tomb under the mound 
appears to be a secondary burial, and turquoise spear¬ 
heads may indicate that the occupant was a warrior. 

Announcements 

Thk Alexander Pedler Lecture of the British 
Scienoe Guild will be given this year, under the joint 
auspices of the Burton-on-Trent Natural History and 
Archaeological Society and the Guild, at Burton-on- 
Trent on Nov. 4, by Prof. F. T. G. Hobday, principal 
and dean of the Royal Veterinary College, London. 
Prof. Hobday’s lecture will be entitled “ Animals 
as a National Asset and Responsibility ”, The Nor¬ 
man Lockyer Lecture of the Guild will be delivered 
on Nov, 22 by Sir Frank E. Smith, secretary of the 
Department of Scientific and Industrial Research. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in electrical engineering at the Leicester College of 
Technology—The Registrar (Sept. 12). A lecturer 
in physiology for education students at the Univer¬ 
sity of Leeds—The Registrar (Sept. 15). A lecturer 
in physical chemistry at Auckland University College, 
University of New Zealand—The Secretary of the 
Universities Bureau of the British Empire, 88a Gower 
Street, W.C.l (Oct. 10). An assistant bacteriologist 
at the Royal Institute of Public Health—The Secre¬ 
tary, 23 Queen Square, W,C,1. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 


Altitudes to be Reached by Air Pilots by 
Breathing Oxygen 

Schrotter (1904) 1 gives the following figures : 


Altitude. 

Preaaure. 

Tension of Oxygen If Pure Oxygen 
were breathed. 

11,000 m. 

190 mm. Hg. 

26 per cent of an atmosphere. 

14,600 

127 

10*6 

17,000 

93 

12-6 

20,000 

70 

10 


At normal atmospheric pressure, most people can 
bear a reduction of oxygen from 21 to 12-6 per cent of 
an atmosphere without distress, but if the tension of 
water vapour in the lungs is, as assumed by Schrotter, 
47 mm. of mercury, and that of carbon dioxide 30 
mm. Hg, a total pressure of 77 mm. Hg, then at 17,000 
in., where the pressure is 93 mm. Hg, the tension of 
oxygen, even when pure oxygon is breathed, must be 
far too low to support life, namely, 93 - 77—16 mm. 
Hg. Argyll Campbell found that animals could live 
when the tension of oxygon in the lungs foil to 60 mm, 
Hg, but degeneration of the heart and other organs 
resulted on prolonged exposure to this tension, which 
is one-third of the normal, and corresponds to that 
at the top of Everest. We know how very distressed 
the best climbers became on reaching 28,000 feet ; 
two lost their lives, never returning from their final 
effort to reach the top. 

On repeatedly exposing 4 mice, 7 rats, 2 guinea- 
pigs, 1 rabbit, and 2 goats in chambers to oxygen 
(about 98 per cent) and evacuating the chambers, I 
found all these animals to be not distressed when kept 
for five minutes or more at a pressure of 100 mm. of 
mercury, but to be uncomfortable at 90 mm. Hg, and 
prostrated, or convulsed, at 86-70 mm. Hg. The ex¬ 
periments were carried out in special chambers and 
with vacuum pumps and animals (goats) kindly 
placed at my use by Sir Robert Davis at the works of 
Messrs. Siebe, Gorman and Co., Ltd. 

Very conclusive evidence was obtained from the 
two goats. When the pressure sank to less them 100 
mm. Hg, each goat licked its lips and moved a little 
as if uneasy ; at about 90 mm. Hg each lay down; 
at about 84 mm. Hg ft convulsive movement due to 
want of oxygen was apparent. All the animals re¬ 
covered at once on letting in more oxygen and raising 
the pressure. 

It is clear from these experiments that the total 
tension of water vapour and carbon dioxide in the 
lungs must be considerably lower than that assumed 
by Schrotter, at any rate at low atmospheric press¬ 
ures. The tension may be reduced by better venti¬ 
lation of the lungs. Haldane says the tension of 
carbon dioxide in the lungs may be halved at 36,000 
ft., but he assumes the tension of water vapour to 
be 47 mm. Hg. This scarcely oan be the case, 

Schrotter put the limit of altitude attainable by 
air pilots with the help of breathing apparatus at 
11,000 m. or a little above this figure. These animal 
experiments show that, given an efficient oxygen 
breathing apparatus and an hour, say, spent in 
breathing oxygen before the climb in order to wash 
out nitrogen from the body, a pilot might attain 
certainly to 60,000 and perhaps even to 66,000 ft. 
A pressure of 95 mm. Hg corresponds, according to 
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Schrotter’s figures, to 55,800 ft., and all the animals 
withstood decompression to this figure without serious 
signs of discomfort. It is noteworthy that Paul Bert 
(1878) s records that a sparrow decompressed in 92 
per cent of oxygen fell over as if dying when the 
pressure Was lowered to 76 mm. Hg. 

Leonard Hill. 

1 Schrotter, *' Die Sauerstoff in der Fropliylaxe und <ier The rap ie ”, 
1904. 

* Bert, Paul, " La Preaalon baramdtrlque ” (1878). 


The Practice of Dental Mutilation 

In Nature of Aug. 20, p. 208, reference is made to 
a letter published in the August number of Man in 
which I state that the earliest evidence I could find 
of evulsion of teeth and other dental mutilations in 
Nubia could not be pushed back before about 300 b.c, 

1 have no reason for modifying that statement. 
Nevertheless, as Dr. Wilfrid Jackson reminds me in a 
personal letter, I overlooked the fact that there is 
evidence from other places to suggest that the practice 
of dental mutilations may be very much more ancient 
than the Nubian record suggests. In October 1914, 
Dr. Jackson published an articlo entitled “ Dental 
Mutilations in Neolithic Human Remains ”, 1 in which 
ho quotes evidence which seems to establish the fact 
that during the Neolithic period evulsion of the teeth 
was practised in North Lancashire and North Wales. 
Moreover, in this article he cites information suggesting 
the possibility of dental mutilations at the time of 
the Egyptian Middle Kingdom (about 1800 b.c.) on 
tho basis of a skull of the twelfth dynasty in the 
Manchester Museum. Moreover, Dr. Douglas Derry 
describes a case which, so ho claims, reveals donta] 
mutilation in a late pre-dynastic skull from Lower 
Egypt, found by Sir Flinders Petrie. In view of this 
information, it is clear that I must modify the state¬ 
ment which I made on the basis of the Nubian 
evidence. The addition of fifteen (and possibly thirty) 
centuries to the antiquity of the practice of removing 
the teeth, if the somewhat sketchy data should be 
confirmed, will prepare the way for the elimination 
of certain difficulties in interpreting the evidence 
obtained by Miss Dorothy Garrod in the skeletons 
from Palestine regarded by her as mesolithic. 

Dr. Wilfrid Jackson directs my attention to an 
article by Prof. Yoshikiyo Kogariei* on the occur¬ 
rence of dental mutilations in so-called stone-age Aino 
remains from the shell-mounds of Japan. I have the 
less excuse for forgetting this fact because two years 
ago, during my visit to Tokyo, Prof. Koganei showed 
me the actual specimens. 

While none of the evidence which escaped my 
memory when I was writing my letter to Man is quite 
conclusive, its cumulative effect is to raise the possi¬ 
bility that the practice of evulsion of the teeth may 
be much older than I assumed to be tho case. 

In drawing inferences from sporadic instances of 
the absence of incisor teeth, the fact should never be 
overlooked that such deformations may easily be 
produced as the result of disease or accidental injuries 
inflicted by a process no more lethal or culturally 
significant than prize-fighting. In fact, it is doubtful , 
whether the instances attributed to the Egyptian pre- 
dynastic period and Middle Kingdom are of any real 
significance as evidence of a cultural practice, and 
Dr. Wilfrid Jackson’s Neolithic examples may pos¬ 
sibly come into the category of accidental injuries. 

G. Elliot Smith. 

Aug. 30. 

1 J. Anal. emd Physiol.. vol. 49, p. 721014. 

■ MiU. d. mediz. Fakuitat d. Kaiser . UnivmiUtt tu Tokyo , Band 28, 
Heft 8; 1022. 
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Ionisation by Positive Ions 

In recent years many theories of discharges in gases 
have been proposed which do not afford a consistent 
explanation of the principal properties of currents 
obtaintxl in gases under various conditions. Accord¬ 
ing to ft theory which has been much advocated, 1 it is 
said that atoms of the gas are not ionised by single 
impacts of electrons in discharges at pressures greater 
than that corresponding to the minimum sparking 
potential, wince the electrons lose their energies in 
producing metawtable atoms and therefore cannot 
attain the ionising potential. So far as the action of 
electrons is concerned, it has already been shown that 
this theory of collisions is inconsistent with the ordin¬ 
ary properties of glow discharges. 2 

.Recent theories H also involve unsatisfactory hypo¬ 
theses with regard to the action of positive ions in 
contributing to the conductivity. 

In these theories it is maintained that atoms or 
molecules of a gas cannot be ionised by the collisions 
of positive ions unless the kinetic energy of the ions 
is of several thousand volts. Thus if the ionising 
potential of an atom be 10 volts, a hydrogen ion would 
require an energy of at least 4500 volts in order to 
ionise the atom. 4 It has therefore been concluded that 
in discharges where the potentials between the elec¬ 
trodes are less than a thousand volts, the action of 
the positive ions in contributing to the conductivity 
is limited to the liberation of electrons from the 
negative electrode, and in order to explain the corona 
discharge it was found necessary to assume that the 
emission of electrons from the electrode is independent 
of the energy of the positive ions acquired by moving 
under the electric force in the gas. The objections to 
these hypotheses as a basis of a general theory of 
discharges have been points! out. 6 

The modem theories thus differ from the well- 
known theory of the disruptive discharge which was 
deduced from experiments made some years ago ill 
the Electrical Laboratory, Oxford. 

In this theory, in order to reconcile the results of 
the experiments on currents between parallel-plate 
electrodes with experiments on the corona discharges, 
it is assumed that molecules or atoms of the gas are 
ionised by the collisions of positive ions in discharges 
maintained by potentials of a few hundred volts, 
where a small proportion of the ions acquire energies 
of about twenty volts. When the electric force is small 
and the gas pressure is large, the rah 1 of ionisation duo 
to positive ions is very small, but it is increased whon 
the force is increased or the pressure reduced. Thus 
the ionisation increases 'with the kinetic energy 
acquired by the positive ions in moving under the 
action of the electric force. 

We haw recently made direct experiments to 
determine the effects of positive ions in hydrogen, 
the apparatus being designed so that it was*possible 
to sepurate the effects of the‘liberation of electrons 
from the negative electrode from the effect duo to 
the ionisation of atoms of the gas. We find that the 
number of electrons generated by positive ions in a 
current between parallel plates depends on the electric 
force and on the pressure of the gas. There is a large 
increase in the number of electrons thus generated, 
corresponding to a small increase in the force with 
forces of the order of 100 volts per centimetre and 
pressures of the order of half a millimetre. Also with 
copper plates 2 cm. apart the number of electrons 
liberated from the negative electrode is small compared 
with the number of molecules of the gas that are 
ionised by the impacts of the positive ions. 

These experiments show that the energies of the 
positive ions in the collisions in which m<3eculcs are 
ionised are of the same order as that of the electrons, 
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so that the velocities of the positive ions in these 
collisions are of the order of one-hundredth of the 
velocities of the electrons. 

These results therefore confirm the earlier theory 
of disruptive discharge, given in the treatise “ Elec¬ 
tricity in Gases 

J. S. Townsend. 

F, Llewellyn Jones. 

Oxford, Aug. 18. 

1 T. R. Merton and J. G. PJUey, Proc . Roy. Soc„ A, 107, 411: 1025. 
R. d'E. Atkinson, Proc . Roy, Hoc., A, 119, 335 : 1023. 

* J. S. Towniiond and ». P. McCollum, Phu. Mag., 5, 696 ; 1928. 
Proc. Roy. Soc., A, 124, 533 : 1929. 

1 J. Taylor, Proc . Roy. Soc., A, 14, 73 ; 1927. K. Zuber, Ann. 
Phys. (12), 6, 665 ; 1932. 

* Sir J. J. Thomson, Phil. Map., 48, 1, July 1924. 

* J. S. Townsend, PhU . Map,, 46, 444, March 1923. L. G. H. Huxley, 
Phil. May., 3, 1056, and 4, 899 ; 1927. 


Polarisation of Echoes from the Heaviside Layer 

One of the most fruitful methods of investigating 
the Heaviside layer is that originated by Breit and 
Tuve, in which a series of short impulses of the order 
of 0*2 of a millisecond in duration are transmitted 
and the direct ray and echoes reflected at nearly 
normal incidence are observed at a neighbouring 
station. The echo patterns observed are often very 
complex and it has been found that a single F layer 
echo, say, is often split into two fairly closely spaced 
components. This has been attributed by Appleton 
to the double refraction suffered by ft ray in passing 
through the ionised regions of the upper layer. 

The double refraction is caused by the earth’s mag¬ 
netic field. According to tho theory, those two com¬ 
ponents should be oppositely circularly or elliptically 
polarised. A complete proof that the splitting of 
echoes is due to double refraction should involve 
a demonstration of this fact. A recent experiment, 
in which this result is olearly demonstrated, con¬ 
stitutes a striking proof of the magneto-ionic theory 
of radio transmission. 

For the purpose of determining the state of polarisa¬ 
tion of the downcoming waves, two separate vertical 
tuned loop aerials perpendicular to each other, as 
in a Bellini-Tosi direction finder, were used at the 
receiving end. These were coupled in the usual way 
to a search coil which fed the receiver. The output 
of this actuated a cathode ray oscillograph in the 
normal way for demonstrating the echoes. The object 
is to use the double frame as a polarimeter. This can 
be achieved as follows : The aerial is set so that the 
angle between the two frames is bisected by the in¬ 
coming direct or surface ray. The aerials are then 
tuned so that the currents in the two are in phase with 
the e.m.f.’s, which are also in phase. The search coil 
of the goniometer can then be set at 46° so as to receive 
no signal. The aerials are then mistuned, one being 
increased in natural period and the other reduced. 
When the e.m.f.’s in the aerials are in phase, the 
resultant is a rotating field in the goniometer and no 
position of balance can be found. 

Consider a ray returned from the Kennelly-Heaviside 
layer: if this is circularly polarised, then the e.m.f.'s in 
the two frames will be 90 s out of phase. If the mistuning 
of the aerials has been properly carried out so that 
the current in one is advanced 45° on the e.m.f. and 
retarded 45° in the other, then, when the e.m.f.’s are 
90° out of phase, the currents will either be in phase 
or 180° out of phase, according to the direction of 
circular polarisation. It follows that for a circularly 
polarised wave a balance can be obtained with the 
pointer of the goniometer either at + 4fl 9 or - 45°, 
according to the direction of circular polarisation. 

Let A and B in Fig. 1 represent the components of 
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the split echo represented on the oscillograph screen 
in the usual way. Then, when receiving with this 
polarimeter aerial, A will be enhanced and B reduced 
to zero and vice versa, according as the goniometer 
search coil is switched, say, from a + 45° position 
to a - 45° position, and the pulses A and B will ‘ see¬ 
saw ’ as the search coil of the goniometer is rapidly 
switched from + 45° to - 45°. 

In testing this arrangement, the expected results 
were immediately shown in a most striking way. The 
transmission was on a 60 m. wave from Writtlo, near 
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Chelmsford, to Broomfield, at a distance of 2*8 km,, 
in which a series of pulses at a frequency of about 
100 ft second were sent out. 

Split echoes were observed in the F layer reflections. 
With the aerials Ret up in the proper manner, switching 
the goniometer coil obliterated, in turn, first A and 
then B , producing the 1 see-saw * effect expected. 
The results prove quite definitely that the two com¬ 
ponents are polarised in opposite directions. A know¬ 
ledge of the adjustments made enables us to state that 
the most bent echo A is right-hand circularly polarised, 
looking along the ray in the direction of transmission, 
and tho least bont echo B is left-hand circularly 
polarisod. The arrangement enables one to examine 
tho polarisation of each echo individually. 8o far os 
we have observed, the daytime echoes are normally 
right-hand circularly polarised. 

This is in accordance with the view that in daytime 
on this wave the attenuation of the coho occurs 
mainly in the E layer, whore according to theory the 
attenuation of the left-hand polarised ray should be 
more than twice as great as the right-hand polarised 
ray. This conclusion is confirmed by the observation 
that F v that is, a double reflection from the F layer, 
appears before the left-hand circularly polarised 
The arrangement should be of great help in interpreting 
the complex echoes that are often observed. 

T. L. Eokerslkv. 

Research Laboratories, 

Marconi Works, 

Chelmsford, July 18. 

Evidence of a Penetrating Radiation from 
Thunderstorms 

We have recently carried out experiments which 
suggest that a penetrating radiation is emitted by 
charged thunderclouds. In the arrangement used, one 

S of an electric chronograph was actuated by a 
ir-Muller counter, another pen by a chronometer 
ing half-seconds, and a third by the atmospherics 
received from lightning flashes on a two-valve am¬ 
plifier. The records nave been examined to see 
whether tho kicks of the counter and the flashes 
showed any significant time relations. 
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It appears that, during certain distant storms, the 
number of coincidences between counter-kicks and 
flashes is considerably more than can be ascribed to 
chance. Analysis of the distribution of counter-kicks 
in time around flashes shows that the number of kicks 
occurring in the particular interval of sec, which 
is centred on a flash exceeds tho chance expectation 
by a factor which in the case of seven different storms 
varied from 3*3 to 11*4. In one case in which tho 
counter was completely shielded by 20 cm. of iron the 
factor was 8*0. 

Precautions were taken and tests wore made to 
exclude spurious coincidences duo to the interaction 
of tho atmospheric and the counter amplifiers with 
each other, or to tho direct action of the atmospheric 
Hertzian wave upon the counter amplifier. The seven 
storms which gave systematic coincidences were all 
at distances of 30-60 km. away ; overhead storms did 
not show them. The results thus indicate that a 
thunderstorm emits some form of penetrating radia¬ 
tion at the moment of occurrence of a lightning flash, 
that this is emitted upwards and not downwards, and 
is received at distant points by some action such 
as that of the earth’s magnetic field upon electrified 
particles. 

To examine whether thunderclouds can produce 
such radiation before they are discharged by lightning, 
we have analysed the records of 21 distant thunder¬ 
storms (3200 flashes). The number of kicks of the 
counter was determined in tho intervals 1, 2, and 6 
see, before and after the occurrence of each flash. 
The storms which gave systematic coincidences also 
show an excess of the order of 10 per cent in the 
forward as compared with the backward intervals. 
The probable error in tho total count was 3 per cent. 
The other storms, which did not give systematic co¬ 
incidences, show no significant effect here either, for 
they give a forward defect of 1 per cent while tho 
probable error in the count is 2 per cent. 

The geographical distribution of the storms which 
showed these offeets is not easy to determine with 
certainty sinco what has been referred to as a storm 
is actually a record of several storms in different 
places. What information we have on this point 
suggests that the effective storms lay to tho east of 
tho meridian through the station. 

Observations on overhead thunderstorms provided 
further evidence of the screening effect on the ordinary 
fine weather penetrating radiation which has already 
boon reported by one of us. 1 

The experiments woro made at the University of 
the Witwatersrand, Johannesburg. We wish to thank 
Prof. H. H, Paine for many kindnesses and to acknow¬ 
ledge the financial assistance of tho South African 
Research Grant Board. 

B. F. J. Schonlanp. 

J. P. T. Vipjokn. 

University of Capo Town, 

July 20. 

1 Be I ion land, Proc. Roy. $oc„ A, 130, 37 ; 1930. 


Viscosity of Nitrobenzene 

With the intention of carrying out measurements 
of the viscosity of liquids, we have studied recently 
different experimental methods, and have come to the 
conclusion that, for relative measurements, the oscil¬ 
lating disc method permits of very great accuracy. 
Therefore we determine first the logarithmic decre¬ 
ment by registering the oscillations on bromide paper. 
The amplitude of the deflections could afterwards be 
measured with no great difficulty to 0*1 mm. 

, It seemed to us of great interest to investigate 





nitrobenzene in the temperature range from 20° down 
to 6° C, by this experimental method. Besides the 
great relative accuracy obtainable with our method, 
there is another advantage ; during the whole of the 
measurements, the liquid under examination remains 
completely separated from the atmospheric air. So 
we possess a rigorous control of the purity of the 
nitrobenzene during the measurements. We know 
from recent work published by other investigators 
that this precaution is absolutely necessary. 

A few months ago, measurements with the same 
object were made by Massy, Warren, and Wolfenden. 1 
They used the capillary stream method. The authors 
mention that in spite of the precautions taken, it was 
quite impossible to prevent the nitrobenzene from 
absorbing a small quantity of water. 



In consequence of the great accuracy of our method 
(0*05 per cent determined from the average error of 
the observations), we think it desirable to comm uni- 
cam our results. The experimental data are shown 
graphically in Fig. 1. The logarithmic decrement D 
has been plotted as a function of the temperature. 

The measurements were made with two different 
oscillating systems (wire with different length). The 
oints of the upper pair of curves correspond to the 
rst oscillating system, those of the lower curves to the 
second one. Each point of the curve represents the 
average of about seven observations. The full lines 
-correspond to the pure nitrobenzene,* while the broken 
curves correspond to nitrobenzene which was not 
absolutely pure and contains essentially water (m.u. 
5*32° ±0*02°). V F 

The curve shows clearly, in both series of measure¬ 
ments, that for pure nitrobenzene the curves are 
straight lines with no discontinuous transition point. 
This result is in agreement with that obtained by 
Massy, Warren, and Wolfenden (loc. cit,) r and also 
with the results established reoently by other investi¬ 
gators, who measured other physical properties. 

by the Bureau Intern, d. Etslona 
melting point waa guaranteed to 
l normal thermometer verified by 
atatt). 
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For the impure nitrobenzene, the curves appear to 
be composed of two different straight lines, which cut 
each other in the neighbourhood of 9-8°. This experi¬ 
mental result agrees alec with the suggestion put for* 
ward by other investigators and specially by Smite 
and Gerding,* that the phenomenon observed by 
Mazur 8 must be attributed to insufficient drying of 
the nitrobenzene, so that in the neighbourhood of 
9*6° the nitrobenzene loses its absorbed water. 

Finally we wish to direct attention to the parallelism 
between the straight lines corresponding to the pure 
and impure nitrobenzene. This can easily be explained 
since the oscillating systems differ only by the length 
of the suspensory wire, the rotating discs being the 
same. 

A more detailed report about the experimental 
method and data will appear in Wia- en Natuurk. 
Tydachr. A. Van Itterbkkk. 

Physical Laboratory, 

University of Ghent, Belgium, 

Aug. 3. 

VN. B. Massy, F. L. Warren, and J. H. Wolfenden, J. Chnn. Soc. t 
8 , 01 ; 1082 . 

1 A. Hmita, Z. vhv*. Chem. t 180, 225; 1032. A. Hmlta and H. 
Genling, Z. phus. Chem., 160, 231; 1032, 

* J. Mazur, NaTI/KE, 126, 008 ; 1930. 


Orienting Power of the Nitroso- Group and the 
Formula of Nltrosobenzene 

The nitroso-group in an aromatic nitroso compound 
appears to be chemically abnormal. Thus, in the case 
of nitrosobonzene, failure 1 to prepare salts or co¬ 
ordination compounds in which the nitroso-nitrogen 
acts as a donor atom, shows the accepted formula (1), 
with a tercovalent nitrogen atom, to be incorrect. 
Equality of the value of the dipole moment 

C,H S : N i 6; C c H 6 : N : O : 

0 0 

(1) <S) 
for this substance with that for nitrobenzene would 
indicate (2) as a possible formula, in which case the 
nitroso-group should be mefa-directing in aromatic 
substitution reactions. 

The available facte bearing on the orienting power 
of the nitroso-group are these : polymerisation of 
nitrosobenzene by sulphuric acid yielded not meia- 
but para-nitrosodiphenylhydroxylamine.* Nitroso¬ 
benzene has been para-nitrated 8 in carbon tetra¬ 
chloride and chloroform, and para-chlorinated or 
brominated in carbon disulphide, 4 chloroform,® ben¬ 
zene, 0 and ether. 1 I suggest that all published experi¬ 
ments on the bromination in acetic acid solution 7 (the 
significant products of which have been bromoazoxy- 
benzenes) also fall into line, because (1) these sub- 
stanoes are not obtained from azoxybenzene and 
bromine under otherwise identical conditions, 1 (2) 
autodecomposition of mono- and dibromo-nitroso- 
benzenes is to be expected and should lead inter alia 
to bromoazoxybenzenes, and (3) qualitative indica¬ 
tions have been obtained that the recovered nitroso¬ 
bonzene contains traces of the para-bromo-derivative. 1 

Thus the nitroso-group appears to be para-directive, 
in conformity more with (I) than (2). 

The nitroso-group has a strong labilising action on 
halogen atoms situated in the para position,® but its 
orienting nature cannot be inferred from this fact. 
Halogen activation and tneta substitution are caused 
by the substituent radical in two separate ways: in 
the former a - T effect (entirely absent during a sub¬ 
stitution reaction) called up by the anionoid reagent, 
and in the latter a - J effect accompanied by the 
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impossibility of + T effects. The nitroso-group ex¬ 
hibits probably the strongest - T effect yet recorded, 
but differs from nitroxyl, which con activate the halogen 
in para-halogen on itrobanzenes by virtue of the - T 
mechanism (alkaline reagents), but which directs an 
entrant nitro-group into the meta position of nitro¬ 
benzene by reason of tho permanent -1 effect, in 
that, by not possessing an ionic positive charge, + T 
effects with the appropriate reagent will occur much 
more readily. Para substitutions take place by 
valency redistributions of this type occasioned by 
oationoid reagents ; thus the direct para bromination 
and nitration of nitrosobenzene on one hand and the 
labilination of bromine in para -bromonitrosobenzeno 
on the other can be easily understood. The nitroso- 
group is unique but not anomalous. 

A correct formula for this substance must, however, 
indicate more than (1) and (2) togethershow. Nitroso¬ 
benzene, like other Ar-nitroao compounds, possesses 
properties reminiscent of an odd electron molecule— 
for example, in some compounds the - NO group is 
apparently paramagnetic—and qualitatively resembles 
a free diary lam ino-ion * in several respects. It thus 
is a case where ordinary chemical formulae become 
inadequate. 

A formulation involving a 3-electron bond has 
been implicitly stated by Pauling • which is satis¬ 
factory for unexcited nitrosobenzene (intermediate 
between (1) and (2)), which thus becomes (3)—which 
will, like the blue free diary lam ino-radical, not only 
polymerise readily to a colourless dimeride (4) con¬ 
taining tercovalent nitrogen, but also will in different 

Ph ; N : O : Ph : N : 6 : 

: 6 : N : Ph 

(») (4) 

reactions exhibit opposite polarisations according to 
the requirements of the reagent. Incidentally, on 
these formulae, both mono- and di-meric forms should 
produce para -substitution products, although tho latter 
more easily than the former. 

Pauling s arguments applied mutatis mutandis to 
the arsinoso-radical show that arsenic should be 
normally tercovalent, and that therefore no special 
analogy with the nitroso-group oan be expected. An 
exammation of 4-arsinosodimethvIaniline has con¬ 
firmed this. R. J. W. Lb F^vbe, 

The Ralph Forster Laboratories of 
Organic Chemistry, 

University College, 

London, W.C.l. 

1 Unpublished experiment*. 

1 Bamberger, Bilsdorf, and Hand, Her., 31, 1613: 1696. 

• Ingold, 616; 1025 : and Bamberger, Ber., 30, 612 ; 1607. 

4 Ingold, loc, cit. 

4 Ham. Disiert,, Zurich, 20 ; 1004. 

4 Le Ffcvre, 810; 1031. 

7 Hammlck and Illingworth, J.C.S., 2363 ; 1030. 

• Wleland, " J)le Hydrazine *\ Stuttgart, 71 ; 1918. 

• Pauling, J. Amer. Chem. Sac., S3, 3234 ; 1931. 


Constitution of the Keratin Molecule 
In dealing with my 1 comments upon their com¬ 
munication ■ under this title, Speakman and Hirst a 
describe as erroneous my statement that “ the 
guanidine group of arginine does not . * . yield 
nitrogen with nitrous acid under the usual con¬ 
ditions By " usual conditions ” I naturally imply 
those generally adopted in determinations of amino- 
nitrogen in the course of protein analysts os described 
by van Slyke,* 6 that is to say, contact between acid 
nitrate solution and amino-body at room temperature* 
for 3-5 minutes in the case of mono-amino acids and 
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for }-l hour in the case of the hexone bases or pro¬ 
teins. Under these conditions the guanidine group 
of arginine is practically unaffected. The work of 
Plimmer 6 to which Speakman and Hirst refer is, of 
course, well known to me, and in that paper it is 
stated that any error introduced by reaction of the 
guanidine group of arginine in a 1-hour determination 
is inappreciable. With longer reaction times, corre¬ 
spondingly greater decomposition does occur. 

In connexion with my second point concerning the 
importance of taking into account the amide nitrogen 
of wool in the calcinations originally put forward by 
them, Speakman and Hirst have restated their case 
by assuming that all tho arginine and lysine in wool 
is combined with glutamic and aspartic acids, and 
demonstrating that an excess of these acids would 
still be available to combine with 0-4 per cent of 
amide nitrogen. 

The total amide nitrogen of wool, as determined by 
Marston, 7 is 1*2 per cent. No less than 0-8 per cent 
is thus left, unaccounted for. 

Speakman and Hirst consider that Abderhaldon’s 
figures for the proportion of dicarboxylic acids is low, 
but such a discrepancy would require that, in terms 
of glutamic acid, tho figure at present accepted 
(12-9 per cent) is inaccurate by no loss than 40 per 
cent in terms of weight, by 8‘4 grams per 100 grams 
of wool. As I pointed out in my previous comments, 
Abderhalden and Voitinovici's 6 analysis of wool is 
the only completo one which is available, and I am 
glad to see that fresh determinations of aspartic and 
glutamic acids are being made in the University 
Laboratories at Leeds. Reliable data upon the com¬ 
position of wool are sadly needed. Until these results 
are available, it is scarcely profitable to indulge in 
further speculation, although, considering the relative 
ease of the determination of the two dicarboxylic 
acids, either separately or together, I am surprised at 
the confidence with which Speakman and Hirst 
prophesy that errors of such magnitude as 40 per cent 
will be found in the figures we already possess. 

Clatjdb Rimington. 

Onderstopoort Veterinary Research Laboratory, 
Pretoria, South Africa, 

July 13. 

1 Rimington, Nature, 129, 580, April 16, 1982. 

1 Speakman and Hirst, Nature, 128, 1078, I>ee. 26, 1931. 

4 Speakman and Hirst, Nature, 129, 938, June 25, 1032. 

4 Van BJyke, J. Biol. Chem., 9. 185 ; 1911. 

4 Van Slyke, J. Biol. Chem., 10, 15 ; 1911-12. 

4 Plimmer, Biochem. 18, 105 ; 1924. 

7 Marston, Council of Sol. and Ind. Res., Commonwealth of Australia, 
BuIfrMn88; 1928. 

• Abderhalden and Voltlnovlct, Z. Phyeiol. Chem., 62, 368 ; 1907. 


Db. Rimington has no new point to raise. Origin¬ 
ally, he had two difficulties, one of which has ap¬ 
parently been eliminated by my reply to his earlier 
communication. As regards the second, his difficulty 
has been reduced to a doubt whether re-determination 
of the glutamic and aspartic acid content of wool will 
give a sufficient increase to account precisely for the 
amide nitrogen as well as arginine and lysine. Even 
this doubt must disappear in the light of Jones and 
Moeller’s 1 determinations of aspartic and glutamic 
acids in various proteins. These authors state that 
* 4 new determinations of these amino acids have been 
made in a number of typical proteins, and invariably 
higher results for aspartic acid were obtained than those 
previously obtained by the ester method. In several cases 
from 4 to 9 times as much was found." 

J. B. Speakman. 

Textile Chemistry Laboratory, 

University, Leeds, 

Aug. 12. 

* Jones and Moeller, J. Biol. Chem., 79, 429; 1928. 
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Preparation of Methyl </- Galacturonide 

A practical method for the preparation of methyl 
d-galacturonidc from the commercially available 
polygalacturonide derived from citron pectin 1 has 
been developed in my laboratory by Mr. Sam Morell. 

On heating this polygalacturonide (C a H 8 O a ) n with 
absolute methyl alcohol containing dry hydrogen 
chloride, the glycosidie linkages are partially severed 
and the simultaneous formation of the methyl ester 
of methyl d-galacturonide occurs. The latter crystal¬ 
lises as the monohydrate, O a H u O a COOCH 3 . H a O, 
m.p, 138-140° ; («)® - + 124*1 in water where c may 
vary from 1-4 per cent; no mutarotation. The methyl 
ester can be converted in excellent yields over the 
barium salt (C a H n O a COOB#i4) to methyl d-galacturo- 
nido which crystallises as the dill yd rate C a H u 0 6 COOH. 
2H a O, m.p. 112-114°; (a)^- h- 127*6 in water where c 
may vary from 2-3 per cent; no mutarotation. In a 
private communication. Prof. Felix Erlich, of Breslau, 
Germany, has informed me that the polygalacturonide 
used in theso experiments is identical with the tetra- 
galacturonide “a” C’ a0 H 4ft O la (COOH) 4 that he iso¬ 
lated first from beet pectin and afterwards from the 
ectinof various fruits. 3 The details of this w r ork will 
e published elsewhere, 

Karl Paul Link. 

Biochemistry Research Laboratory, 

Department of Agricultural Chemistry, 

University of Wisconsin, Madison, U.S.A. 

1 Link, K. and Idckaou, A. ])., J.Ji.C., 86 , 491; 1930. Link, 
K. V., aiul Ned den, It., ibid., 94, HOT ; 1931. 

1 Krlleh, K.. and Schubert, F,, Hiochem. Z. t 168, 263; 1026; 160, IS: 
1926; 212, 162; 1029. Alsu, fin., 62, 1975 ; 1920. 


Prolongation of Pregnancy 

Rkoknt experiments upon rats demonstrate that 
pregnancy can be prolonged by 4-10 days by any of 
the following treatments : implantation of anterior 
pituitary tissue (cattle), the injection of an alkaline 
extract of that gland, and of extracts of human preg¬ 
nancy urine prepared by precipitation with barium- 
alcohol and/or phosphotungstic acid. Judged by the 
maternal weight curve, full development of the fodus 
was reached at normal term, but the birth mechanism 
failed. Whore pregnancy was prolonged for more 
than 3j days, the fmtuses were invariably still-born ; 
in several instances parturition was protracted for 
12-70 hours. Since the ovaries of such animals were 
found, on biopsy, to be highly luteiniaod, prolongation 
was thought to be due to the persistence of tile 
corfjora lutea formed ns the result of the treatment 
administered. Such was the view of Teel 1 and of 
Levin, Katsman, and Doisy.* There are, however, 
certain indications that another factor besides the 
ooipus tuteum> concerned in maintaining the con¬ 
ditions of pregnancy. 

(1) Expulsion of a part of the uterine contents 
occurred in animals the ovaries of which were highly 
luteinised and in which no enlarged follicles were 
found on histological examination. The same ovarian 
structure was associated, in other cases, with a con¬ 
tinuance of pregnancy. 

(2) In 2 rats m which pregnancy had already been 
experimentally prolonged by 2 days, laparotomy 
showed the ovaries to be a mass of large follicles with 
no corpora Iutea present; in one, 8 live foetuses were 
in tdero ; in the other, parturition did not take place 
until 46 hours later. In a third rat in which this 
ovarian condition was observed at term, pregnancy 
continued for 6 days (until the 27th day) and the 
maximum weight of the mother was reached on the 
26th day. 
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(3) Pregnancy continued for % 4, and 6 days respect¬ 
ively after both ovaries had been removed on the 
22nd day of pregnancy <that is, normal term) in 3 rats 
which had been injected with a gonadotropic extract 
of human pregnanoy urine; and underdeveloped!; 
foetuses were born on the 21st and 23rd days in a rat 
similarly injected and bilaterally ovariectomised on 
the 16th day of pregnancy. Two others littered 46 
hours and 55 hours respectively after ovariectomy. 

The evidence suggests that a factor exists which 
may act upon the uterus independently of the ovaries, 
ana preliminary experiments point to its origin in the 
anterior pituitary. An extract rich in growth hor¬ 
mone, prepared after the prescription of van Dyke * 
and held by the latter to be free of gonadotropic 
hormone, caused pregnancy to be prolonged 4-6J days 
when administered on or after the lltn day. It is 
to be noted that Schockaert 4 reports an effect on 
testioular development in the male duck and, in our 
own controls, when the growth hormone from as much 
as 2 grams of anterior lobe tissue was injected, 
numerous blood points formed in the ovaries of 
immature mice , but was without macroscopic effect 
on the ovaries of immature rats. This amount caused 
a prolongation of pregnancy in rats, as described. On 
the basis of the rat-unit being equivalent to 4 M.U. 
(Laqueur and de Jongh a ), the effect on the pregnant 
rat was obtained at a lower level than that at which 
the immature mouse ovary reacted. The 4 : 1 ratio 
has, however, been disputed by d’Amour, Gustavwon 
et al.° and by Coward and Bum 7 ; it is, therefore, 
worthy of note that even 4 M.U. (taking a ‘ mouse 
unit ’ as the amount which produces blood points in 
the ovaries of immature mice weighing 8-10 gm.) of 
concentrated pregnancy urine extract did not prolong 
pregnancy* in the rat. Yet further experiments are 
necessary before it can be stated that the factor 
responsible for the failure of the birth mechanism was 
not that which gave rise to the typical ovarian 
reaction ; such experiments are being carried out. 
Since the existence of growth hormone in human 
pregnanoy urine has been denied (Evans and Simpson 8 ), 
this factor appears to be precluded. 

At the present stage of the experiment, the indica¬ 
tions are in favour of the existence of some sub¬ 
stance, possibly in the anterior pituitary, and probably 
identical with neither gonadotropic nor growth hor¬ 
mone, which exerts an inhibiting effect upon uterine 
motility. That such may be the modus operandi of 
the unknown substance is indicated by Reynolds,® 
who induced a state approximating to complete 
quiescence in the oostrrn-activated uterus of castrated 
rabbits by a single intravenous injection of pregnancy 
urine extract. 

A. M. Hain. 

Institute of Animal Genetics, 

University of Edinburgh, Aug. 4. 

* Teel, Amer, J. Phveiol.,79, 170; 1020. 

1 Levin. Katanian, and noisy, proc. Soe. Exp. BioL and Med., 28, 
873; 1930-31, 

* Van Dyke and Wallen-Lawrence, J. Phann, f 40, 413 ; 1030. 

4 Schockaert, Amt. Ret., 80, 380; mi. 

1 Laqueur and de Jongh, J . Amer. Med. Aawc., 91, UOO ; 1028. 

* Becker, Modish, d’Ainour, and tiuatavaon, J. Pharma £xp. Ther., 
43, 693; 1031. 

* Coward and Bum, J. PAysiot., 68, 270; 1927. 

1 Evans and Simpson, J, Amer. Med. Ateoc., 101, 1337 ; 1028. 

* Reynolds, Amer. J . PAyrtoL, 100, 645 ; 1032. 


Nuclear Magnetic Moments 
As a possible explanation of the anomalous g(J) 
factors of nuclear magnetic moments found in heavy 
and in light elements respectively by McLennan, 
MoLay, and Crawford, 1 and by me,® it was suggested 
in both these papers that an orbital motion oFsome : 
of the nuclear protons might fit the observed facts 1 . 
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The recent important radioactive work proving the 
existence of the neutron affords, however, what may 
possibly be considered as an alternative or as an 
additional consideration. Bartlett 8 has shown that, 
starting with a helium nucleus, the continual suc¬ 
cessive addition of neutron, proton, neutron, proton, 
etc., up to 0 lfl , and then neutron, neutron, proton, 
proton, eto., up to A 88 , accounts exactly for all the 
existing isotopes ; only He 6 is predicted also, but 
tliis has not yet been observed. It appears evident 
that a-particles, neutrons, and protons are the con¬ 
stituent elements of atomic nuoleii. It is therefore 
quite possible that both neutrons and protons con¬ 
tribute to the production of nuclear spin. If the spin 
g factor of the neutron differs considerably from tnat 
of the proton, then * anomalous ’ g{I) factors will 
arise, for in one atom the nuclear spin may be largely 
due to protons, and in another due to neutrons. 

The observations of MoLennan, McLay, and Craw¬ 
ford may possibly be explained entirely by this alone, 
that is, providing the g factors are actually different ; 
but the whole group of g(I) factors, all anomalously 
too small, found by me in the lighter elements, is more 
difficult to account for. Perhaps orbital motion and 
variable g factor both contribute to the production 
of the observed anomalies. 

S. Tolan&ky. 

Imperial College of Science, 

South Kensington, London, Aug. 15. 

1 J, C, McLennan, A. B. McLay. and M. F. Crawford, Proc. Roy. Soc. t 
A, 183, 652 ; 1631. 

• tt. ToUnskv, Z. Phys., 74, 336 ; 1032. 

• J. H. Bartlett, Nature, 130, 165, July 30, 1082. 




New Infra-Red Bands Photographed In the 
Absorption Spectrum of Acetylene 

We have recently investigated the vibration- 
rotation spectrum of acetylene in tho near infra-red. 
This absorption spectrum has been photographed in 
the first order of the 21 ft. Rowland concave grating 
which has been recently set up in a Runge-Paschen 
mounting. Various lengths of absorbing gas have 
been used, namely, 3, 6, and 9 metres, at atmospheric 
pressure. Employing the new Kodak zeriocyanine 
infra-red plotos, we have been able to extend our 
investigations beyond lg. 

In addition to the two bands at XX7887 and 8622 A., 
which have been previously reported by Mecke 1 and 
also by Badger, 8 two further bands have been ob¬ 
tained situated a#XX10164*8 and 10309*8 A. units 
respectively, all bands being entirely resolved and 
Showing alternating intensity in the lines. The first 
three of these bands are of approximately the same 
intensity, and all are far weaker than the band at 
10369*8 A., whilst the band which Meoko reports at 
7956 A. could not be detected. 

The 10369-8 A. band is interpreted as the third 
harmonic of the fundamental frequency v # (notation 
after Dennison 8 ). It possesses Btrongly developed 
P and R branches and a weak line near the origin (very 
weak Q branch ?). A few rotational lines appear to 
be split up into very narrow doublets, a pbint which 
is being investigated further. The general appear¬ 
ance of the band is closely analogous to that of the 
Bg band, in which case also there is evidence of the 
existence of a weak line near the origin. 

The other bands quoted above are interpreted as 
v, + 3v, (8622 A.), v, + 3v a (7887 A.), and v a + 2v, 
(10165 A.). Again P and R branches are strongly 
developed, but no Q branch or doubling could be 
seen in any of these bands. * 

The present interpretation of the bands agrees with 
the theory of Dennison 8 that only odd integral mul¬ 
tiples of the optically active frequencies can be seen 


in the spectrum, and that the combinations must in¬ 
volve at least one of these frequencies. 

Full details of the present investigation will be 
published later. W. Loohte-Holtgreven. 

E. Eastwood. 

Physical Laboratories, 

University of Manchester, July 28. 

1 K. Hedfcld and R. Mecke, Z.f. Phy M, 151 ; 1030. 

1 R. Badger, Phv*. Rev., 35,1438 ; 1630. 

1 M. Dennison, Rev. Mod, /'Ays., 9. 280 ; 1031. 


Nuclear Structure 

Under the above title, Mr. James H. Bartlett, jr., 1 
has indicated a simple regularity in the known nuclei 
of low atomic number, without being aware of the 
fact that I pointed out these regularities about a year 
ago. 2 He states: “ The purpose of this noto is to point 
out regularities for dements of low moss, and to 
suggest a possible building-up principle for such ele¬ 
ments The discussion of the next two paragraphs 
has been completely covered in the paper referred to 
above. The diagrams were made on the basis of 
building nuclei from protons and electrons, but the 
text pointed out that the building could be made from 
protons and neutrons very simply. This regularity 
was one fact which induced Dr. F. G. Brickwedde, 
Dr. G. M. Murphy, and me 3 to look for an isotope of 
hydrogen of mass 2, as stated in our paper. Moreover, 
in this paper we directed attention to this simple 
regularity among nuclei of low mass, and reproduced 
the proton-electron plot on page 14. It is only 
necessary to interpret each diagonal unit as the addi¬ 
tion of a neutron and each vertical unit as the addition 
of a proton to secure the regularity pointed out by 
Mr. Bartlett. 

I suggested further regularities beyond A 38 . The 
regularity postulates the existence of many more 
nuclei than are observed, and it is, of course, a 
question as to whether these nuclei will be observed 
or not. There seems to be no particular reason at the 
present time for withdrawing the suggestions made, 
however. Harold C. Urey. 

Chemistry Laboratory, Columbia University, 

New York, Aug. 16. 

J Nature. 130, 105, July so, 1032. 

• J. Am. Cfiem. Soc. t 53 . 2872 ; 1981. 

• Pkys. Rev. 39, 164: 40. 1 ; 1932. 


Oogenesis in the Indian Earthworm 
Recently my attention was directed to a paper by 
Vishwa Nath 1 on the shape of the Golgi apparatus 
in the eggs of the Indian earthworm, Fheretima 
poathvma. Unfortunately, Nath has apparently not 
seen my paper 1 on the same animal (Pheretima 
poathuma ), in which I discussed the shape, origin, and 
structure of Golgi elements and mitochondria as 
observed in the oogenesis of this animal. Tests with 
osmic acid on fresh ovary or the usual fixed prepara¬ 
tions failed to reveal the presence of either neutral 
fat or yolk ; although in certain preparations swollen 
bodies resembling fat were found which were later on 
revealed as artefacts. The Golgi elements were of the 
usual spherical type with a definite osmiophilic thick 
rim and a clear transparent core inside. Prolonged 
osmication made the vesicle blaoker, The mito¬ 
chondria were granular and not filomentar. It is 
obvious, therefore, that Dr. Nath has completely con¬ 
firmed my original findings. U. 8. Shako a. 

Rothamsted Experiment Station, 

Harpenden, Herts, Aug. 18. 

1 Nath, Vishwa, M < Studies on the Shane of the Golgi T Apparatus: 
(11) Observations on the Fresh Egg of the Indian Earthworm, Pheretima 
ponhnma J. Micr. .Set., T3. 477 ; 1930. 

1 SbargaTv. 6.," Cytoplasmic Inclusions la the Oogenesis of Pherrtim# 
PoMftupia”, ABd. Unin. 4, 177 ; 1938: 
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Research Items 


Cars of the Gods.—The ceremonial car in prehistoric 
times and its modem survivals are fully illustrated 
and studied by Dr. R. Forrer in Pr6hi&toirc y No. I, 
In tracing its various forms and analogies, the author 
propounds a new theory of the origin of the wheeled 
cart. According to his view, it was derived from the 
conceptions of the character and qualities of the sun 
held by man at the beginning of the age of metal. 
The sun was then regarded rh a revolving disc;, which 
was imitated for magical purposes by a wheel or disc. 
This wheel, was made to revolve first by being thrown 
in the air, then by being attached to a forked stick, 
which was used to wheel it about. From this de¬ 
veloped the two, three, and four or six-wheeled vehicle, 
which was used for religious processionals and was 
afterwards put to secular uses. The theory is sup¬ 
ported by illustrative examples drawn from rock- 
pain tings, grave furniture, vase paintings, and other 
material. In the course of timo, the solar car of th© 
spring festival was associated with models or minia¬ 
tures. The occupants of the sacred car take various 
forms, not only that of deities, but also of Byrnbols, 
such as the sacred pillar, which appears in an early 
cuneiform inscription from Boghazkeui, or a sacred bird 
or animal. Thero are examples in which the ear 
boars a cauldron, which served as both a fertility and 
a rain charm. These developments appear in the 
Bronze Age, and by the Iron Age had spread all over 
Europe and oven beyond. By the Hallstadt period, 
the ceremonial car was gradually disappearing in 
Europe, no doubt owing to the Hpread of other re¬ 
ligious ideas. It would appear that it was the car rather 
than the deity that brought benefit to mankind, and 
it is the important element in the rite. As, however, 
the idea of anthropomorphism developed, the divinity 
assumed first place. The importance of the oar 
wanes, while its secular uses extend. 

The Northern Paiute.—In ft report on the Northern 
Paiute of Fort Bid well, Surprise Valley, north-eastern 
California ( Untv, Cal. Pub . Amer. Arch . hllh., vol. 31, 
No. 3), Miss Isabel T. Kelly states that there is little 
of the old life left. The seed-gathering and hunting, 
which were formerly the only modes of subsistence, 
have fallen into disuse. A few baskets are seen and 
a little skin-dressing done. Little information can 
be obtained about political institutions, though this 
may be due to paucity of development; but curiously 
enough, religion is still more or less flourishing. 
Shanmnistic cures are in vogue and a number of the 
people frequent the sweat-lodges in order to pray 
to the sun. It is considered especially fit that one 
should sweat on Sunday— -an interesting secondary 
association, which is deeply rooted. The sweat-lodge 
appears to lie a recent introduction from the norm, 
although the statement that it originated about forty 
years ago puts it too low. Other informants declared 
that they had always sweated. The sweat-house was 
used principally by men ; a few women entered occa¬ 
sionally. Information on shamanism was obtained 
with difficulty only, as the shaman believes that he 
will sicken and die if he divulges information. It 
took the form of curing and, sometimes, of weather 
control. The antelope shaman officiated at cere¬ 
monial hunts. A certain amount of prophecy was 
also within the power of the shaman. Shamanistic 
power was acquired through dreams, often beginning 
m ohildhood, and to many coming unsought. Any¬ 
one who disregarded the * call * of his dreams fell 
violently ill. A shaman controls various .kinds of 
animal spirits, which come to him in dreams, the 

No. 3280, Vol. 1303 


eagle coming most frequently. The usual correlation 
of the tambourine with the shaman does not exist 
here. 

Ancestry of the Ferret.—The domesticated ferret 
was generally regarded as a descendant of the Euro¬ 
pean polecat {Mustela putoriua) until G. S. Miller 
suggested in 1912 that oertain cranial characters 
pointed rather to descent from the Asiatic polecat 
(M. eversmanni ), The latter view is challenged by 
R. I. Pocock, who finds that the skulls of ferrets do 
not resemble those of the Asiatic polecat in the par¬ 
ticular likeness claimed by Miller, but differ from them 
in the position of the post-orbital constriction {Scottish 
Naturalist , p. 97, 1932). The skulls of ferrets, how¬ 
ever, are nevertheless distinguishable from skulls of 
European polecats, but Pocock suggests that the 
differences are due to artificial conditions of confine¬ 
ment and of food due to domestication. Hie view is 
strengthened by the characters of an abnormally large 
‘ polecat-ferret 1 found wild in Mull, for in it the skull 
resembles that of the European polecat, a resemblance 
attributed to reversion in natural conditions to the 
ancestral form of an individual which was probably 
a descendant, immediate or remote, of an esoaped 
pregnant female ferret. 

Baits for Sheep Blowflies.—Experiments to deter¬ 
mine the responses of blowflies to chemical substances 
have been mode by Martin R, Freney, at the instance 
of a special Blowfly Committee formed to deal with 
the many aspects of this serious problem in New 
South Wales. It has been found that wool fibre, 
consisting largely of the protein keratin, when hydro¬ 
lysed with sodium sulphide, forms an attractive 
medium, and this substance was tested as a bait 
in fly-traps. , According to the figures published ( J. 
Council Sci . Jnd : uat. Research^ vol. 6, 1932, p. 28), the 
small quantity of decomposed keratin (less than 5 gm.) 
was not so attractive as 50 gm. of fresh sheep’s brain, 
but the results are stated to be without quantitative 
significance. They show, however, a qualitative selec¬ 
tion, for the keratin bait caught a higher proportion 
of female blowflies, about 98 per cent as against 
84 per oent upon carrion, and it proved to be more 
attractive to primary blowflies, the smooth maggots 
of which initiate strike, than to the hairy or secondary 
blowflies. This is an important difference, since th© 
larvae of th© latter are enemies of the smooth maggots; 
and the raising of the primary maggot death-rate 
from 45 per cent for brain to 83 per cent for de¬ 
composed keratin is an achievement which merits 
further investigation. 

Freshwater Flagellates.—The attention of students 
of the freshwater fauna is directed to a memoir {Mem. 
Mus. Roy . d'Hist. Nat . de Belgique , No. 47 ; 1931), by 
Dr, W, Conrad, on the flagellates recorded from a 
series of five ponds near Louvain as the result of 
observations over a period of three years. The 
Chrvsomonadina are represented by 19 genera, in¬ 
cluding 52 species (7 new), and the Volvocales by 
17 genera, including 44 species. In the genus Chrom - 
uXina the author Has given particular attention to 
the cysts, the characters of which he regards as form¬ 
ing the basis of classification, and he subdivides the 
genua into three according as the envelope is smooth, 
or ornamented with ridges more or less spiral, or with 
spines. Keys are given for aiding in the determina¬ 
tion of the species, and six excellent plates in colour 
reproduce the author's drawings from the living 
specimens. 
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Plague in Egypt.—An interesting account of the 
third pandemic of plague in Egypt, by Dr. A. W. 
Wakil, has been issued by the Egyptian University 
{Faculty of Medicine, Pub. No. -3 : Cairo, 1032). The 
first and second pandemics of plague in Egypt oc¬ 
curred in the sixth and fourteenth centuries, the third 
commenced in 1899 and is still continuing. Although 
cases have occurred every year, the total number has 
been comparatively small, numbering rather less than 
20,000 during the thirty-two years. The bubonic 
type amounted to 83*9 per cent, the septiciemic to 
8 *9 per cent, and the pneumonic to 7 *2 per cent of the 
total. Up to the present, the city of Cairo, though 
well suited in many respects for the occurrence of 
plague, has been practically immune from plague 
during the present pandemic with a total of only 16 
cases. The cause of this immunity is ascrilied to a 
biological factor, namely, the presenoe of numerous 
weasels which keep down the number of rats, the 
principal agent in spreading bubonic plague. The 
main species of fleas found upon all types of rats 
in Egypt is Xenopsylla cheopis , the principal vector 
everywhere of bubonic plague, which numbered about 
eighty per cent of the total rat-flea population. Graphs 
are given of the relations between the incidence of 
plague and of the abundance of rats and rat-fleas, 
which show the marked relation between these factors. 

Economic Botany of Cacao. — A detailed study of 
** The Eoonomic Botany of Cacao ” has recently been 
published by Prof. £. E. Cheesman (Supp. Tropical 
Agriculture , June 1932). The systematic position of 
the genus Theobroma and the status of the species 
Th. cacao L. is reviewed. Many varieties—both 
botanical and horticultural—are described. The most 
important sections deal with requirements of light and 
other ecological considerations, and with descriptions 
of the branching systems, leaves, flowers, fertilisation, 
and fruit production. Much discussion is devoted to 
the genetics of cacao growing, and to the selection and 
propagation of good varieties. Physiological and 
pathological aspects of yield and problems of quality 
are investigated. The paper is mainly a summary of 
the literature on the subject and should prove useful 
to all who are ir terosted in the cacao plant. 

Chromosomes and Pollen of Kniphofia . — The 
chromosomes in several species of Kniphofia (Lili- 
aceee) have been studied by Mr. A. A. Moffett (-7. j 
Genetics , vol. 25, No. 3), who finds the basic haploid 
number to be six. In K . Nelsonii , unlike the other 
species, diploid, tetraploid, and octoploid tissues 
were found in the same plant, both in root tips and 
pollen tnother cells. As m certain species of Crepia, 
some roots were partially diploid and partially tetra¬ 
ploid. In one flowering spike most of the cells, if not 
all, were tetraploid or octoploid, while other spikes 
were diploid. In species-hybrid, K . corallirm has a 
few univalent meiotic chromosomes and fewer chias- 
mata than the other species, while in the tetraploid 
pollen mother cells above mentioned two to six 
qu&drivalents, as well as univalents and trivalents, 
were found. Many giant pollen grains with 2n or 
4n chromosomes were also found in K. Nelsonii, their 
frequency decreasing towards the top of the spike. 
The majority of such grains have four haploid nuclei, 
and they appear to be formed directly from pollen 
mother cells, through a failure of the process of 
furrowing by which the pollen grain walls are nor¬ 
mally formed, but this does not necessarily involve 
failure of the spindle mechanism. 

Geology of the Lups Goldfield. —An important con¬ 
tribution to the geology of Tanganyika Territory has 
. been raade by Dr. D. R. Grantham as a result of 
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three seasons' work in the Lupa Goldfield and its 
neighbourhood (Bull. J, Qeal. Surv. Dept., 1932, with 
coloured gelogical map, 1 : 100,000). A long sequence 
of events, including repeated cycles of igneous activity, 
has been established: granulites associated with 
banded ironstones — basic flows and intrusions— 
foliation and lU^pardit injection of the main granitic 
gneiss, —shearing—some of the older dolerites— 
Malwelo rhyolitic and trachytic series with basic lavas 
now represented by chlorite-schist—Uunga felaitic 
series — gneissose miorocline - granite, 02 — older 
dolerites—llunga granite, (?4 — Saza granite with 
j>eripheral diorites and ‘ spessartites ', §5—younger 
dolerites, probably Karroo — olivine-dolerites, pos¬ 
sibly Cretaceous—peneplanation—rift-valley move¬ 
ments, Tertiary alkali-lavas, and deposition of lake- 
beds. The ‘ spessartites ’ are regarded as a differentia¬ 
tion product of the Saza hornblende-granite over¬ 
charged with doleritic inclusions. They have been 
found to carry gold, and it is suggested that the Saza 
granite is the parent of at least some of the gold reefs. 
The lowest of the step-faults producing the Rukwa 
branch of the western rift valley is well exposed. 
The actual fault-face is almost continuously visible 
for a hundred miles as a nearly straight rook-wall two 
hundred feet or more in height, over which every river 
makes a waterfall to the old lake-bed below. 

Apparatus for Microradiography.—M. A. Dauvillier 
has described recently (J. Physique, June) an ap¬ 
paratus for microradiography which is in a sense a 
first step to the extension of the magnifying power 
of a microscope through substitution of X-rays for 
light. It makes use of the differential penetration 
of soft X-rays through different elements. The 
X-rays, generated at about 5 kilovolts in a hot fila¬ 
ment tube, fall on a thin section of the tissue to be 
studied, attached to a photographic plate. Oxygen 
is decidedly more opaque to these rays than carbon, 
whilst they are absorbed practically completely by a 
small quantity of sulphur, so the underlying photo¬ 
graphic emulsion takes a record of the elementary 
composition of the tissue which is practically in¬ 
dependent of the exact nature of the compounds in 
the latter. After exposure, tho tissue is removed, 
the plate intensified, and the image enlarged. By 
using special finely grained plates, of the type devised 
by Lippmann for colour photography, magnifications 
of several hundred diameters are practicable. One 
is reproduced of a section of elder pith ( x 600) with 
remarkably delicate detail. The range of possible 
applications of this method appears very wide; the 
technique is not unduly involved and easily within 
the resources of most physical laboratories. 

Raman Spectrum of Hydrogen.—* An account of the 
scattering of light from compressed hydrogen, much 
fuller than any previous work of this ty^>e, has been 
published by S. Bhagavantam in the issue of the 
Indian Journal of Physics for May. The aim of the 
experiments was to extend those of Rasetti and of 
McLennan, and in particular to compare the observed 
details of the intensities and polarisation with the 
uantura theory of the effect due to Manneback. 
udging from the spectra and microphotometer traces 
reproduced, the work has been performed with great 
care. The main body of results actually affords a 
quantitative verification of the Manneback theory, 
but there is a striking disagreement in certain details 
of the polarisation, which it is again suggested can 
only be adequately taken account of by attributing 
an intrinsic spin to the light quantum. 

Compounds of Inert Gases.— Whilst it is probable 
that the inert gases of the argon group are incapable 
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of forming stable chemical compounds, the long- a cxrcumsoribed lesion of the gastric Or duodenalwali, 

established existence of a bond spectrum which can and the second the action, continually renewed, of the 

only be attributed to the molecule He* shows that normal gastric juice. The methods employed for 

this gas at least con enter into transitory combinations, treating such ulcers are discussed by Dr. Bazzano, of 

In the first July number of the Physical Review , H. the University of Milan, in a communication published 

Kuhn and O. Oldenberg discuss the spectrum which in the Rendiconti of the Beale Istituto Lombardo di 

appears round the mercury resonance line at 2537 A. Scienze e Letter© for 1932 (vol. 65, parte 6-10). It 

when this is excited by fluorescence in the presenoe is argued that a rational cure involves the excitation 

of a large amount of rare gas. This consists of a of the defensive powers of the gastric wall and the 

general broadening of the line in both directions, the creation of surroundings favourable to cicatrisation by 

broadening showing evidenoe of structure, and it modifying the gastric secretion, supported by almost 

appears that it must be attributed to the formation normal conditions of general nutrition and by repose 

of a short-lived compound between the mercury and of the patient. These considerations, in conjunction 

inert gas. Apparently spatial quantisation of the with the results of laboratory experiments showing 

f air of atoms takes place on their mutual approach, the marked anti-peptic properties of sodium benzoate, 

he phenomenon is not confined to mercury, similar indicated that curative effects might be expected from 

spectra being observed with thallium, and some other the administration of this salt. A number of patients 

metallic vapours, in the inert gases. The general were accordingly treated with daily doses of 2 c.o. of 

correctness of this explanation of the spectra is. bom a 25 per cent solution of sodium benzoate in sterilised 

out by the occurrence of similar structures with distilled water, applied either hypodermically or intra- 
dense alkali vapours, due presumably to the formation venously. A few injections (in either way) sufficed to 
of almost unstable diatomic alkali molecules in which produce appreciable improvement in the symptoms, 

the binding forces are in the nature of polarisations. and oomplete cures were effected after more or less 

prolonged treatment. Subsequent examination (after 
Treatment of Gastric and Duodenal Ulcer.—Besides some months) of several of the twenty-four cases 

thrf constitutional factor, these ulcers have two causes, treated by thiB means failed to reveal any disturbance 

the first being the diminished resistive power due to of the digestive apparatus. 


Astronomical Topics 


Total Solar Eclipse of Aug. 31 .—Unfortunately, 
clouds obscured the eclipse for many of the observers. 
A telegram to the Times from lir. J. Jackson at 
Parent reports that the clouds were less thick early 
in totality, and some useful coronal photographs may 
result from exposures with the long-focus instrument; 
but it is feared that the photographs with the slit- 
spectrographs are failures. Prof. F. J. M. Stratton at 
Magog has cabled to Natubb : “ Cloudy, no success ” ; 
and Prof. H. Dingle at Montreal says: “No observa¬ 
tions possible at McGill University, Montreal, Sky 
covered with clouds throughout eclipse.” 

Similar reports were received from Conway (New 
Hampshire) and from Derby (Vermont), also from 
the Mount Wilson expedition; but Dr. J. H. Moore 
expressed the hope that some results might be ob¬ 
tained from the photographs of the Lick Observatory 
ex}>edition (Times, Sept. 1). There are better reports 
from Louiseville, 50 miles north of Montreal, where 
the sky was clear. Eight photographs of the corona 
were obtained with an 8 -inch camera ; the shadow 
bonds were well observed, also the effect of the 
eclipse on the barometer, thermometer, and eleclrioal 
uotential. Prof. Andrew Thomson, of the Canadian 
Meteorological Service, who has observed several 
eclipses, noted that the shape of the corona was more 
pointed and less evenly arranged than in the eclipses 
of 1918 and 1919. Prof. N. Hirayama states that the 
exjunction from Kyoto obtained a perfect picture of 
the corona, and colour photographs of every part of 
its spectrum, which show a new line (Times, Sept. 2 ). 

New Minor Planet.—Another minor planet of short 
period has been found ; it is given the designation 
1932 PB , as the first observation reported to the 
Berlin Reehen Institut was made on Aug. 4 by Prof. 
G. Neujmin at Sinjeis, the magnitude being 12 - 7 . But 
R.I. Circular No. 646 reports that Prof. G, van 
Biesbroeck had already detected it on a plate taken 
at Yerkes on July 30. Dr. A. Kahrstedt has deduced 
elliptical elements from four Yerkes observations ; 
these indicate a daily mean motion of 1754", and a 
period of 2*023 years. The only known minor planets 
with shorter periods are Eros (1*76 years) and the 
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Reinmuth planet, 1932 HA (about 1*8 years). Hence 
PB should be followed as long as possible ; Dr. 
Kahrstedt gives the following ephemens for 0 h : 

It.A. 8. Oecl, 

Sept. 10 20*51-7® 18° 38' 

18 20 58-6 18 35 

26 21 7-8 18 20 

The Perseid Meteors.—The August Perseids have 
been successfully observed this year by the regular 
workers in England. Mr. King has a useful aeries of 
observations extending from July 30 to Aug. 13, and 
similar work was done by Mr. Alcock (who recorded 
479 meteors during this fortnight) and by Mr. Prentice. 
All three observers had clear skies through the period 
of maximum (Aug. 10-13): and with the assistance 
of other observers, notably Mr. Folkard and Mr. Lane 
Hall, there should be a large number of accordances, 
yielding heights, etc. Seven meteors were photo¬ 
graphed on Aug. 11 , one by Mr. Collinson at Orwell 
Park, three by Mr, Vogel at Hampstead, and three by 
Mr. Waters at Harrow. Various counts have been 
made in addition, including one from India by the 
vice-principal of the Nizam College, Hyderabad. It 
appears that the return of the stream was rather 
less than normal strength this year, especially in the 
early stages : other results remain to be worked out, * 

Recent Fireballs,—Several bright fireballs have been 
reported during the post month, an unusual number 
having occurred during daylight or twilight hours. 
The first, on Aug. 6 at 10 h. 20 m. G.M.A.T. (noon-to- 
noon), was widely observed from Cornwall to the 
Suffolk coast, and a true path will be obtainable. A 
twilight fireball was reoorded from East Anglia in 
twilight on Aug. 6 at 8 h. 20 m. G.M.A.T., and a pre¬ 
liminary path by Mr. King indicates heights of 43 to 
16 miles. Two further twilight fireballs were recorded, 
on Aug. 10 at 8 h. 25 m. and Aug. 14 at 8 h. 20 m,; ; 
and, by Prof. W. J. Jones, of University College, 
Cardiff, a daylight fireball over the north of Scotland % 
on Aug. 20 at 7 h. 54 m. True paths of the Aug.10 : V 
and 20 objects may be obtainable. A further fireball 
is reported from Cornwall On Aug. 23, 

■ . .. ‘ 
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The New Botanical Building at the University of Toronto 


rpHE University of Toronto owes much to the able 
and wise administration of the retiring presi¬ 
dent, Sir Robert Falconer: by the part he played in 
securing adequate provision for teaching and research 


in botany he has earned the gratitude of all who are 
, interested in that branch of biology. One of his last 
*acts in Commencement Week of this year was to 
assist at the formal opening of the new Botanical 
Department on June 8. After an informal luncheon 
; given to the visiting botanists, the Chancellor of the 
University, Sir William Mulock; the Prime Minister 
Ontario, Mr. O. S. Homy; the President, Sir 
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Robert Falconer ; his successor,. the Rev. Dr. Cody, 
chairman of the Board of Governors, and others, 
walked in prooession to the new building, which 
was opened by the Prime Minister. 

The Prime Minfeter paid 
a tribute to the architects, 
Messrs. Mathers and Hal- 
denby, both of whom are 
graduates of the Univer¬ 
sity, and stated that all the 
material used in construc¬ 
tion was Canadian. In 
handing over the building 
to the chairman of the 
Governors, he said that it 
should be regarded as an 
expression of the interest 
of the Government, the 
legislature, and the people 
of the province in the cause 
of higher education. 

Dr. Cody, in accepting 
the building, spoke of 
botany as one of the first 
subjects taught in the 
early days, in 1843, when 
the University was known 
as King's College. Botany 
was then one of several 
sciences for which the pro¬ 
fessor of experimental 
philosophy was respon¬ 
sible. In 1853, when King's 
College was promoted to 
university status, the Rev. 
William Hineks was ap¬ 
pointed professor of 
natural history : one of 
the applicants for the 
chair was Thomas Henry 
Huxley. The presenthead 
of the department. Prof. 
R. B. Thomson, was ap¬ 
pointed to that position in 
1928. 

Dr. Cody gave a brief 
account of the building, 
which he described as one 
of the most attractive in 
the University group. It 
was erected at an inclusive 
cost of 517,000 dollars on 
a site at the entrance to 
Queen’s Park : there is a 
well-lighted ground-floor 
with three ftoors above 
arranged round a central 
court. The inside walls 
are lined with bare brick ; 
there is about an acre of 
floorspace. Ontheground- 
floor and the floor above, provision is made for plant 
pathology and plant physiology under Dr. D. L. 
Bailey and Dr. G. H. Duff; on the second floor are 
laboratories for morphology and the anatomy of 
flowering plants under the personal charge of Prof, 
Thomson : myoology under Prof. H. 8. Jackson, seed 
laboratories under Dr. H. B. Sifton^ and the herbarium - 
are on the third floor. Ample provision is made for 



Fifl, 1.—'Front view, showing the main entrance of the now botanical buildings of the University of Toronto. 
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FiQ. 2.—The range of glMa-hOtuei behind a wing of the new botanical building, University of Toronto. 
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research rooms. Adjoining the budding m a range 
of glass-houses. Dr. Cody added that about a thousand 
undergraduates would be accommodated in the new 
laboratories. 

Sir Robert Falconer invited five of the botanical 
delegates to give short addresses : Prof. A. C. Seward 


of the University of Cambridge; Prof. K. M. Wiegand 
of Cornell University; Dr. H.T. Giisaow, the Dominion 
botanist; Prof. Marie-Vicfcorin of the University of 
Montreal; and Prof. F. E, Lloyd of McGill University. 
On the following day the honorary degree of Sc.D. 
was conferred upon Prof. A. C. Seward. 


Plant Products of 

I pROM prehistoric times, man has depended to a 
considerable extent upon plant products, from 
Various economic points of view. Some such products 
are necessities and others are luxuries. Some which 
were primarily luxuries have now become, with the 
great changes in human civilisation and habit, quite 
essential to human needs. These constant changes 
and new developments in human needs as regards the 
vegetable kingdom formed the basis of Sir Arthur 
Hills evening discourse delivered at the York meeting 
of the .British Association on Sept. 2, entitled “ Plant 
Products of the Empire in Relation to Human 
Needs 

The economic botanist seeks to satisfy our human 
needs, both natural and artificial, and with the tre¬ 
mendous modern developments in human life and 
habit, his work has become of primary importance. 
With such a widely scattered Empire, Great Britain 
is able to supply itself very largely from its own 
colonies and dominions. Two great ‘ cravings ' of 
to-day—newspapers and motor cars—are resulting in 
the destruction of the magnificent forests of Canada 
and Newfoundland and the extensive plantations of 
Hevea braeiUenais, the latex of which supplies the raw 
rubber, in various parts of the Empire. 

Fortunately for Great Britain, it is possible, to a 
great extent within the Empire, to meet the growing 
demand for various plant products, such as oik and 
fats, cereals, fruit, animal foods, spices and condiments, 
beverages, gums and resins, drugs, tobacco, clothing, 
timber, etc. Certain other industries are fast dis¬ 
appearing, owing to changes in prosent-day methods 
and fashions. For oxample, indigo, camphor, and 
vanilla are giving place to synthetic substitutes, and 
cotton arid flax have a strong competition in artificial 
silk. Anothor group of the Empire’s plant resources, 
often lost sight of, because it does not appear on the 
world’s markets, is native products used chiefly by 
those who cultivate them. The importance of such 


the British Empire 

Empire products is scarcely ever realised until such 
times as famine and crop failure. 

During the course of his address, Sir Arthur indi¬ 
cated the original homes, throughout the British Em¬ 
pire, of some of the economic plants. Efforts are 
still being made to find plants of eoonomic value which 
can be grown within the Empire, with the ultimate 
aim of making the Empire self-supporting so far as 
possible. With the large increase in cultivated areas, 
complications such as plant diseases have been set up, 
necessitating the creation of an army of specialists— 
plant pathologists, entomologists, physiologists, etc. 
Rust on wheat in Canada, for example, is estimated to 
destroy annually £5,000,000 worth of wheat. Every 
year, in the British Empire alone, insects destroy 
enough food to supply forty-five million people. 

The band of scientific workers attached to the various 
departments of plant economic and agricultural re¬ 
search throughout the Dominions and Colonies seems 
a rather formidable one, yet their numbers and cost 
of maintenance are negligible compared with the toll 
levied by the diseases they are attempting to overcome, 

Since its inception, the Empire Marketing Board 
has given invaluable help in the war against plant 
diseases, in research on plant storage, etc., and it has 
spent £1,235,000 in grants for research. In many 
cases, too, research is supported financially by firms 
which depend upon the various plant products for 
their raw materials. For example, Messrs. Rowntree, 
Cadbury, and Fry are supporting the research work 
on cacao noW being carried out at Trinidad. 

The scientific problems confronting the Empire in 
connexion with our supplies of plant products offer a 
fitting outlet both for private and public munificence, 
and those who come forward to support the new 
oulture of scientific research and its application to 
human needmwill realise that they are not merely 
satisfying a noble enthusiasm, but are also fulfilling 
one of the pressing needs of the Empire. 


Electricity Supply in New York 


city in the world owes more to the advance of 
engineering than Now York, within the bound¬ 
aries of which are to be found some of the finest bridges, 
tunnels, subways, high buildings, and power stations 
ever constructed. The progress of these great under¬ 
takings is dealt with from time to time in our own 
technical journal*, and in Engineering for May 13, 27, 
and June 17 is given a woll-itluatrated account of 
the present position of the electrical supply schemes 
in the city. 

Fifty year* have elapsed sinoe Edison erected the 
first public electric supply station in Pearl Street, 
and that was but the beginning of the great inter¬ 
connected stations by which New York and the 
suburbs are served to-day. The greater part of 
New York is now served by the Consolidated Gob 
C ompany, which in 1928 obtained control of five 
separate undertakings serving an area of 560 square 
miles and a population of 6,017,702. In 1927, the last 
complete year that the five companies operated as 
separate concerns, the total output was 4,000,000,000 
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kwh. and the plant installed had a total capacity of 
1,400,000 kw. The capaoity of the plant by Septem¬ 
ber 1930 had been increased to 2,009,700 kw., and 
plans are now in hand for a further increase in plant 
designed to meet a demand which it is estimated will 
by 1940 be three times as great as that in 1927. 

At present, power is generated in seven stations, 
of whioh Hell Gate Station has plant of 605,000 kw. 
and Hudson Avenue Station plant of 560,000 kw. At 
Pearl Street Station direct current was generated and 
distributed, but to-day all current is generated by 
alternators* the frequency being either 25 cycles or 
60 cycles, frequency changers being installed so that 
current is available from any station for any part 
of the system. Interconnexion is to be carried still 
further by the erection of a transmission line to, 
Schenectady, thus enabling power to be brought to 
New York from Niagara. 

A new problem in the economical distribution of 
electricity arose with the erection in Now York of 
very high buildings, and in Engineering for June 17 
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an wjOQurit i* given of the methods of distribution in 
theCfoiyekir 1047 ft. high, end the Empire 

State Building, 1300 ft. high. Experience with the 
Irving Trust Company Building had shown that a 
saving could be effected by installing transformers not 
only m the basements but also on more than one 
floor of buildings more than forty stories high. In 
the Chrysler Buildings the high-tension feeders, there¬ 
fore, are carried direct to substations with trans¬ 
formers on the thirtieth, sixtieth, and seventy-fourth 
floors, while in the Empire State Building there are 
substations on the forty-first and eighty-fourth floors 
in addition to that in the sub-basement. 

The Empire State Building covers an area 420 ft. by 
200 ft., ana its 80 floors can house some 40,000 persons, 
or as many as a fair-sized town. Illumination is pro¬ 
vided on a liberal scale, and the estimated lighting load 
is 0000 kw., while for the lifts, fans, pumps, and other 
plant electric motors of a total of 9000 horse power are 
installed. The substations are fire-proof brick struc¬ 
tures and each oontains four or five 600 kw., 13,800/200- 
volt transformers. The main vertioal cables are rated 
for a pressure of 15 kw. and are about 3 in. in dia¬ 
meter with an approximate weight of 0 lb. a foot, and 
in the article referred to is an interesting aooount of 
the methods adopted for placing them in position 
and securing them. 


work baa received more attention, because money spent 
on training persona already employed yields a more 
certain and immediate return than pre-employment 
training. The increasing use of electricity on the farm 
and in the home is stimulating the development, even 
in small schools, of courses in simple electric wiring, 
the operation and maintenance of electrical appliances, 
and other instruction in applied electricity. Similarly, 
a belief that aviation will constitute a principal method 
of transportation in the future is leading* to the 
provision in secondary schools of oourses m model 
aircraft building, etc. 


Calendar of Geographical Exploration 

Sept, 13, 1898.—Capt. M. S. Well by’s Explorations 

Capt. M. S. Wellby left Berbera on the north coast 
of British Somaliland, penetrated to the Omo River, 
and thus entered Lake Rudolf. He then turned north¬ 
west and explored part of the course of the Sobat 
River. In 1890, Wellby and Lieut. Malcolm had 
carried out a journey in Tibet, crossing the country 
from Leh to Kuku Nor, afterwards following the 
Hwang-ho and reaching Peking. This journey filled 
in many previously blank spaces on the map of Tibet. 

Sept. 14, 1927.—The Norvegia Expeditions to the Ant¬ 
arctic 


University and Educational Intelligence 

Birmingham. —Under the will of the late Mr. James 
Gittins Chidlaw, of Edgbaston, a member of the Court 
of Governors, a sum of more than £10,000 will be put 
at the disposal of the Council of the University for the 
endowment of scholarships. 


Mr. E. J. W. Barrington of Oriel College, Oxford, 
has been appointed lecturer in zoology, and Dr. F, C. 
Champion of St. John’s College, Cambridge, assistant 
lecturer in physios, at University College, Nottingham. 

The Council of the Institution of Naval Architects 
has awarded tjie Martel scholarship in naval architec¬ 
ture (1932), valusd at £130 per annum for three years 
at the University of Liverpool, to Mr. H. G. Herbert, 
of Sheemess Dookyard, and the Earl of Durham prize 
to Mr. N. H. Young, of Devonport Dockyard. 

A survey of industrial education in the United 
States of America has been published by the Office 
of Eduoation, Washington, as Bulletin No. 30, 1931, 
Among; recent developments is noted the more general 
recognition of the importance of maintaining close 
contact and co-operation between the school officials 
and industrial firms. Committees oomposed of repre¬ 
sentatives of employers and employees have been 
especially valuable in selecting the courses to be 
included in the training programme, in securing 
properly qualified teachers and adequate equipment, 
and in the organisation of instruction so as best to 
meet the needs of industry. There is yet lacking, 
however, a sufficiently high degree of correlation 
between the courses provide in the schools of a given 
locality and the needs of the dominant local industries. 
Increasingly the public schools aooept responsibility 
for vocational guidance with the view of placing their 
pupils in suitable occupations, and increasing interest 
is manifest in occupational information courses. Pro¬ 
gressive specialisation in industries has led to corre¬ 
sponding specialisation in the schools, and the number 
of separate courses has been further increased by the 
inclusion of training for a number of semi-skilled 
occupations for whion a short period of school instruc¬ 
tion is now held to be worth while. Evening school 
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The Norvegia, a vessel fitted out by Consul Christen¬ 
sen, left Sandefjord harbour to begin that series of 
antarctic researches which has added so much to 
scientific and especially oceanographical knowledge of 
the region. Various scientific workers and aeronauts 
have taken part in the Norvegia's work, and, under the 
leadership of H. Ruser-Larsen, Queen Maud Land, 
Ragnhild Land, and Princess Martha Land were dis¬ 
covered. Early in 1931 the Norvegia completed the 
circumnavigation of the antarctic continent. The 
Russian explorer, Bellingshausen, in 1819-21, had 
previously made the circumnavigation of the con¬ 
tinent in high latitudes, while Cook and Biscoe had 
made similar journeys in somewhat less high latitudes. 

Sept. 1 $, 1587 .—Davis Strait 

John Davis arrived at Dartmouth after his third 
arctic voyage, during which he had pushed through 
the strait named after him into Baffin’s Bay and 
coasted the west of Greenland to 73° N. On his first 
voyage, in 1585, Davis had sighted southern Greenland, 
which he called the Land of Desolation, had crossed 
Davis Strait, explored part of the Canadian archi¬ 
pelago, and had penetrated some distance into Cum¬ 
berland Sound. On his second voyage, in 1580, he 
again reached the north-east coast of America. His 
voyages pointed the way to the true north-west 
passage, though it was not given him to reach it. 
He added much to the knowledge of the coasts of 
Greenland and north-east America. In 1591 he ac- 
Cavendish on his voyage with the object 
mg that north-west discovery upon the 
back parts of America After the rest of Caven¬ 
dish's party had turned back, Davis continued the 
journey and discovered the Falkland Islands. He was 
killed by Japanese pirates when off Sumatra in 1005. 
Davis is also entitled to fame as an inventor ; his 
back staff and double quadrant held the field long 
after Hadley’s reflecting quadrant had been intro¬ 
duced. 

Sept. 17, 2776.—Basin of the Colorado River 

Father Garc4s, a Franciscan missionary, reached 
Bac. He had Bet out in 1775 from the Yuma country, 
travelled from the mouth of the Colorado to Mojave, 
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and opened a new route across to San Gabriel, Thence 
he made a trip northward to the Tulare valley, re¬ 
turned to Mojave, and proceeded eastward to the 
Moqui country. Garo£s had made many previous 
journeys of exploration, including a descent of the Rio 
Gila to the Colorado in 1771. Oarers was murdered by 
the Yuma Indians in a subsequent attempt to found 
a mission amongst them. 

Sept. 17 , 1822 .—Weddell in the Antarctic 

James Weddell in the Jems, accompanied by the 
Beaufoy, left on a voyage which combined whaling 
with discovery. Weddell had previously, in the Jane, 
visited the South Shetlands, discovered in 1819 by 
William Smith, and had carried out some surveys 
there. On this voyage ho proved that the Aurora 
Islands, which wore supposed to He between the Falk- 
lands and South Georgia, did not exist. Weddell 
explored the sea which now bears his name, and 
reached 74° 16' S. He brought back with him a sea 
leopard (Hydrurga hptonyx) ; Weddell’s seal ( Lepto - 
nychotcs Weddelli) is named after its discoverer. 


tion of density variations were observed when the 
composition of the alloys corresponded to Fe t Si and 
FeSi.— Ed. Chauvenet and Arrard : The determina¬ 
tion of barium in iron ores. The iron is removed 
as ferrio chloride by heating to 900°-930° €. in the 
vapour of carbon tetrachloride.— P. Bugnon and A. 
Parrot: The morphological value of the cotyledon in 
monocotyledonous umbellifers.— Mme. Liou (Tchang* 
Tcheng-Houa): Various peculiarities of the develop¬ 
ment of the egg of Bombyx mori under the influence of 
bivoltinising agents.— Ch. Dhdrd : The fluorescence 
of phylleerythrin and the structure of its fluorescence 
spectra.—J.-E, Abelous and R. Argaud : The forma¬ 
tion of adrenaline in the suprarenal gland. The 
results of the experiments described are inconsistent 
with the view tnat the medullary substance is ex¬ 
clusively concerned with the production of adrenaline. 
—Mme. Andr£e Roche and Jean Roche : The partici¬ 
pation of the hoxosephosphoric acid in the glycolysis 
of the blood.—Aynaud, Peyron, and Falchetti: 
Cancer of the lung in sheep and its etiological con¬ 
nexion with parasitic and infectious lesions. 


' Societies and Academies 

Paris 

Academy of Sciences, July 25 (vol. 195, mi. 293-344). 
—Robert Bourgeois: Obituary notice of Antonio Luiz 
deToffc, rorrespomioni for the Section of Geography and 
Navigation.— Emile Guyinot and A. Naville : Reduc¬ 
tion of chromosomes in the female Drosophila and the 
theory of crossing over. — M. Syptak : The hyper- 
circumferenooH and hyperhelixes in Euclidian spaces 
of p dimensions.— Maurice Roy ; The definition and 
laws of the sudden variation of section in gaseous 
jets.— Edmond Brun and Pierre Vernotte : The 
measurement of the coefficient of thermal exchange 
between a solid wall and a current of gas,— Henri 
Chaumat and Edouard Lefrand : An electric motor 
utilising the kinetic energy of gaseous ions. A de¬ 
scription of the construction and working of an * ionic 
turbine \-^Ren4 Audubert : The calculation of the 
average radius of the granules of a dispersed system. 
If, at high dilutions, the electrokinetic potential be 
considered as obeying the Dohye-Htickel theory, then 
the average radius of the granules of a dispersed 
system can be calculated by means of relations de¬ 
duced from this theory.— Radu Titeica : The vibra¬ 
tion spectra of some polyatomic molecules. The 
results of measurements of the infra-red absorption 
bands of formaldehydes and of acetone are given.— 
Ny Tsi-Ze and Choong Shin-Pis w : The absorption of 
light by ozone between 3050 A. and 3400 A, (the 
region of the Huggins bands).—M. Bourguel : Double 
conjugated linkages.— Mile. B. GrAdy : The applica- 
tion of Raman spectrography to the study of the 
rhodinol-citronnellol isomerism. These experiments 
do not confirm the formula of citronneilol suggested 
by Verley (a form) : rhodinol contains three isomeric 

alcohols.. D. Skobelzyn : The mechanism of the 

phenomena of the ultra-penetrating radiation (cosmic 
rays).—“S, Rosenblum : The fine structure of the 
magnetic spectrum of the a-rays of radium.—H. 
Muraour and G. A unis : Study of the velocity of com¬ 
bustion, at a low temperature, of colloidal powders.— 
Victor Lombard and Charles Eichner: Researches on 
the conditions of optimum diffusion of hydrogen 
through palladium.—A. Cochet and J. Houdin.— 1 The 
phosphates of urea and of guanylurea.—Henri Four¬ 
nier : The results furnished by stamping tests and 
their relation with extension tests.—Ch. Bedel: The 
density of ferrosiliconH. Thirteen alloys were pre¬ 
pared, ranging from 0 to 100 per cent iron, Indica- 
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Cape Town 

Royal Society of South Africa, March 16.—W. A. 
Jolly : The living organism (Presidential Address). 
If we are ever to attain to self-knowlodge, to explain 
ourselves, and to determine our place in Nature and 
our relation to the world around, it is to advance in 
biology that we must trust. All that we know of the 
imiverse is due to physiological changes of some kind. 
In the living organism, regarded as a whole, wahave 
a phenomenon the unity and fundamental nature 
of which are as essential as any of the concepts of 
physics. Psychology, studied by subjective methods, 
working in collaboration with physiology, bos an 
important part to play in our final achievement of 
self-knowledge. The 'address concluded with an 
account of the methods and difficulties of modern 
physiological research, with special reference to 
electro-physiology and the time-relations of the 
simple reflex.—F. Kirchheimer : On pollen from the 
Upper Cretaceous dysodil of Banke, Namaqualand. 
These pollen forms, probably of Upper Cretaceous 
age, do not in the least agree with the present-day 
flora of the area. This serves to show, in conjunction 
with the character of the megascopic plant remains, 
that the ecological character of the area at the time 
of formation of the deposits was widely different from 
that of to-day,—E. Reunlng : The composition of the 
deeper sediments of the pipe at Banke, Namaqualand, 
and their relation to kimberlite. The various rocks 
known found in the neighbourhood—granite, dolerite, 
and Karroo sediments—can have contributed but 
little to the composition of ■ the dysodil, which is 
apparently the product of the infilling of the pipe by 
finest mud obtained from the weathering of ejected 
kimberlite material lying on the granite in the 
neighbourhood of the pipe.—S. H. Haughton: On 
some South African fossil Proboscidea. New pro¬ 
boscidean remains attributed to the genera Archi- 
diakodon and Pilgrimia . There is evidence of con¬ 
siderable dental variability within the confines of a 
single living race of African elephant. The geology 
of the various gravels of the Veal River area is critic* 
ally examined ; the possibility that the gravels of 
the so-called ‘Middle Terrace* and the ‘River-bed 
Gravels ’ may be contemporaneous is discussed. 

Geneva 

Society of Physics and Natural History, May 19.-^ 
R. Cherbuliez and A. RiUiet: On methylcodeine. The 
methylation of the hydroxyl group of codeine is made 
difficult by the presence of the basic tertiary function. 
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the latter being more easily methylated than the triformi$ and P. Jlabelliformia is produced fey the 
hydroxyl group. This difficulty is got over by trans- author, who considers that the genus should con¬ 
forming tne codeine into its ohlorbenzyiate. After sequently be placed in the family Buliminkise, near 
methylation of the alcohol group of this quaternary the genera JReussia and Chrysalidinella. 
derivative, the original amino group is regenerated 

by reduction with sodium amalgam.—P, Rossier: (1) Rome 

Tne relation between the absciss® of the extremities Royal National Academy of the Lined, March 6.— 
of a solar spectrogram (2)- The author gives a better L. Caxnbi, L. Szcgd, and A. Cagnasso : Magnetic be- 
approximation, because based on more complete data, haviour of complex compounds. (5) Ferric dibutyl - 
of the constants of an astrophysical formula.—(2) On dithiocarbamates. The results obtained whh six 
the spectral type of some stars. The K line shows an isomeric compounds are analogous to those furnished 
abnormal width on some spectrograms of stars of the by the dipropyl derivatives. Only the NN-n* butyl- 
type A 0 , obtained at the Geneva Observatory. On isobutyl salt follows the Weiss-Curie law, the rest 
the majority of these negatives a spectrophotometric obeying a more complex Jaw. This anomalous be- 
study based on the position of the extremities of the haviour appears general in the diatkyldithiocarham- 
spectrograms appears to indicate a spectral type more ates and is shown also by ferric xanthates. — A. 
advanced than A*.—H, Lagotala : The geology of the Stella : An interesting ferro-titaniferous deposit in the 
mining region of Ren^ville, French Equatorial Africa. Arabian Desert. This mountainous deposit, known as 
The author gives an interpretation of the facts observed Abu Galga, was found on ascending for about 20 krn. 
in numerous excavations and borings. The general the Mad! Ranga valley, which opens out on to the 
characteristic of the tectonics of this region is given Red Sea. When separated from the gangue the 
by a series of faults, between which the compartments mineral contains about forty per cent of TiO a .— G. 
have had displacements in varying directions. As a Andreoli : Reciprocal pairs of F a : law of the duality 
result, there aro sudden interruptions of the outcrops. of linear and tangential metrics, of parallelism and 
y -J. Buffle and J. Corbaz : Researches on the chlor- metrism. (2) Formation and properties of the pair 
ination of a-nitronaphthalene. This operation differs of reciprocal varieties.—Patrick Du Val : Observa- 
substantially from the usual process of chlorination, tions on the surfaces of one kind which are not bases 
Although without practical value, it has a theoretical for a system of quadrics.—M. Kourensky : Integra- 
interest, as it leads to a knowledge of the nature of the tion of the equations to partial derivatives of the 
various intermediate compounds preceding the final second order with two functions of two independent 
products, a-chlornaphthalene and polychlomaphtha- variables.—L. Sona : Orthobaric surfaces of a body, 
lene.—L. Reverdin : The fauna of the middle and later —L. CampedelH : Double planes with curve of branch- 
neolithic of the station of Auvernier, Neuchatel. Pass- ing of the tenth order.—M. Crenna : Deformable 
ing from the middle neolithic to the later neolithic, it Ribaucour congruences (2).—Giulio Supine : Clabsck’s 
is found that the percentage of bones belonging to problem.—G. Krall : The asymptotic effects of the 
domestic species increases from 49-2 to 90-4. The tides on the motion of celestial bodies. (2) Problem 
percentages of individuals increases from 46*7 to 72-4. of three bodies.—N. Moisseiev : The law of resistance 
For this station, the diminution in the utilisation of to the motion of bodies in a pulverulent medium, 
wild animals is very clear, but, starting with the (2) Special noteworthy cases.—G. Agamennone : 
middle neolithic only, the mean percentage of indi- Ultra-powerful horizontal pendulum with mechanical 
viduals belonging to domestic species was about registration.— G. B. Bonino and P. Celia : The Raman 
seventy for the lower neolithic.—P. Dive : The risks spectrum of quinoline and manifestations of the 
of extrapolation in the field of geophysics. The author carbon-nitrogen linking. Six lines have previously 
shows by calculation that the contradiction is only been observed in the Raman spectrum of auinoline, but 
apparent, when the rigidity of the globe, such as the authors 1 investigation reveals nine lines. Those 
results from the transmission of seismic movements, at 3054 (cm.* 1 ) and 1571 correspond with the aromatic 
is opposed to the viscosity that it is necessary to C - H grouping and with the aromatic double linking 
attribute to the sima on whioh the continental masses respectively. An intense line between 1370 and 1380 
are displaced. This contradiction arises from the fact must be attributed to the condensed double nucleus 
that the experimental data of the laboratory are of the quinoline molecule ; it appears very intensely 
applied where the determining factors are magnitudes in the spectrum of naphthalene, but is very weak in 
much too small compared with those factors which that of pyridine. Similar considerations apply to the 
act in the mass of the globe. Reduced to the * human lines 1142 and 764, which occur with equal intensity 
scale * the globe appears as a body 300 times loss in the naphthalene spectrum. The line 1433, which 
viscous than water.—R, Wavre : The extension of a lies within the zone (1200-1800) of the Raman spec- 
formula of H. Bruns. The author extends the formula trum assigned bv Kohlrausch to double bonds, is 
which Bruns has made known for equilibrium figures ascribed to the double linkage between carbon and 
to the case of a perfect fluid endowed with any move- nitrogen, and is, indeed, shown by all compounds 
®©nt. which contain a C : N group but no CH a group in the 

Melbourne molecule.— G. Natta and M. Baccaredda : Mineral 

Royal Society of Victoria, July 14.—D. E. Thomas antimoniates of calcium (atopite, romeite, calciferous 
anti R. A. Keble : A revision of the subdivision of the antimony oohre). Descriptions are given of various 
Upper Ordovician and Silurian rooks of Victoria. The antimony oolires containing combined oalcium which 
authors discuss the subdivisions Of the two formations correspond with the formula 2 - 3CaO, 28b a O B , 
and propose a revision based on new and additional ® ~8H a O. They exhibit cubic lattices, unit cells of 
graptolite evidence.—Walter J. Parr : Notes on Aus- 8ide 10-26 “ 10-20 A., and lattioe structures analogous 
trahan and New Zealand Foraminifera (2). The *° *}“* of *topite. Romeite gives an X-ray (powder 

f enus Pavomna and its relationships. Two species of method) appearance similar to that of atopite and, 
*avonina t P.flabelliformis d’Orbigny and P. triformis t kke the latte**, has the value 10*20 A. for the side of 
dp. nov., from the Tertiary of Victoria, are described the unit cell and belongs to the space group 0 A or 0 4 . 
and figured : P, triformis differs from previously —Z. Jolles: Diazo-resins (2). As would be expected, 
known species of Pavomna in having the earliest phenylazoxycarbonamide, which is transformed into 
chambers triserially arranged, and so resembles the the normal diazo-hydrate by the action of alkali, gives 
genus Reusaia. Evidence of the relationship of P. a resin identical with that obtained directly from 
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<jUazotised aniline* Meraover, nitrosoaoetanilide under* 
Coes resiniflcation when loft in contact with alkali 
/or some hours* yielding a product which in darker 
than, but of similar Composition to, that derived from 
aniline. The peasage of the nitrosoacetanilide to 
normal diaao-hydrate possibly takes place by way 
of an intermediate additive compound.—E, Moltoni; 
A selection of the birds reported by the Desio mission 
tt> the Libyan Desert.—G. Lakhovsky : Cosmic waves 
and cellular oscillations. The experiments described 
fey Rivera (1930) indicated that the observed excita¬ 
tion of cellular division cannot be ascribed to cosmic 
waves, which have a slightly depressive influence on 
germination. The results of these experiments con¬ 
firm the author’s theories, according to which varia¬ 
tion in cosmic waves causes oscillatory dis-equilibrium 
of cells and hence disease and death. 

Vienna 

Academy of Sciences, May 12.—G. Gorbach and 
H. Pick : Ultra-violet inactivation of sucrase in its 
dependency on the hydrogen ion concentration and 
ozone. With the purest possible sucrase solutions, 
the influence of the prevailing hydrogen ion concentra¬ 
tion on inactivation by ultra-violet raye is vanishingly 
small. This inactivation cannot be ascribed to the 
ozone formed, but results from diroct absorption of 
the short-wave energy either by the sucrase itself 
or ly substances accompanying it.—G. Gorbach and 
D. Kimovec : After-inactivation of irradiated sucrase 
solutions, and the influence of added tryptophane and 
yeast-gum. Sucrase solutions which have been sub¬ 
jected for at least ten minutes to ultra-violet radiation, 
•afterwards become inactivated ; this after-inactiva¬ 
tion is accelerated somewhat by addition of trypto¬ 
phane or yeast-gum after the irradiation. It the 
sucrase solution is exposed to the rays for less than 
ten minutes, the enzyme retains part of its activity.— 
G. Gorbach and H. Giintner: Yeast lipase. Lipase from 
brewery or puro-culturod beer-yeast exerts its optimum 
activity at pH 6*6-6-8 and at 30° C. In general, 
pressed yeasts are richer in lipase than beer-yeasts, 
am *puro-cultumi y east(S than brewery process yeasts. 
Artificial fatting of yeasts causes marked increase 
in their lipase contents,—Richard Weiss and Ernest 
Knapp : 1 riphonylraethanes with their benzene nuclei 
linked together. (7) Methylenediphenylenephenyl- 
rncfrhane ketone.—j. Rosenhagen : Observations on 
the brightness and light-change of the planet Eros. 
The fact, that the phase coefficient, the normal bright¬ 
ness, and the amplitude of the light-change of Eros 
are subject to wide variations is attributed not so 
much to physical changes as to a peculiar shape of 
the planet and to alternation in the position of its 
axis of rotation with regard to the earth. Other 
elements, such as precession phenomena, deformation 
of the body of the planet, etc., also produce secondary 
effects. Otto Porsch : An interesting case of con¬ 
vergence of blossom by adaptation.—Emil Heinricher : 
{further investigations on the descendants of Primula 
kewensie. 

T 27,—Ernst Beutel and Arthur Kutxelnigg : 

Luminescence analysis. (4) Fluorescence of zinc 
oxide. — Bruno Finzi; Results of a zoological ex¬ 
pedition to Morocco in 1930, (5) Anta,—Josef A. 

Priebsch and Rudolf Steinmaurer : A year’s observa¬ 
tions of the cosmic ultra-radiation on the Sonnblick 
peak (3106 metres). Determinations of the ultra- 
radiation on this peak gave, in a slightly open iron 
sheath, the value 8*00 J (ion-pairs per second per 
c.c. of air at 760 mm. and 18° C.) and, in the closed 
sheath, 6*13 i, reduced to 520*6 mm., which is the 
mean barometric pressure on the Sonnblick. During 
the winter months low, and during the summer months 
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high, values for theradiatiofc intensity were observed, 
the minimum and maximum appearing to correspond 
respectively with the lowest and highest position of 
the mm. In the course followed by the variations, and 
in the yearly deviations (4 per cent), the results are in 
agreement with those obtained by Steinke in Kdnigs- 
berg. The intensity of the radiation is apparently not 
related to either the degree of cloudiness, amount of 
preoipitation, or direction of the wind. 


Forthcoming Events 

Congresses 

Sett. 10-18 

International Congress of the History of Medicine 
(Ninth Congress). To be held at Bucharest. 

Sept. 12-16 

Iron and Steel Institute and Institute of Metals. 
Joint Autumn Meeting at the Institution of Civil 
P^ngineers, Great George Street, S.W.l; and the Institu¬ 
tion of Mechanical Engineers, Storey’s Gate, S.W.l. 

Monday , Sept. 12. 

Dr. H. J. Gough: “Corrosion Fatigue in Metals’* 
(Annual Autumn Lecture), at 8 p.m. 

Sett. 12 15 

Pharmaceutical Society of Great Britain (Annual 
Conference). To be held at Aberdeen. Chairman’s 
Address on Sept. 13, at 10 a.m. 


Official Publications Received 

British 

Transactions of the Institute of Marine Engineers Incorporated. 
Session 1982, Vol. 44, No. ft, July. Pp. 271-822 + xxxlv. (London.) 

Bulletin of the Department of Zoology, Panjsb University. Vol. 1 : 
Fauna of Lahore. 8 : Preliminary Notes on the Life-Bfstory of the Fire¬ 
fly LwMvi garhami Rita, and Cytology of the Light Organs. By Dev 
Raj Mehta. Pp. 101-118-f plates y-io. (Lahore.) 1.8 rupees. 

*><»'ey of India. Geodetic Trlaagulatlon. By Capt. G. Bomford. Pp. 
vill+109+87 plates, (Debra Dun.) 2.8 rupees; 4s. <Wf, 

Jamaica. Annual Report of the Department of Agriculture for the 
Year ended Slat December MSI. Pp. sft + B plates. (Jamaloa: Govern¬ 
ment Printing Office.) 

Journal or the Chemical Society. July. Pp. lv +1906-2088+ x. 
(London : Chemical Society.) 

Ceylon. Part 4: Education, Science and Art (F). Administration 
Report of the Director of the Colombo Museum for 1981. By Dr. Joseph 
Pearson. Pp. F16+4 plates. (Colombo: Government Record Office.) 
BO cents. 

Transactions of the Optical Society. Vol. 88, 1981-82, No. 4. Pp. 11 + 
187-188. (London.) 10*. 1 

Journal of the Indian Institute of Science. Vol. 16A, Part 6 : Bhadra- 
varti Wood-Tar and it* Utilisation. By Y, K. Kaghunatha Rao, B. 
Sanilva Rao and H. E. Watson. Pp. 41-68. (Bangalore.) 1 rupee. 

The International Union for the Scientific investigation of Population 
Problems: its Foundation, Work, Statutes and Regulations. Pp. 28. 
(Ixmdon : c/o Royal Geographical Society.) 

Foebiom a 

Memoriae del Consejo OceanogrAflco Ibero-Americano. Ntimer© 8: La 
corriente del Peru y sub Unite* norteflos en condiolonee normals* y 
tnormal**. Por Prof. Gerhard Schott Pp. 67+8 laminae. Ntimero9: 
El Institute Eepeflot de Ooeanografla y la labor quo ha realized©. 
Por Prof. Rafael de Buen. Pp. 72+10 laminae. Ktimero 10: Nuevoa 
invwttgociuoe* gravlmfttrioa* eobre los mares. Por Guillermo Sans Huelin. 
Pp. 14+2 laminae. Ntimero 11: Ooopertcldn eepaftoU a la Ooeanografla. 
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Science in Social Problems 

I T has continually been urged in these columns 
that an organised endeavour should be made 
to link up scientific knowledge with appropriate 
action in social, economic, and national affairs. 
Sir Alfred Ewing's presidential address to the 
British Association at York indicated the extent 
to which scientific workers are now concerned with 
the social consequences of their discoveries. At 
the present moment the disorganisation in the 
world s economic and distribution system, with the 
resultant widespread industrial depression and un¬ 
employment which has resulted from the advent 
of power production, is perhaps uppermost in our 
minds. The dangers which threaten civilisation 
through its failure to make a rightful use of the 
enormously increased productive powers with which 
mechanical science has endowed it, are by no means 
the only threat which the gap between scientific 
advance and moral or ethical development offers. 
The fourteen years which havo passed sinoe the 
War have, as yet, brought no check to the 
prostitution of scientific effort to destructive pur¬ 
poses. Far more destructive weapons are now 
available, and a repetition of the calamity of 1914 
may well threaten the extinction of civilisation. As 
yet, however, neither scientific workers nor any 
other section of the community has succeeded in 
calling any real halt in armaments, or in induc¬ 
ing the Governments of the world to base their 
policies upon the obvious fact that the renuncia¬ 
tion of war as an instrument of national policy 
is a fundamental condition of the security of 
civilisation. 

These are major matters, but equally in lesser 
issues is it true that the enjoyment of the benefits 
of applied science involves the renunciation of 
deeply embedded habits and prejudices. The same 
forces which can minister so abundantly to our re¬ 
sources, our pleasures, our health, our enjoyment 
of life, can become a most serious public danger in 
the hands of careless, indifferent, or selfish in¬ 
dividuals. The possibilities of the abuse of power 
increase with its magnitude in the same proportion 
as the possibilities of its beneficial use, but while 
use is dependent on knowledge, abuse is as pos¬ 
sible in the hands of the ignorant and thoughtless 
as it is in those of the deliberately selfish or 
morally perverse. 

The realisation of these conditions, coupled with 
the backward condition of the so-called social 
sciences, has already led many scientific workers 
and others to sound a warning note. Sir Alfred 
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Ewing’s assertion that man was ethically unpre¬ 
pared for the great bounty of the engineer, that in 
the slow evolution of morals he was still unfit for 
the tremendous responsibility it entailed, and that 
the command of Nature had been put into his hands 
before he knew how to command himself, found 
support at the British Association meetings in the 
subsequent address of Prof. Miles Walker to the 
Engineering Section. 

Prof. Miles Walker referred to the way in 
which vested interests blockod the way to improve¬ 
ment, and unintelligent control and stupid pre¬ 
judice preserved the old evils, refusing to be con¬ 
vinced, long after science had shown the way to 
make things better for the people. The persist¬ 
ence of atmospheric pollution, mainly through 
domestic smoke, with the attendant loss of sun¬ 
shine, a*id waste in dirt, health, and valuable by¬ 
products, the waste of heat and power, the paralys¬ 
ing influence of the middleman on the grid system 
-—these are familiar examples of the way in which 
prejudice and selfishness react against the general 
welfare and prevent the utilisation of the benefits 
of applied science. Prof. Miles Walker proceeded, 
however, to emphasise the contribution which the 
engineer and man of science could make in economic 
and social matters, also towards the amelioration of 
the lot (if mankind. Asserting that knowledge must 
form an essential qualification for executive office 
in the modern State, and was indeed the only sound 
basis for action,, he suggested that in a small self- 
supporting State under the control of men of 
science it might thus be possible within a few years 
to demonstrate the high standard of life obtainable 
by modern organisation and modern methods. 
But as Sir Josiah Stamp remarked in a discussion 
in the Section of Agriculture dealing with the dis¬ 
tribution and marketing of agricultural products, 
we need the moral rectitude of a Joseph, as well 
os his economic prudence, in planning under the 
conditions of to-day. 

The direct outcome of the presidential address 
to the Engineering Section was a resolution passed 
by the Section expressing its conviction that 
the present world depression indicates that the 
machinery of government and finance is inade¬ 
quate to deal with the vastly increased productive 
capacity of peoples brought about by the applica¬ 
tion of science, and the further opinion that the 
present economic position of Great Britain calls 
for far wider co-operation between the scientific 
community and the Government. The resolution 
urged the Government to invite the leading scien¬ 
tific institutions and societies to appoint in confer- 
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enee representatives to cooperate with the Govern* 
ment to formulate plans for dealing with the present 
problems facing the country. 

The desire of the promoters of the resolution, 
however, to gain the assent of the*whole of the 
British Association was disappointed, as when the 
resolution came before the Committee of Recom¬ 
mendations, it was turned down by a large major¬ 
ity. The resolution will accordingly not be passed 
on to the Council of the Association for adoption, 
although of course the Council could itself take 
independent action if it wished, without any sug¬ 
gestion from the Committee of Recommendations. 
It is perhaps not surprising to find that represent¬ 
atives of science present at the York meeting are 
not actively interested in the social consequences of 
scientific progress. Science is so specialised to-day 
that workers in any one branch of science arc liable 
to have their attention so concentrated upon their 
own particular subjects that they see little of the 
field around them, and are unconcerned in its 
general activities or problems. The representation 
at the British Association meetings is still largely 
academic, and it may be hoped that, as the industrial 
element in the attendance increases, the interest 
in the social consequences of scientific discoveries 
may grow stronger. 

Since the British Association has failed to take 
action, it is possible that the British Science Guild, 
which was founded in 1905 “ to promote the 
application of scientific method and results to social 
problems and public affairs ”, may be induced to 
make some definite proposals for bringing scientific 
work and thought to bear upon social problems. 
At least some effort might be made to secure wider 
support for the task the Guild has undertaken of 
compiling a volume which will indicate the value 
of the contributions science has already made to 
our national progress, and the potentialities of 
science in the evolution of a better order of 
society. 

Apart from Prof. MacDougairs eloquent appeal 
in Manchester last year for research into the sooial 
sciences, and the discussions at the centenary meet¬ 
ing of the British Association, there have not been 
wanting other similar proposals. Some time ago. 
Dr. G. E. G. Gatlin, professor of politios in Cornell 
University, outlined a scheme for the formation of 
a social science research council in Great Britain, 
covering all social fields of scientific study and 
scientific fields of primary sooial relevance. The 
council would not only act os a clearing-house of 
information on scientific work in sooial sciences, 
and provide a means of obtaining competent repre- 
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sentatives of the social soienoes on other national 
bodies, but would also act as a controlling organisa¬ 
tion to which the Government could turn to sponsor 
independent and impartial research into social and 
economic problems. It was not proposed that the 
council should directly undertake research, or even 
become a mechanism for co-operative research, al¬ 
though the supervision of specific pieces by ad hoc 
committees might come within its scope. It was 
rather suggested that the council would provide a 
source of disinterested expert advice on social 
matters, which is indispensable in national planning, 
but is not satisfied by the Economic Advisory 
Councils hitherto appointed. 

If it is disappointing to find that the British 
Association itself was unwilling to take up the 
suggestions made at the York meeting, it is at least 
encouraging that the responsibility of the man of 
soience in these matters has been publicly admitted 
before such a representative gathering. It is to 
be hoped that the suggestions may be crystal¬ 
lised by some other organisation into concrete and 
practical proposals which can be put before the 
scientific community as well as the community in 
general. When this has been done, the disposition 
of the ordinary citizen at the present moment to 
reflect that the application of the dispassionate 
temper of science to the difficulties of the hour 
might facilitate their settlement, should encourage 
the scientific worker to shoulder his responsibilities 
of leadership, of his capacity for which disoussions 
at the recent British Association meetings on such 
matters as water supply, water pollution, the 
planning of markets, and the prevention of disease 
in animals furnished copious evidence. 

The Alps and the Alpids 

(1) Diakordanz und Orogenese der Gebirge am Mittel - 
meer. Von Prof. Dr. Wilfried von Seidlitz. Pp. 
xxiv + 651 +14 Tafeln. 72 gold marks. 

(2) Das alpine Europa und sein Rahmen : ein 
geologisches Gcstaltungsbild. Von L. Kober. Pp. 
iv + 310 + 3 Tafeln. 20 gold marks. 

(Berlin : Gebriider Bomtraeger, 1931.) 

HESE two works are both by geologists who 
have spent many years of field work studying 
the tectonics of the most recently folded belt of 
the earth’s crust. They are concerned with the 
same subject and, whilst they are completely differ¬ 
ent in style and at first sight not much alike in 
conclusions, they have one feature in oommon. 
This is that the tectonics of the Alps are not the 
normal Alpid tectonics. The Alps are a special and 
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unique portion of the great Tertiary fold-belt of 
the Alpids. West Alpine geologists, fascinated by 
the spectacular nappe-displacements of their own 
mountains, have over-emphasised, quite naturally, 
the importance of similar structures in the re¬ 
mainder of the Alpid chains. The authors of these 
volumes are, as it were, seeking for a new point of 
view from which the Western Alps will appear in 
their proper perspective. They show that the history 
of the Alpids is more than a history of young folded 
chains, since the reaction of tectonic islands of old 
folded masses, thrust-tectonics of marginal regions, 
fracturing, torsion movements between earth-blocks, 
their rising and sinking, and the associated seismic 
and volcanic phenomena, are all of fundamental 
importance in the architecture of the mountain 
zones. Termier’s shout of 1904, “ Rien n’est en 
place, il n’y a que dee nappes ”, appears with respect 
to its second half to be a somewhat premature 
expression of enthusiasm. 

(1) The first part of von Seidlitz’s book is con¬ 
cerned with general matters affecting the origin of 
the present Mediterranean region. Morphology, 
palaeogeography, and igneous geology are considered. 
The importance of median masses ( Zwiachengebirge) t 
as a sort of tectonic islands, and their contrasts to 
central massifs arc examined. Old tectonic kernels, 
relics of pre-Mediterranean orogeny, have acted as 
obstacles in the path of the younger folding. The 
divisions of the orogenic belt are developed, whilst 
the great importance of fractures and torsional 
phenomena is emphasised. The correlation of 
seismic and volcanic happenings with tectonic 
events, dealt with in detail in the first part, is 
stressed throughout the book, and is illustrated by 
many of Sieberg’s seismic maps. 

In the second part there are given detailed 
teotonio analyses of the different Mediterranean 
regions. This part concludes with a discussion of 
the many syntheses of the Mediterranean Alpids— 
those of Suess, Termier, Kober, Staub, Stille, and 
Jenny—after which von Seidlitz develops a syn¬ 
thesis of his own. This depends chiefly upon the 
recognition of main and subordinate geosynclines 
and of two orders of median masses. 

In the third part of the book an account is pro¬ 
vided of the whole Mediterranean orogeny. Nine 
teotonic zones make up the complete belt. In the 
centre run the folds of the main geosyncline— 
Sierra Nevada-Corsica-Alps-East Dinarids-Taurids; 
this is flanked on either side by the inner median 
masses, followed outwards by the folds of the sub¬ 
ordinate geosynclines, these by the outer median 
masses, and finally the folds of Jura type next the 
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forelands* giving nine zones in all. But this picture 
is complicated by the torsional structures caused by 
northward push in the western part of the Mediter¬ 
ranean and a southward push in the eastern part. 
As a result, great fracture zones run north-west and 
south-east, chief of these being the Aegean, Ionian, 
and Balearic. 

(2) Kober’s style is completely different from 
that of von Seidlitz. It is comforting but unusual 
to find a scientific work in German, or for that 
matter in any language, in which the majority of 
sentences have no more than six to a dozen words. 
This machine-gun, Bart Kennedy style, reinforced 
by simple diagrams and innumerable summaries, 
makes Kober’s exposition of his views exceedingly 
clear and attractive. 

In his 4t Dcr Bau der Erde ”, Kober developed 
the bilateral theory of orogeny, in which fold- 
mountains are considered to be produced by the 
approach of two rigid portions of the crust, with 
the consequent over-thrusting of the median por¬ 
tion upon the two advancing blocks. On this 
theory, a descendant of Elie de Beaumont’s ‘ jaws- 
of-ft-vice ’ theory, the northern stem of the Alpid 
chain is thrust northwards on to Europe, and the 
southern stem southwards on to Africa. In this 
present work, Kol»er develops the theory in greater 
detail. He classifies each orogenic stem into the 
Exteruids (for example, the Helvetids of the Alps), 
the Metamorphids (for example, the Penninids), 
the Centralids (for example, the Austrids or East 
Alpine nappes), and the Internids. The last form 
the median masses or Zwischtngebirge and show 
basin range structures. From the Alps, these zones 
are traced throughout the whole of the Alpid fold- 
mountains of the Mediterranean region. The im¬ 
portance of the pre-Gosau movements is constantly 
stressed. The last half of the hook deals with 
general questions, such as the application of Kober’s 
divisions of the orogenic belt to the Variscan folding 
of late Palaeozoic date, the time-sequence of events 
in the Alpid folding, and comparisons and results. 
In this section some excellent tilts at the geo¬ 
physicists will cheer all field geologists. 

A comparison of Kober’s present synthesis with 
that given in his “ Der Bau der Erde ” of 1928 
shows little change except in the western Mediter¬ 
ranean. The Celtiberian chains are now outside 
the main Alpid arcs, the Betie cordillera being 
joined through the Balearics to Sardinia and 
Corsica. Further, a comparison of the results of 
Kober and von Seidlitz shows a surprisingly large 
amount of agreement, in spite of the great difference 
in treatment and outlook of the two authors. Both 
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books are works of first-class importance to all 
students of tectonic geology. 

The typography of these books is excellent, the 
misprints are exceedingly few, and the diagrams, 
plates, and illustrations uniformly good. Von 
Seidlitz ’h book is equipped with a fairly compre¬ 
hensive index, but, as in the case of “ Der Bau der 
Erde ”, Kober is satisfied with an extended list of 
contents—a blemish in books of this size and 
diversity. H. H. R. 


Creative Man 

The Emergence of Man . By Gerald Heard. Pp. 

303. (London and Toronto : Jonathan Cape, 
Ltd., 1931.) I Os. fid. net. 

mHIS new book of Mr. Gerald Heard is a welcome 
JL sequel to the earlier one on the “ Ascent of 
Humanity ”, which was noticed in Nature of Aug. 9 , 
1930, p. 196. It is an advance upon it, because it 
deals more specifically with the known facts of 
history, and is for that reason more easily grasped 
by the person of average literary education and 
more likely to influence such a reader in the direc¬ 
tion of co-ordinating his scattered fragments of 
historical knowledge. We welcome it specially 
because the author appreciates in a general way, 
and with enthusiasm and confidence, the role of 
science in building up civilisation, and leaves us in 
the last pages, if somewhat breathless, at least not 
prostrate. The richness of our discoveries and the 
glory of the prospect now revealed to us in the 
future by the action of man’s mind, directed by 
science, cannot mean that civilisation is bankrupt 
and that we are standing on the brink of a moral 
and economic precipice. Possunt quia posse videntur. 

The criticism which occurs is therefore not de¬ 
structive but complementary ; one would like the 
thought more completely worked out on its own 
lines. These lines are fundamentally sound, and 
often enlightening and suggestive of further thought 
in the same direction ; but it would be a serious 
illusion, and sometimes a positive error, to rest in 
the brilliant impressions thrown out, especially in 
the earlier and more speculative portions. Thus 
it is constantly suggested that the primitive man 
is bursting with new ideas; life and thought are 
1 emerging *; a flash comes which creates an epooh ; 
and so on. What one feels most strongly in reflect¬ 
ing on the—to us incomparable—slowness of the 
evolution in these prehistoric millennia, is the subtle 
and imperceptible way in which the steps must have 
been achieved. 

Mr. Heard gives us vivid piotures of the way in 
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which the pre-humans drove oft’ their first lion, 
made their first fire, and drew their first magic bison 
on the cave-wall. It is all perfectly legitimate 
imagination and brightens up the story charmingly, 
but one is quite sure that actually the process 
was stumbling, painful, many times repeated, and 
approached at a hundred different angles. It is for 
this reason, among others, that it pays us better to 
study as profoundly as possible the documents and 
monuments which we possess to see what they tell 
us of the minds of the men and the society from 
which they sprang. Such was the patient work of 
Tannery on the science of the Greeks, and the same 
method is now being applied to the remains of 
ancient Egypt, which Mr. Heard assumes unques- 
tioningly as the nursery of civilisation. 

One example drawn from this field will illustrate 
the difference. The pyramids, says Mr. Heard, 
have been treated as the work of wretched slaves 
toiling under the taskmaster's whip. No whip 
could have done the marvel; the compulsion was 
a spell, an urge of magic. Here we have a sound 
criticism and a sound suggestion of another motive 
at work, but it is incomplete and does not touch 
what, from the point of view of permanence and 
constructive power, is the most important aspect 
of pyramid building. This surely is the attainment, 
at that age, of accuracy in measurement and in 
collective working which within its limits could not 
be surpassed. Here are two fundamental factors 
in the building, not only of pyramids, but also of 
the whole structure of science. 

A similar criticism occurs when we read Mr. 
Heard's account of the Romans. He finds the 
Roman world “ hardly creative at all ”, which 
seems a strange judgment when we reflect that the 
Roman world, consolidating the work of the Greeks, 
is the one social and legal structure which has 
survived the ages, and that we are still living in it. 
It is true, of course, that they were not creative in 
that sense of flashes of genius which bring new 
things ready-made into the world. But in the other 
sense, of fitting things together and making men 
work together, they were far greater builders than 
the Pharaohs of the pyramids. This is an essential 
part of the scientific organisation of society. 

One third and last point before we resign our¬ 
selves to the pleasure of reading the book again and 
recommending others to do the same. Mr. Heard is 
inclined in the latest period again to underestimate 
the validity of the structures of thought and of 
social organisation which science has built up. He 
sees Bolshevism as the new settlement of the world 
which is likely to spread, though that is only using 
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science at its own dictation and for its own ends. 
Revolutionists do not really desire or respect science, 
as witness the treatment of Lavoisier by the Con¬ 
vention. But this was an exceptional incident, 
possible only in time of acute political passion. 
We cannot argue from it, or from the Bolshevists’ 
attitude to their own men of science. The whole 
world, now represented outside Russia by the League 
of Nations, has been brought together, and is now— 
with some halts and spasms—functioning as a whole, 
through the spread of science. Why should we be 
always assuming that the Bolshevists are bound to 
be too strong for us ? It is a curious fact that 
people who do that never mention the League of 
Nations, and Mr. Heard is no exception to this rule. 

However, the book as a whole is fresh, suggestive, 
and delightful, and one may hope it will stimulate 
both Mr. Heard and others to similar studies. 

F. S. Marvin. 


Quantitative Pharmacology 

Bioa88ay8 : a Handbook of Quantitative Pharma¬ 
cology. By James C. Munch. Pp. x+958+6 
plates. (London : Bailli^re, Tindall and Cox, 
1931.) 455.net. 

npHE author has reviewed in this volume all the 
J- more important papers published to the end 
of 1929 which deal in a quantitative manner with 
the effectB of drugB upon the body. That the task 
has been laborious is shown by the fact that more 
than 200 pages, nearly a quarter of the book, is de¬ 
voted to the bibliography. The author hopos that 
his work will prevent duplication of effort in the 
future : it is certainly worth recommending investi¬ 
gators to consult it before commencing a research, 
both for methods available and also for results al¬ 
ready obtained, either with the drug under examina¬ 
tion or with those of similar composition or action. 

Following short sections on technique and the 
interpretation of results, come chapters dealing with 
the drugs affecting the nervous system, the circula¬ 
tion, respiration, and the muscles. The last two are 
devoted to glandular products and a miscellaneous 
group of special drugs, which includes antisyphilitics, 
antitoxins, and the vitamins. 

In a work of this character, some unevenness of 
treatment is bound to occur : for example, the 
assay of the extract of the posterior lobe of the 
pituitary gland is described fully enough to enable 
an investigator to perform the test without further 
reference to original work. With insulin this is 
not the case; a number of methods are briefly 
referred to, but only general indications as to the 
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most suitable are given, and even then the de¬ 
tails are not sufficient to enable the investigator 
to carry out a test without reference to the original 
papers. 

A more fundamental criticism may be made. 
Sufficient distinction does not seem to be made 
between tests carried out without the use of a 
standard and those in which Huch a standard is 
employed. It might be convenient to confine the 
term 1 bioassays * or 1 biological assays 5 to the 
latter ; 4 quantitative pharmacology ’ would then 
have the wider significance. Owing to the different 
responses which different animals of the same 
species give to the same dose of a drug, it is not 
always easy to duplicate results at different times 
or in different laboratories, even when large num¬ 
bers of animals are employed. The use of a stand¬ 
ard of reference enables comparable results to be 
obtained in different tests, since it prevents un¬ 
avoidable variations in technique or in animal sensi¬ 
tivity from affecting the final result. For this 
reason, emphasis might be iaid on the greater accur¬ 
acy of those assays which have been carried out 
against a standard of reference. However, the book 
may be thoroughly recommended to all pharma¬ 
cologists and others interested in the biological ex¬ 
amination of drugs, of both vegetable and animal 
origin. 


Telegraphy and Television 

From Tekgraphy to Television : the Story of 
Electrical (Communications. By Lieut.-Col, Chet- 
wode Crawley. Pp. xii + 212 + 24 plates. (London 
and Now York : Frederick Warne and Co., Ltd., 
103J.) (ts.net. 

MM UK authors declared intention of giving “a 
-L bird’s-eye view of telegraphy and telephony 
in all their branches, showing their history, develop¬ 
ment, attainments, and future possibilities ”, is not 
quite satisfactorily fulfilled in this volume. Full 
weight must be given to the difficulties of pre¬ 
senting, in two hundred pages of simple language, 
a clear story of the spectacular growth of electrical 
communications. Yet, full weight given, the present 
result is a little disappointing. The need for sim¬ 
plicity brings with it the danger of superficiality, 
and the treatment tends to bo somewhat patchy, 
especially in the later chapters. 

The hobby-horse is a poor mount on which to 
lead a pageant of history. There are two interlinked 
topics running through the volume which the re¬ 
viewer finds peculiarly irritating. One is the general 
theme expressed, for example, in this comment on 
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Hughes's experiments ; 11 Orthodox science had 
closed the door on the invention of wireless tele¬ 
graphy as it has so often attempted to do in the case 
of other important inventions The other is the 
presentation of television in a way which fails 
to give the reader any estimate of the true technical 
and (esthetic position in television to-day. The 
author adds to the many disservices which tele¬ 
vision in Great Britain has already suffered at the 
hands of its friends by devoting much of the chap¬ 
ter headed ” Television ” to a series of quotations 
which will make the reader ask why it should 
be necessary to reassert with such iteration Mr. 
Baird’s claims to priority. The topics are, as has 
been said, interlinked, as, for example, by the 
obiter dictum , “ Marconi, like Baird to-day, was not 
in the least perturbed by the opinions of the most 
eminent physicists or anyone else ”, 

To suggest, as these two quotations do, that there 
is any valid analogy amongst the three cases of 
Hughes, Marconi, and Baird, is to embark on a 
subject which cannot be left as the author has left 
it. Hughes—to whom the author does less than 
justice—was certainly the victim of a pontifical 
conservatism of the most unhappy kind. Marconi 
—whose special contribution to electrical com¬ 
munications the author states very fairly—received 
very generous encouragement from many prac¬ 
titioners of “ orthodox science ”, The encourage¬ 
ment was very mildly tempered by a legitimate 
warning about the difficulties suggested by diffrac¬ 
tion theory, a warning which he rightly put to the 
test of an experiment, the success of which greatly 
widened the boundaries of orthodox science. Baird 
—to whom the author does perhaps a little more 
than justice—has been warned by “ eminent 
physicists ” and workers in “ orthodox science ” 
(1) that there is more than one way of approach to 
television and (2) that the laws of physics do not 
allow him to give an aesthetically satisfactory service 
in the particular band of medium frequencies 
allotted to him under the laws of man. This 
is a very tenuous basis for the “atmosphere of 
captious criticism” which the author detects 
around television. 

The final chapter of personal reminiscences, from 
one who has been in exceptionally close oontact 
with the whole life-history of wireless telegraphy, 
is most interesting and entertaining. The book as 
a whole is interesting. The remarks already made 
prove that it may fairly be described as stimulating ; 
the twenty-four plates make a substantial con¬ 
tribution to the picture which the author sets out 
to draw. 
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Short Reviews 

Organic Syntheses. Collective Volume 1. Being a 
revised edition of Annual Volumes 1-9. Editorial 
Board : Henry Gilman, Editor-in-Chief ; Roger 
Adams, J, B. Conant, W. H. Carothera, C. S. 
Marvel, H. T. Clarke, C. R. Noller, F. C. Whit¬ 
more, 0. F. H. Allen, Secretary to the Board. 
Pp. ix 4- 504. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1932.) 
31s. 0d. net. 

In this volume the editors have brought together 
for the convenience of their fellow-chemists the first 
nine volumes of “Organic Syntheses”, containing 
authentic methods for the preparation of 260 sub¬ 
stances. In doing this they have not contented 
themselves with merely rearranging the matter pre¬ 
viously published, but have made a large number 
of relatively minor yet significant corrections, and 
have incorporated new and improved directions 
for the preparation of adipic acid, benzilic acid, 
cyclohexy] car bind, dibenzoylmethane, d-glutamic 
acid, glycine, dZ-methylethylacetic acid, penta- 
erythritol, and w-propylbenzene. At the same time 
the illustrations of apparatus have been re-drawn 
and the quantities of corrosive liquids and all 
solvents have been given both in cubic centimetres 
and in grams. 

Not the least of the many difficulties associated 
with the preparation of a book of this type is the 
indexing ; but in the volume under review these 
difficulties have been overcome so successfully that 
the indexes are among its more commendable 
features. There is a “ Type of Reaction Index ”, 
listing most of the preparations in accordance with 
some general type of reaction, such as acylation, 
halogenation, and oxidation; a “ Type of Compound 
Index ”, in which preparations are listed, where 
possible, according to the group introduced ; a 
formula index, an illustration index, and a general 
index, all of which have been made accessible by 
means of thumb index marks. The references to 
the literature, although not intended to include 
every published method for a given preparation, 
are plentiful and up to date. 

It is a work which has been carefully and Bkilfully 
compiled, and can be unreservedly recommended 
to every chemist who is concerned with the prepara¬ 
tion of organic compounds. 

A History of Aircraft. By F, Alexander Magoun 
and Erio Hodgins. (Whittlesey House Publica¬ 
tion.) Pp. xx + 495. (New York : McGraw- 
Hill Book Co., Inc.; London : McGraw-Hill 
Publishing Co., Ltd., 1931.) 21s . net. 

This is an extremely readable American publication, 
which does not, as several others have recently, give 
undue prominence to American achievement. Its 
record ranges from Archytas in 400 b.c. to Post 
and Gatty in 1931, and concludes with a chapter 
entitled " The Present ”, which happens to be 
principally an attempt to look into the future. 

The authors claim to have exercised Lytton 
Straohey’s requisite for the historian, " ignorance, 
which simplifies and clarifies, which selects and 
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omits . . and in the historical sections, using 
a restraint compatible with this humility, they 
havo produced a remarkably concise and accurate 
precis of the world’s aeronautical history, both 
mythological and actual. With contemporary his¬ 
tory they are less happy, in that they have been 
led into reporting opinions, obviously biased by 
local outlooks, that they, as historians, should 
have avoided. For example, it will be news on 
the eastern side of the Atlantic that Sikorsky, in 
Russia in 1916, was the first person to produce 
a successful twin-motor aeroplane. Perhaps the 
literal accuracy of this statement turns upon one’s 
interpretation of the word “ successful Also, 
that Hawker after his attempt upon the Atlantic 
flight in 1919 “ vanished from the public stage ”, 
apparently because of his political indiscretions. 
The last chapter, with its attempts at forecasting 
the technical developments of the future, is a 
tactical error, and mars what otherwise is an 
interesting and logically written book. It is not 
in place in a history, neither do the authors appear 
to be technically able to deal with it. 

The general lay-out is excellent, divisions being 
made according to classes of aircraft. This, com¬ 
bined with a chronology at the end of the book, 
makes reference particularly easy. 

Gems and Gem Materials. By Prof. Edward Henry 
Kraus and Dr. Edward Fuller Holden. Second 
edition. Pp. ix + 260. (New York: McGraw- 
Hill Book Co., Inc. ; London: McGraw-Hill 
Publishing Co., Ltd., 1931.) 18s. net. 

The second edition of this useful work contains 
much new material, and is even more fully illus¬ 
trated than the first. The work is divided, as before, 
into three parts—the first dealing briefly with the 
general properties of minerals, the second being 
concerned with descriptions of the individual gem 
species, and the third part containing tables of 
physical properties, etc., conveniently arranged for 
reference. A good index is provided. 

The additional information concerning synthetic 
corundum and spinel embodied in the chapter on 
manufactured stones makes this one of the moat 
valuable features of the book. A further improve¬ 
ment is to be found in the seotion on amber, which 
now provides an excellent account of the natural 
material and the properties by which it may be 
distinguished from its various imitations. The 
ohapter on the cutting and polishing of gems has 
also been expanded. Less than two pages are 
allotted to the description of pearl, and the treat¬ 
ment is inadequate for so important a gem. The 
cultured pearl is briefly mentioned, but no account 
is given of the important modem methods used for 
distinguishing between natural and cultured pearls. 

A mass of information is conveniently summar¬ 
ised in the concluding table (Table XI.). In this, 
wrong values are given for the specific gravity of 
benitoite, and the refractive indices of azurite and 
zircon—misprints which should be corrected in a 
future edition. The book is well produced and 
pleasant to handle, covering a wide field in a sur¬ 
prisingly small space. B. W. A. 
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The M icroscopic Examination of Cattle Foods . By 

8 . T. Parkinson and W. L. Fielding. Pp. 

viii + 97 (15 plates). (Ashford and London : 

Headley Bros., 1930.) 65 . 6 d. net. 

The growing demand for detailod knowledge of 
the constituents of cattle foods has brought into 
prominence the need for adequate methods of 
analysis. Microscopic examination affords the 
only certain means of identification of the materials 
present, and hitherto a concise and systematic 
treatise dealing with the subject has been lacking. 
Parkinson and Fielding have now elaborated their 
own methods and have successfully attempted to 
set them out in such a way as to provide the 
student with a ready means of attacking a problem 
which bristles with difficulties. 

The preliminary chapter is devoted to a descrip¬ 
tion of methods, which are given in detail and 
would appear sufficient to meet rnoHt situations 
that are likely to arise. The main food plants are 
then dealt with in groups, including oil-containing 
plants, cereals, and leguminous plants, with a 
further chapter on such miscellaneous constituents 
as weed seeds, beet pulp, potato residues, and spent 
hops. Methods of identifying undesirable adulter¬ 
ants, such as sawdust, arc also given to provide a 
test for purity. For each group, tables have been 
drawn up which enable comparisons between the 
different constituents to be made readily by 
selection and elimination. Additional information 
is provided by annotated photomicrographs of 
the chief features described and of tho principal 
weed seeds. The volume meets a distinct need, 
and should prove most useful on the commercial 
side, as welJ as for training agricultural students in 
a tatter understanding of certain aspects of animal 
nutrition. 

Cacao. By Dr. C. J. J. Van Hall. Second edition. 

Fp. xviii-f 514, (London : Macmillan and Go., 

Ltd., 1932.) 2Hs. net. 

DimiNu the last few years, increasing interest has 
been taken in problems relating to cacao cultiva¬ 
tion and production. It is singularly appropriate, 
therefore, that a second and revised edition of what 
is generally regarded as the standard work on the 
subject should now make its appearance. In this 
now edition, the author, an acknowdedged authority 
with wide experience of the crop, includes the 
results of all the outstanding work on cacao that 
has been carried out in various parts of the tropics 
since the appearance of the first edition in 1914. 

The most notable addition to the work is the 
chapter devoted to breeding and selection. Here 
the author outlines tho methods that are being 
adopted in such countries as Java, Trinidad, and 
Surinam to improve the yield and quality of the 
crop, and does not omit to point out the numerous 
difficulties that have to be faced. The information 
relating to pollination and fertilisation is of special 
botanical interest, as these phenomena in cacao 
have been so long shrouded m mystery, and it is 
only in recent years that light has been thrown 
upon them. The acoount of the improved tech¬ 
nique in budding that has now been evolved should I 
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be of value to all those concerned in any way with 
propagation. In the chapter devoted to pests and 
diseases much that is new has been added, including 
accounts of the valuable work that has been carried 
out in this sphere in the West African cacao- 
producing countries* 

The Phenomenology of Mind . By G. W. F. Hegel. 
Translation, with an Introduction and Notes by 
J. B. Baillie. (Library of Philosophy.) Second 
edition, revised and corrected throughout. Pp. 
814. (London : George Allen and Unwin, Ltd. ; 
New York : The Macmillan Co., 1931.) 25s. net. 
The philosophy of Hegel is for the very large 
majority of people a closed book. Of all the 
philosophers, he is by far the most difficult to 
understand, and Sir James Baillie has performed a 
very groat service in translating and editing a new 
edition of his “Phenomenology of Mind”, which 
may be fairly looked upon as Hegel’s magnum opus. 
The subject matter is, however, so abstruse that it is 
very difficult to understand, and a modern psychia¬ 
trist might be forgiven for regarding some of it as 
definitely doreistic thinking, a term which Bleuler 
has well defined as thinking away from reality. 

The translator has very much lightened the 
reader’s task by a well thought out and reasoned 
introduction of some fifty pages. We think it 
might well have been indicated, when discussing 
phrenology and physiognomy, that the ideas of 
Lombroso are not necessarily accepted by scientific 
criminologists of to-day. The value of the table 
of contents has been very much enhanced by the 
addition in brackets of remarks of the translator. 
These help to clarify the plan of the work, and help 
the reader on what cannot really be otherwise than 
a weary way. 

Solutions superficielles, fiuides d deux dimensions et 
stratifications monomoUculaires. Par Andre Mar- 
eelin. (Recueil des Conferences-Rapports de 
Documentation sur la Physique.) Pp. 163+4 
planches. (Paris : Les Presses universitaires de 
France, 1932.) 80 francs. 

M. Maroelin’s book will be heartily welcomed by 
all those workers who are concerned with the chem¬ 
istry and physics of surface phenomena. The author 
opens the book with a historical exposition, and, 
after a brief discussion of the physioal state of surface 
solution, goes on to describe in full detail and very 
clearly the experimental methods in use to-day. 
He then, by moans of a very full discussion of sur¬ 
face solutions of oleic and other acids, illustrates 
the properties of and regularities shown by such 
solutions. 

Very interesting chapters follow, dealing with 
pseudo-solutions and their transformation into true 
surface solutions, and with the equilibrium between 
a solution and a surface solution. The influence on 
the Volta effect produced by the presence of a mono- 
molecular layer is very oarefully examined, and the 
book closes with an account of the properties of 
thin films. It is fully documented, is written with 
admirable clearness, and is a notable addition to a 
notable series. Allan Ferguson. 
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Some Aspects of Applied Geophysics* 

By Prof. A. 0. Ranking, O.B.E. 


P ERHAPS some apology, or at least explanation, 
is necessary for the choice of a subject for 
which I have not even been able to find a satis¬ 
factory title. Applied geophysics may clearly be 
taken to include certain aspects of meteorology or 
oceanography, or, indeed, any branch of knowledge 
in which physics is applied, in the service of man¬ 
kind, to the elucidation of the properties of the 
earth. I propose to deal with what is in fact only 
a limited field of work. Put briefly, it covers the 
application of physical methods to the examination, 
without digging or boring, of what lies beneath the 
surface of the earth at relatively shallow depths of 
less than a few thousand feet. The application is 
more particularly directed to the discovery of de¬ 
posits of economic importance, such as minerals or 
oil, or the structural formations with which they 
are likely to be associated. 

Truly this is a subject as different as it could very 
well be from those flights of theoretical physics— 
relativity, quantum theory, wave mechanics, and 
the like—which those of us with slower minds and 
more pressing other occupations try so desperately 
to follow. In our admiration and, perhaps, envy 
of the apparent ease with which the pioneers in 
these new fields make progress, we are inclined, 
wrongly, I think, to allow it to be assumed that 
modern physics and atomic physics are one and 
the same thing. It should not be overlooked that 
physics is making rapid strides forward also in other 
directions. Much that is new in the precision of 
measurement, in the choice of methods, and in the 
invention and design of physical tools for the attack 
on old problems hitherto unsolved, has been added 
to our knowledge in recent years. This is true with 
regard to the particular branch of physics we are 
now to consider. Its fundamental basis is not new. 
It involves no appeal to, let us say, wave mech¬ 
anics ; the old gravitational theory of Newton and 
the electromagnetic theory of Maxwell serve well 
enough our purposes. Yet its successful applica¬ 
tion continues to demand the highest experimental 
skill that training in physios can provide, and initia¬ 
tive ability equal to that more frequently directed 
in less practical channels. 

The subject is also a border-line one, and, per¬ 
haps for that reason, has not received so much at¬ 
tention as it deserves, at any rate in Great Britain. 
Its practice involves the co-operation of geologists 
with physicists, except in those rare examples of 
the same person being expert in both branches of 
knowledge. It was a famous geologist, the late 
Prof, de Bockh, who suggested to the equally 
famous physicist, Baron von EOtvOs (whose work 
we shall consider more fully later), that the EdtvOs 
torsion balance should be used to locate and de¬ 
lineate buried salt domes—geological features with 
which oil is frequently associated. Prof, de Bbckh 

* Prom the presidential Address to Section A (Mathematical a nd Physi¬ 
cal Sciences) of the British Association, delivered at York on Sept. 2, 
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once told me that at first EotvOs was horrified at 
the idea. He regarded the use of his instrument for 
such an economic purpose as debasing science, and 
it was only with great difficulty that he was eventu¬ 
ally persuaded to initiate what has now become a 
common and successful practice in various parts of 
the world. 

I may perhaps mention, too, that when I first 
became interested, about five vears ago, in applied 
geophysics, I was very doubtful of its use. Could 
conditions underground, I asked myself, ever be so 
simple and free from complications that physical 
observations on the surface would point unequivo¬ 
cally to the solution ? The answer to this question 
is, generally speaking, in the negative ; but here 
the geologist comes in again. He carries out his 
preliminary survey by his own methods, and is 
often able to indicate both the limited region where 
a geophysical survey seems desirable and, in a 
general way, the kind of formation which is to be 
sought, thus enabling a suitable ohoice of method 
to be made. He provides, in fact, the selection 
rules for the geophysicist, in much the same way as 
the quantum theorist does for the spectroscopist, 
as regards both where to look and what to expect 
to find. It is true that sometimes a forbidden result 
persists in obtruding itself inconveniently upon the 
geological interpretation, just as a forbidden spectral 
line may refuse to be extinguished. But usually 
the solution of a problem has to depend upon the 
combined result of geological and physical evidence, 
and is only approximate at that. 

It is mainly the physical basis of the work that 
I wish to review. Here I should point out that 
this limitation will exclude ‘ divining whether 
for water or any other underground feature. In¬ 
numerable claims of successful use have been made 
for the divining rod and similar indicators, but the 
modus operandi has never been explained, and none 
has been established on an acceptable physical 
basis. But I am glad to escape from this highly 
controversial ground by defining in a sufficiently 
exclusive manner what is a geophysical method in 
relation to the search for minerals. The basis of 
every geophysical method is the differentiation, 
usually abrupt, of some physical property as 
between rocks. The four principal methods— 
gravitational, magnetic, seismic, and electrical— 
depend, in fact, upon differences, in the various 
media underlying the earth's surface, of density, 
of magnetic susceptibility, of velocity of elastic 
wave propagation, and of electrical conductivity 
respectively. Associated with these variations of 
physical properties, either naturally or through 
stimulation by artificial means, there are produced, 
at or near the earth’s surface, calculable physical 
effects which may be capable of measurement by 
suitable apparatus. There must be something 
physical to measure, and the instrument must be 
able to measure it. 
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The Gravitational Method 

I do not think that EfitvOs has yet received in 
Great Britain the full recognition which his work 
deserves. Possibly this is because the early accounts 
appeared in rather inaccessible journals ; or, pos¬ 
sibly, there were real doubts concerning the validity 
of his claims. I remember, as a student, hearing 
vaguely about his experiments—and his name, with¬ 
out anyone knowing how to pronounce it. In the 
same lectures we learnt much fuller details of Boys’s 
classic measurement of the constant of gravitation, 
without realising how remarkably similar in essential 
form the Edtvds and Boys instruments were. But 
the fact is that when Boys was inventing and making 
the quartz fibres for his torsion balance to weigh the 
earth, Edtvos had already tackled successfully the 
difficult task of making robust and portable for 
field work another torsion balance of not greatly 
inferior sensitivity. While Boys was busy with his 
mcasurqpionts in a constant temperature cellar, 
Edtvds was completing the protection of his port¬ 
able instrument against the temperature variations 
inevitable in the rigours of the field. A few years 
later he made notably successful gravitational sur¬ 
veys on the frozen surface of Lake Balaton and on 
the Great Hungarian Plain ; but it was not until 
Shaw and Lancaster-Jones had demonstrated in 
1923 that an Edtvds balance, acquired for the 
Science MuHoum before the War, behaved accord¬ 
ing to specification, that the remarkable nature of 
Edtvds’ achievement began to be appreciated here. 

Even now I do not think it is well enough under¬ 
stood how small were the effects which Edtvds 
measured under the unfavourable conditions of 
field work. We can illustrate this in a very striking 
way. The earth’s gravitation field, even apart 
from local irregularities, is not uniform, or, rather, 
spherically symmetrical. Owing mainly to the 
earth s rotation, the apparent value of the gravita¬ 
tional intensity increases in passing from equator 
to pole. The total change is about 5 cm ./sec. 2 , and 
the maximum rate of horizontal variation is at 
latitude 4d . In this region the change of g for a 
step of one metre northwards is 8 x 10' 7 cm./sec. 2 , 
or, approximately, only one thousand millionth of 
the gravitational acceleration. This the Eotvds 
torsion balance was capable of indicating definitely, 
being several times as large as the limit to which 
the instrument would respond. Further, the mea¬ 
surement could be made with the instrument occu- 
pying a single position in a space of less than a 
square metre, simply by making observations with 
the apparatus as a whole in a number of differ¬ 
ent azimuths. Edtvds, in effect, multiplied by a 
thousand the accuracy of measurement of terrestrial 
gravity variations. 

This remarkable sensitivity was secured by de¬ 
liberately excluding gravity itself from exercising 
any control in the instrument, which was con¬ 
structed so as to respond only to variations of the 
gravitational field. 

It would take too long to desoribe the instrument, 
and at the same time do justice to those used in 
other branches of geophysical surveying. It must 
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suffice here to indicate that the Edtvds torsion 
balanoe provides means of measuring, normally by 
observations of the changes of torsion accompanying 
changes of azimuth of the instrument as a whole, 
two properties of the local gravitational field, eaoh 
having magnitude and direction. The magnitude 
of the first, for which a satisfactory name has not 
yet been devised—the horizontale Ricktkraft accord¬ 
ing to Edtvds—is the product where 

and c B are the greatest and least curvatures of the 
local 4 level ’ or equipotential gravitational surface ; 
its direction is horizontal and in the vertical plane 
of least downward curvature. The other departure 
from gravitational uniformity which the balance 
measures is the gravity gradient, or the rate of change 
of the vertical gravitational intensity with hori¬ 
zontal distance in the direction in which the change 
is greatest. It is a vector, and both its magnitude 
and direction can be obtained from the instrumental 
observations. 

The reaction of the instrument to these two 
differential * fields ’ provides the means of measur¬ 
ing the particular gravitational distortions which 
they represent. This part of the work is pure 
physical measurement of a straightforward char¬ 
acter, and attaining, as I have indicated, a surprising 
degree of precision. It. is in the interpretation 
of the results that the real difficulties arise. The 
problem is to ascertain to what extent the gravita¬ 
tional irregularities measured are due to density 
differences in the buried structure, and to assign 
to the latter a position and shape consistent with 
the observations. In country where the surface is 
otherwise than virtually horizontal it is necessary 
to survey its irregularities and make calculated 
allowances for their contribution to the total 
measured gravitational distortion. This topo¬ 
graphical effect may indeed sometimes be so large 
in comparison with that of hidden structure as to 
render gravitational surveying ineffective. The 
earth's rotational effect, of course, has always to 
be eliminated, but this presents no difficulty. What 
remains after these corrections constitutes the data 
for geophysical interpretation ; and this is the stage 
where the geologist’s ‘ selection rules ’ have to be 
applied. As in all geophysical methods, interpreta¬ 
tion is necessarily indirect. Underground structures, 
agreeable to the geologist’s experience, have to 
be taken as hypotheses, and tested by calculation 
and comparison with the data provided by surface 
observations. 

1 have, rather regretfully, to leave at this stage 
this part of my subject, My recent practical ex¬ 
perience with torsion balances has aroused in me 
the greatest admiration for the work of the original 
inventor and his successors, and for the skill and 
precision with which most of these remarkable 
instruments have been constructed by the makers. 
It comes as something of a shock, even though we 
do not doubt the universal law of gravitation, to 
see for the first time a small mass of gold being 
attracted by a neighbouring lead sphere a few 
inches in diameter. With a torsion balance at our 
disposal the same becomes commonplace, and is 
indicative of the great power of these instruments 


September 17,1932] 


NATURE 


423 


for geophysical purposes. Accumulated evidence 
from the field confirms this view. There is con¬ 
vincing proof that extensive underground features, 
such as salt domes, limestone anticlines and syn¬ 
clines, rock faults, and deposits of haematite or of 
brown coal, produce, if not too deeply buried or 
masked by complicating irregularities, gravitational 
disturbances large enough to lead to their delineation. 

The Seismic Method 

The seismic method of prospecting began to be 
used about 1919, chiefly owing to the initiative 
of Mintrop. To some degree it has replaced the 
gravitational method, on account of the greater 
speed with which it enables a given area to be 
surveyed—a most important economic criterion, 
of course. But there are other important reasons 
why, under certain conditions, it must be preferred. 
If, for example, the topography of the country is 
too irregular for the corresponding corrections to 
be applied reliably to torsion balance observations, 
gravity surveying is excluded ; and seismic work, 
which is not so sensitive to surface conditions, may 
still prove of value. Again, the structure to be 
determined may itself settle the choice of method. 
For example, if the problem were to determine the 
depth of a horizontal interface of discontinuity 
between two strata of very great extent, the torsion 
balance would not find anything to measure ; the 
seismic method, on the contrary, would be con¬ 
fronted, as we shall see, with its most direct and 
simplest task. But while admitting these un¬ 
doubted advantages, and recognising the many 
notable successes of seismic surveying under suit¬ 
able conditions, it is necessary to state that this 
method does not yet rest on so sure a theoretical 
foundation as the law of gravitation ; nor do the 
portable seismographs employed give records so 
unambiguous as the readings of the torsion balance. 

The basis of the seismic method is the same as 
that underlying the investigations of the propaga¬ 
tion of earthquake shocks in relation to the de¬ 
termination of the structure of the earth's crust. 
The difference is only one of degree. In so far as 
there is a theory of natural earthquake propagation, 
it serves also for the seismic method of geophysical 
prospecting. In trying to determine the depth of 
an underground stratum, the most direct method of 
attack would be to measure, if possible, the time of 
travel of a particular disturbance from the surface 
to the interface and back to the surface after re¬ 
flection. This method has been used with great 
success in determining the depth of the ocean by 
means of the Admiralty echo-sounding machine. 
But it fails in application to the solid earth, for the 
reason that the attenuation of vibrations with dis¬ 
tance is far greater in the earth than in the sea; 
consequently, much larger initial disturbances have 
to be used—in fact, violent explosions. Even if— 
as ought always to be done for the sake of efficiency 
—the explosion is arranged so that the surface of 
the ground is not broken, thus eliminating danger 
to observers, the delicate seismographs cannot as 
yet be properly protected against the direct effect. 
They would thus be so greatly disturbed as to mask 
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completely the onset of the small reflected disturb¬ 
ance arriving shortly after. This effect, indeed, 
persists to a less but still important degree even 
when the seismograph is removed to quite large 
distances from the explosion. It is true that some 
important results have been obtained by employing 
this so-called reflection method, but the reading of 
the records is a matter of considerable uncertainty, 
owing to the difficulty of identifying the time of 
onset of the reflected disturbance in the midst of the 
effect of that propagated directly. 

This uncertainty has led to the more general 
adoption of a method, properly called the diffrac¬ 
tion method, although the term ‘ refraction * is 
sometimes incorrectly used. Its great advantage is 
that it enables the inevitably feeble disturbances, 
which have penetrated to and through the lower 
medium, to reach the seismograph, under certain 
conditions, in advance of the much greater direct 
wave. Consequently, the times of arrival of these 
indirect, or diffracted, disturbances are recorded 
unmistakably upon the seismogram, however much 
the instrument may be agitated later on.* 

The principles of the method can be readily 
applied to structures less simple than a single hori¬ 
zontal interface ; and the observations obtained in 
the field, plotted on time-distance graphs, enable 
such features as the slopes and curvatures of strata 
and the depths of more than one successive bed to 
be recognised under favourable conditions. For 
success the principal requirement is a large velocity- 
ratio as between the rocks constituting the various 
beds. Salt domes under alluvial deposits, for ex¬ 
ample, are in this respect suitable structures, and 
the location of many such domes was the first 
achievement of the seismic method. It has also 
been employed with valuable results in determining 
the underground contours of limestone anticlines 
and deep-seated granitic basements at depths of 
several thousand feet. 

The Magnetic Method 

We pass now to the magnetic method. In actual 
practice it is the simplest and least costly. It con¬ 
sists of measuring, with suitable portable magneto¬ 
meters, local variations of components of the earth’s 
magnetic field, usually the vertical and horizontal 
intensities. The instruments which have been de¬ 
signed for the purpose enable observations to be 
made quickly, so that a large number of stations 
can be occupied and a wide area covered in the 
course of a single day. Under suitable conditions, 
therefore, much information regarding under¬ 
ground structure may be obtained by means of a 
survey lasting only a relatively short time and in¬ 
volving comparatively little expense. But it should 
be pointed out that this apparent economy has 
sometimes led to the method being employed on 
problems for which it is at present unsuitable, and 
to claim a being made as to its performance which 
are doubtful. 

It is necessary to bear in mind that the basis of 
magnetic surveying is the differentiation of rocks in 

* The theory and practice of the seismic method U dUeussed Id 
articles In Nature, 188 . 084, 718, May 4 ami 11, 19S9. 




424 


NATURE " - ISuptjsmbbe 17,1022 


respect of magnetic susceptibility, and the conse¬ 
quent discontinuities of magnetisation under the 
influence of the earth’s general magnetic field. For 
the field distortion thereby produced at the earth’s 
surface to be marked, it is necessary for the re¬ 
sponsible rock structure to have a large suscepti¬ 
bility ; this implies that only highly ferruginous 
rocks will he easy to find. 

1 do not mean to imply that the magnetic method 
of surveying is limited to the detection of ore bodies 
like magnetite. Igneous rocks generally, and particu¬ 
larly basalt, may contain considerable quantities 
of iron, and consequently possess an effective mag¬ 
netic susceptibility much larger than non-ferrous 
materials. There is abundant evidence that struc¬ 
tures of such rocks have been determined, under 
favourable conditions, by the use of magnetic vario¬ 
meters. But. if we are to hope to bring within the 
scope of the magnetic method non-ferruginous 
underground formations, we must improve greatly 
the sensitivity of the instruments, and at the same 
time oxMude the operation of certain disturbing 
factors. 

The chief difficulty with the variometers at pre¬ 
sent available is the application of the corrections 
for diurnal variation of the earth’s field and for 
temperature changes. If we could escape the neces¬ 
sity of applying the corrections which these im¬ 
portant effects involve, we should feel much safer 
in attaching significance to anomalies only a few 
times larger than the limit of measurement of the 
apparatus. 

A year ago I thought I saw the way to do this, and 
brought a method before this Section of the British 
Association. It was to make use of the essential 
principle which gives to the Etitvtts gravity balance 
its extraordinary sensitivity, namely, to measure 
the space-variation only of the forces in question. 
I found later that Etitvos himself had worked on 
these lines, and actually constructed an instrument 
partially fulfilling the conditions ; although it is 
not clear that he realised the full significance of 
complete success. I have to confess that unexpected 
practical difficulties of construction have so far 
prevented realisation, but I have not given up hope 
that a magnetic instrument can be constructed to 
operate in the same way as the proved gravity 
instrument. Accordingly, it may be worth while to 
indicate what a device of this kind might be 
expected to achieve. 

The chief virtue of such a magnetic torsion 
balance is that it would discriminate between time- 
variation and space-variation of the earth’s magnetic 
field. The variation with time of a magnetic field 
remaining spatially uniform would not affect it; 
it would respond only to a sufficient distortion in 
space. Calculation shows that with the magnets 
and suspending wires now available we could antici¬ 
pate an instrument which would be just about 
sensitive enough to respond, in the average mag¬ 
netic latitude, to the non-uniformity of the earth’s 
main field. The additional lack of uniformity 
arising from diurnal variations, or even magnetic 
storms, is by comparison small, because the ampli¬ 
tude of the variations is only a small fraction of 
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the total field, and they are very widespread in 
character; consequently, they would fail to disturb 
the instrument appreciably. We should therefore 
be able to attribute the distortion observed solely 
to local magnetic features, apart from a nearly negli¬ 
gible correction for general earth’s magnetism. The 
effect of changes of temperature also would be 
comparatively small, for they would be propor¬ 
tional to the variation of field intensity over the 
limited space occupied by the suspended system, 
instead of to the full intensity at the station. In 
the gravity torsion balance they are, in fact, negli¬ 
gible, and they could be made equally so hero. 

Electrical Methods 

I have left until last reference to electrical 
methods, not because they are of less importance, 
but because I am less familiar with them, and 
could not speak with any of the authority which 
comes from practical experience. Accordingly, I 
shall simply use this opportunity of directing special 
attention to the work of the Imperial Geophysical 
Experimental Survey (“ The Principles and Prac¬ 
tice of Geophysical Prospecting ”; Cambridge 
University Press, 1931), which operated in Aus¬ 
tralia from 1928 until 1930. This survey, under 
the leadership of Mr. Broughton Edge, whose 
extensive experience of electrical surveying is well 
known, was concerned chiefly with electrical in¬ 
vestigations. It is, 1 think, no exaggeration to say 
that the report is the most comprehensive and 
authoritative treatment available of the subject of 
electrical surveying. 

Future of Geophysical Surveying 

Much, however, remains to be done in all 
branches of geophysical surveying, in order to put 
it on a more secure basis and to determine more 
certainly the scope of its applications. It must be 
confessed that until quite recently practically all 
the work was being done by German investigators. 
By its nature the work is necessarily costly. Except 
as regards some aspects of the construction and 
improvement of instruments, it cannot be confined 
to a laboratory ; and, with the same limitation, 
it can rarely be an individual effort. Effective 
research in the field implies adequate scientific 
personnel, transport, labour, and materials, in 
addition to the instrumental equipment. If we 
are to make substantial progress in this direction, 
the expense must be faced. 

I recognise that it would be foolish, as well as 
useless, to press now for the initiation of any costly 
schemes. But it is permissible to hope and believe 
that the subject will not be completely neglected 
in these difficult times. We can occupy the lean 
years in making ourselves more familiar with what 
is already known, and in conducting new investiga¬ 
tions on a modest scale—as, indeed, is being done 
at South Kensington by the Imperial College with 
the assistance of the Department of Scientific and 
Industrial Research. Then, when the fat years 
come, and the mining industries again call for the 
help of geophysicists, we shall be found, at least, 
not wholly unprepared. 
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The Adequacy of 

H OW far the food ordinarily consumed by 
different individuals provides an adequate 
amount of the different dietary essentials, and to 
what extent an improvement in the diet might lead 
to a general improvement in health and wellbeing 
and a decrease in the incidence of disease, are 
important questions. The answers depend in the 
first place upon a knowledge of all the factors which 
go to make up a complete diot and of the quantity 
and quality of the food actually consumed. Tiic 
essentials of a diet are now well established, but our 
knowledge of the adequacy of common diets is still 
very incomplete. The investigations of Oathcart 
and Murray on the diets of a number of families in 
St. Andrews have already been described (Nature, 
127, 897, June 13, 1931): the same authors have now 
published the results of an investigation into the diets 
of 56 families in Cardiff and 57 families in Reading.* 
In this survey a horizontal instead of a vertical 
section of the community was selected for investiga¬ 
tion, since for all practical purposes further ex¬ 
amination of the diets of those comparatively well off 
appeared to be unnecessary. The numbers involved 
in the study were 378 at Reading and 370 at Cardiff. 

It was found that the * man ’ value per family 
was 4-55 at Cardiff and 4*35 at Reading, the ‘ diet 
man ’ values being respectively 4-54 and 4-30. The 
calorie consumption per ‘ man * per day was at 
Cardiff 3174, obtained from 79 gm. protein, 114 gm. 
fat, and 441 gm. carbohydrate : the corresponding 
figures for the Reading families were 2906 cal., 
75 gm. protein, 101 gm. fat, and 408 gm. carbo¬ 
hydrate. The distribution of the calories between 
the proximate principles was, in each case, about 
10 per cent from protein, 32-33 per cent from fat, 
and 57 per cent from carbohydrate, a very similar 
distribution bo that found at St. Andrews. The 
Cardiff families spent more money on both food and 
rent than the Reading families. Comparison with 
other studies indicates that these values are more 
nearly comparable with those of the Glasgow 
artisan class than with other groups in Glasgow 
or Dundee. The fat consumption of the English 
working olasses appears to be much greater than 
that of the Scottisn. The amount of the income 
spent on food is 70-90 per cent in Glasgow, 45 per 
cent in Dundee, and 57 per cent in Cardiff and 
Reading. 

At Cardiff the families with the largest incomes 
consumed most protein : at Reading this was not 
the case. The Cardiff families also derived a 
slightly greater proportion of their protein from 
animal sources. In the case of the unemployed 
families, the Reading diets were found to be of 
lower caloric value than the Cardiff, but contained a 
higher proportion of fat. 8 Cardiff and 12 Reading 
families consumed 2500 cal. a man or less. This 
was found to be due chiefly to the improvidence of 
one or both parents : at the same time it was noted 

* Medical Research Council. Special Report Series, Bo. 165: Studies 
in Nutrition—Au Inquiry Into the Diet of Families to Cardiff and 
Reading. By R. F. Oathoart and A. M. T. Hurray, assisted by M. 
Shanks. Pp. £8. (London; H.M. Stationery Office, 1932.) 6d.net. 
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that the English families spend much more of their 
weekly income on rent than the Scottish. 

At least 73 per cent of the mothers in the Cardiff 
families could be classed as good, and 93 per cent in 
the Reading families. It is of interest to note that 
in Cardiff the ‘ bad * mothers spent most on food 
(70 per cent of the total income), whilst in Reading 
it was the ‘ good ’ mothers who utilised the greatest 
proportion of the family income on the purchase of 
food (58 per cent). 

Little or no evidence of any real under-nutrition, 
as compared with the rest of the community, in the 
children of the relatively poor families was obtained. 

In this study, only the quantitative aspects of the 
diots were considered, and no attempt was made to 
determine their adequacy in minerals or vitamins. 
The Advisory Committee on Nutrition to the 
Ministry of Health has recently examined and 
criticised diets in common use taking these aspects 
into consideration.| A simple method of calculat¬ 
ing the calorie, protein, fat, and carbohydrate 
content is described. It is pointed out that at 
least 80 gm. protein and 50 gm. fat should be con¬ 
sumed daily and that the percentage of calories 
derived from carbohydrate should not be much 
greater than 66. About 37 gm. protoin or 5 per 
cent of the total calories should be animal protein, 
of high biological value : this can be obtained from 
cheese, eggs, fish, milk, and meat. Minerals and 
vitamins are provided by milk and milk products, 
fresh salad vegetables and fruits, liver, fish, especi¬ 
ally fat fish and fish roes, and eggs : their intake 
should be adequate if each individual consumes 
1 pint of milk daily, partakes freely of cheese, if one 
orange or tomato or helping of raw salad is taken 
daily, if 1 oz. a day of butter (or vitamin margarine) 
is given and if a fat fish such as herring appears in 
the winter menu once a week (or half a teaspoonful 
of cod liver oil is taken once a day). 

A diet is not usually deficient in calories, but may 
be so in first class (animal) protein and in the pro¬ 
tective foods which supply the minerals and vita¬ 
mins : it is then a simple matter to improve it by 
supplying these dietary essentials. Scrutiny of 
the diets in the children’s homes visited showed 
that cheese was rarely given, that salads were not 
supplied in winter, and that ordinary (and not 
vitamin) margarine was generally used. It is re¬ 
commended that the diets be improved by giving 
1 pint of milk a head each day, by including green 
vegetables and carrots in the dietary, as well as 
apples or oranges, by using vitamin margarine, and 
supplying cheese, ox liver, fish roes, herrings, 
tomatoes, and watercress. An important point is 
that the menus should be varied so that certain 
dishes are not served on one particular day of the 
week for weeks on end : in this recommendation 
the importance of stimulating the appetite is recog¬ 
nised as a factor to be considered in any dietary. 

t (1) Memorandum to the Minister of Health on the Criticism and 
Improvement of Diets. (2) Report to the Minister of Health on Diets In 
Poor Law Children's Homes. Ministry of Health: Advisory Committee 
on Nutrition. (London: H.M. Stationery Office, 1982.) 34. net each. 
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Obituary 


Prof. Fean Jesenko 

JUGOSLAV science, and the University of Ljubl- 
l jana in particular, has suffered an irreparable 
loss by the untimely death, on July 16, of Prof. 
Fran .Tesenko, professor of botany at the University 
of Ljubljana, in consequence of an accident in the 
Julian Alps. 

•Tesenko was born near Ljubljana in 1875. He 
was educated there and in Vienna, where he gradu¬ 
ated in 1902. In 1901 he was appointed tutor to 
two Oriental princes at the Teresianum, the well- 
known college for boys in Vienna. A similar 
appointment in the family of Count A. Merveldt, 
with whom lie travelled to Egypt, gave him a good 
opportunity to study the desert flora. He was 
afterwards commissioned by the Vienna Botanical 
Institute to study the flora of Pet rasa, and at that 
time he also visited Persia, whilst he was the first 
Sloven^ to travel through the Sahara. Upon his 
return from his travels he studied in Uppsala and 
Paris. It was during his stay in Sweden that he 
became an expert in ski-running, and throughout 
his life he always found time to cultivate that 
sport. 

Oil his return to Vienna, JeHenko was appointed 
assistant to Prof. Czermak at the Vienna School 
of Agriculture, and in 1913 lecturer at the Vienna 
Botanical Institute. It was during this period 
that he began to devote himself to what may be 
described as his life work, namely, the evolving of 
a fertile cross between wheat and rye. At the 
fourth International Conference on Genetics, held 
in Paris in 1911, he was able to report the progress 
of his experiments in a paper, “ Sur un hybrid© 
fertile ontre Triticum skitivum et Seccale cereale ”, 
whilst at the time of his death his research had 
advanced so far that the next step would have 
been the cultivation of the new cereal on a fairly 
large scale at an experimental farm. 

Jesenko was corresponding member of scientific 
societies in Great Britain, America, Tokyo, Lenin¬ 
grad, Uppsala, and Paris. We may quote a few of 
his early works as follows : “ Bezieh ungen zwischen 
der Lichtintensitat und dem anatomischen Bau 
der ussimiUerenden Organe von Wtlstcnpflanzen ” 
(1907) ; “ Einige noue Verfahren die Ruheperiode 
der Holzgewaehse abzukiirzen ” (1911-12); “ t)ber 
das Austreiben im Sommer entblatterten Baume 
und Straucher” (1912); “ Versuche fiber die 
Turgenszensdauer ahgeschittener Pflanzensprosse ” 
(1910); and “ t)ber Gctreide-spezies-Bastarde 
(Weizen-Roggen) ” (1913). 

In 1914 he was called up for active service, and 
during the War suffered seven months’internment in 
Bohemia, because of his sympathies with the Slav 
cause and the Allies. After the War, his oppor¬ 
tunity came with the constitution of the new 
Yugoslav State. In 1919, Jesenko was first ap¬ 
pointed lecturer, and then professor of botany at 
the University of Zagreb, and in the following 
year was transferred to the newly founded Uni¬ 
versity at Ljubljana. Here he had all the hard 
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work, but also the satisfaction, which attends 
pioneer work. He soon conceived the plan of 
marking off part of the famous Triglav Lakes 
Valley os a national park, a plan which, in spite of 
great difficulties, he succeeded in realising. 

On July 12, Jesenko set off to join his students 
at their headquarters in the Triglav Lakes Valley. 
It is assumed that whilst stepping aside from the 
steep path up the Komarcha Crag to look at some 
plant, his heavy pack caused him to overbalance 
on the precipitous and treacherous slope. He was 
found by some tourists a little later, his spine 
broken. He was removed to Ljubljana Hospital, 
where he died on July 16. 

Jesenko was an able linguist and spoke fifteen 
languages. He possessed a beautiful singing voice ; 
at one time indeed it seemed doubtful whether he 
might not choose the career of a public singer. 
His death will be widely deplored, but most of all 
by his students, whom he imbued with his own 
enthusiasm and devotion to his work, whilst all 
who had experience of his kindness and generosity 
will regret the premature death of the man no lees 
than that of the naturalist. 


Mb. Herbert Knapman 

In Herbert Knapman, registrar of the University 
of Reading, who died on Aug. 14 at the age of 
fifty-two years, the lover of music and philosophy 
and the tireless organiser had long survived the 
brilliant mathematician who went to Cambridge 
from Rugby in 1898, was second wrangler in 1901, 
Smith’s Drizeman in 1903, and a fellow of Em¬ 
manuel College from 1903 until 1909. He joined 
the staff of University College, Reading, in 1903 as 
a lecturer in mathematics. If as a teacher he in¬ 
spired awe of himself rather than love of his subject, 
tne intense thoroughness which was his second 
nature brought a measure of success, and for a 
time he was even interested in the technique of 
imparting knowledge. Nevertheless, the steady 
transfer of his energies to the field of administration 
was a congenial development, and although the 
co-ordination of innumerable details seemed to his 
colleagues sometimes to be a waste of his intellect, 
there is no reason for supposing that the servioes 
which he performed, especially just after the War 
and at the time of the foundation of the University, 
so much better than a man less able oould have 
hoped to do, withheld him from any more valuable 
work that he might have accomplished. The only 
work which he did as a mathematician was on the 
Subject Index of Pure Mathematics for the Royal 
Society Catalogue of Scientific Papers. 

Knapman’s lifelong passion was for music, of 
which he had a wide and expert knowledge. His 
one published paper described some experiments in 
which he observed a series of harmonic undertones 
excited by a tuning-fork; the observations were 
forgotten until the effect was rediscovered twenty 
years later, and it is evidence of the extraordinary 
delicacy of Knapman’s ear that while he recorded 
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that ten of the undertones could be heard easily, 
Dr, Bond, with the same fork, could distinguish the 
fifth only occasionally. 

In spite of lameness, Knapman was for the greater 
part of his life a strenuous pedestrian ; latterly 
exertion told visibly on him, and he could not easily 
resign himself to physical inactivity. When eye- 
strain, though temporary, threatened further to 
limit his powers, he became acutely depressed, and 
the end followed rapidly. 

An abrupt manner belied fanatical devotion to 
the University, and impatience with stupidity was 
balanoed by a ready approval of good work. His 
judgment of men and affairs was valued not only 
by his colleagues at Reading, but also throughout 
the wide circle of educational administration in 
which he was a well-known personality. The per¬ 
fection of his routine remains, permanently to 
strengthen the office with which he was associated, 
but the wit that lit up suddenly the stormiest or 
gloomiest of committee meetings and played like 
summer lightning on the rare evenings when he gave 
himself up to social enjoyment is lost, except in the 
memory of those who knew him. E. H. N. 


Dr. J. Stuart Thomson 

The many friends and old pupils of Stuart 
Thomson will sincerely regret to hear of his death, at 
the age of sixty-four years, which occurred suddenly 
after a short sea trip, at Swansea, on Aug. 28. For 
many years Stuart Thomson, who was the brother 
of Sir «J. Arthur Thomson, was senior lecturer and 
demonstrator in zoology in the University of Man¬ 
chester, and many generations of medical and 
science students in Manchester had the advantage 
of his patient and sympathetic teaching. His wide 
knowledge of his subject—and particularly of verte¬ 
brate zoology —gave him authority in his lectures, 
which impressed those who heard him. 

Stuart Thomson studied at Edinburgh and Frei¬ 
burg, and also under Prof. Studer in Berne, who 
gave him an interest in the group of Alcyonaria 
on which in later years he became a recognised 
authority. He held teaching appointments in bio¬ 


logy at Edinburgh and Plymouth, and in 1903 be¬ 
came assistant Government biologist at the Cape of 
Good Hope. In 1910 he returned, going first to 
Bristol and then to Manchester, 

Stuart Thomson was the author of many valuable 
papers on the Alcyonaria of South African waters, 
all of them characterised by his patient investiga¬ 
tion and oareful description of detail. The last of 
these papers, published in the Transactions of the 
Royal Society of South Africa, in which the prob¬ 
lems concerning the geographical distribution of 
the South African Alcyonaria are fully discussed, is 
of great general interest and a very remarkable 
piece of work. 

In his later years Stuart Thomson devoted his 
spare time to the preparation of an elaborate 
memoir on the anatomy of the tortoise, of which 
no complete account has been published since the 
time of Bojanus. 

Stuart Thomson resigned his post in Manchester 
in 1920, on account of failing health, and went to live 
with his sister in Cirencester, where he spent much 
of his time in preparing his book for publication. 
A few weeks ago he expressed the desiro to go once 
more to sea, and his wish was fulfilled in a five 
days' cruise, but he died suddenly on landing at 
Swansea. S. J. H. 


We regret to announoe the following deaths : 

Dr. J. A. Clubb, formerly curator of the City 
Museum at Liverpool. 

Prof. W. H. Sherzer, head of the Department of 
Natural Science at the Michigan State Normal 
College, known for his work in geological survey 
in Michigan, on July 17, aged seventy-two years. 

Mr. S. Williamson Wallace, formerly director of 
„ the Egyptian Government College of Agriculture 
and director of agriculture for the State of Victoria, 
on Sept. 10, aged seventy-seven years. 

Dr. A. Wilmore, formerly lecturer in geography 
at the Westminster Training College and principal 
of the Technical School, Colne, author of several 
well-known textbooks of geography and geology, 
on Sept. 6, aged seventy years. 


News and Views 


Forestry and National Economy 

Sib John Stirling Maxwell, formerly chairman 
of the Forestry Commission, has an article on 
“ Forestry and National Economy " in the Empire 
Forestry Journal (vol. 2, No. 1, 1932). He confines 
himself to the work of the Forestry Commission in 
Great Britain and deplores the economy and cuts, 
which he admits were inevitable under existing con¬ 
ditions. Sir John himself gives the obvious reason 
why the heavy non-productive expenditure of the 
Commission could not hope to escape curtailment in 
the words : “It is unlikely that absolute continuity 
in the scale of forestry operations will ever be secured 
except where the expenditure in the forests is wholly 
met from the revenue they produce. It will be 30-40 
years before this happy state of things can be reached 
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in Great Britain.” But he points out that the 
Forestry Commission can seize the opportunity offered 
and consolidate the work already accomplished and 
overhaul methods of organisation. In the dominions, 
the period at which the forests will pay their way 
may be reached earlier. In India it has been reached 
already. In the Crown Colonies, where the form of 
government is more autocratic, continuity ought to 
be easy of achievement when once the authorities 
realise the fatal folly of economising on productive 
expenditure. This latter point has already been 
alluded to in Nature (June 11, p. 845). 

In discussing the present position of the Forestry 
Commission, Sir John gives a brief summary of the 
work of the first ten years. £9,000,000 was eventually 
sanctioned for the work to be carried out during the 
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following ton years. As a result of the May Report 
on Economy, the annual sum made available to the 
Commission was cut down by 50 per cent for the 
next five years. This cut lias been met in two ways : 
first by reducing the provision of forest workers’ 
holdings to the number absolutely necessary for tbe 
working of the forests, arid, secondly, by stereotyping 
the annual planting programme at 20,000 acres or 
thereby, which will substantially reduce expenditure 
on acquisition of land. An expanding programme 
necessitates land acquisition on a large scale. Under 
a stabilised programme, acquisition eon be limited to 
the replacement of the area actually planted. The 
reduction in area annually required works out at about 
40,000 acres. These changes mean that the machine 
will take longer to arrive at jts goal, but that it will 
not he thrown out of gear. No labour is to be paid 
off. and elasticity has boon achieved partly by the 
distribution of the planting work all over the country 
and partly by the fact that the programme has been 
an exfftmding one. 

National Research Laboratories, Canada 

On Aug. 10, the new National Research Laboratories 
of the National Research Council of Canada were 
officially opened in Ottawa by the Governor-General, 
the Karl of Beasborough. Among other speakers at the 
official opening were the Prime Minister of Canada, 
the Right lion. R. B. Bennett, arid Dr. H. M. Tory, 
the president of the National Research Council and 
tile National Research Laboratories. A description 
of the building and the proposed organisation of de¬ 
partments and staff was given in Natuhk of Jan. 4, 
1030. The building is severely classic in stylo and 
closely follows the design of the architect’s model re¬ 
produced in our article. It- comprises four stories and 
basement, and encloses two large interior courtyards, 
which give ample light to all laboratory rooms over-'* 1 
looking them. Under each courtyard is an arched 
exhibition ball. There are three main divisions of 
research, namely, physics and engineering, biology and 
agriculture, and chemistry. There is also a division 
of research information which will be responsible for 
the publication of the Canadian Journal of Research, 
annual reporta, technical reports, and bulletins. In 
the south-west wing is a series of industrial exhibits. 
Many delegates to the Imperial Economic Conference 
were present at the opening ceremony, and the Right 
Hon. Stanley Baldwin presented a number of portraits 
of eminent men of science which were given by Surgeon- 
Capt. Hanson. 

- National Research Council of Canada 

The Report of the National Research Council of 
Canada for the yoar 1930-31 states that although 
industry has been under a cloud, during the year the 
demand for scientific assistance addressed to the 
Council has increased greatly. There are now 29 
research committees associated with the Council in 
the solution of scientific and technical problems which 
arise in industry, and the annual expenditure is a little 
more than 550,000 dollars. Five fellowships of 1200 
dollars, 22 studentships of 1000, and 35 bursaries of 
800 dollars a year have been awarded, and 35 researches 
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conducted in Canadian universities have been assisted 
during the year. From the summaries of the activities 
of the associated committees and of the reports on 
assisted researches, it is evident that Canada is build¬ 
ing up a corps of research workers whose influence 
on the future of her industries is likely to be most 
important. 

New Mount Everest Expedition 

A new attempt to reach the summit of Mount 
Everest will be made in 1933. The announcement of 
the expedition, which appeared in the Times of Sept. 3, 
is made by Admiral Sir William Goodenough and 
Brigadier-General C. G. Bruce on behalf of the Royal 
Geographical Society and the Alpine Club respect¬ 
ively. The last expedition was in 1924, when Mr. 
G. L. Mallory and Mr, A. C. Irvine lost their lives 
within some two hundred feet of the summit, if they 
did not actually reach the top. On the same expedi¬ 
tion, Col. E. F. Norton and Dr. T. H. Somervell 
climbed to 28,200 feet. The previous attempts were 
in 1922, when a height of 27,300 feet was reached, and 
in 1921, when the expedition was a reconnaissance of 
the routes. Since 1924 the difficulty in renewing the 
work lias been duo to the unwillingness of Tibet to 
grant permission. Now, however, the Dalai Lama 
has given consent to a British expedition and arrange¬ 
ments are in active progress. The leader of the 
expedition will be Mr. H. Rutt.ledgc, late of the Indian 
Civil Service, who lias laid considerable experience 
of mountain climbing in the Himalayas. The office 
of the expedition will be at the house of the Royal 
Geographical Society, South Kensington, S.W.7, and 
the secretary is Mr. J. M. Scott, who was a member of 
the British Air Route Expedition to Greenland. 

New Archaeological Periodical 
The new archaeological publication Pr&histoire, of 
which the first- number has just been issued, has been 
planned on lines differing from those of any archaeo¬ 
logical periodical now running. Its contents will 
consist- entirely of original memoirs, and it will include 
neither reviews of books nor current news ; while in 
scope it will cover the archseology and art of the pre- 
and protohistoric periods, that is to say, from the 
earliest times up to the foundation of the great em¬ 
pires of antiquity. The articles will be descriptive— 
these dealing with the latest discoveries—statements 
of new theory, or syntheses taking a broad survey 
of facts. A special feature will be the illustrations, 
which in the case of each communication will be ade¬ 
quate to the requirements of the subject, and, in any 
event, more ample than could be given in the general 
run of archaeological periodicals. It is hoped that 
the ampler space and fuller illustration which will be 
available, will make it possible to include in Pri - 
hietoire studies of which the publication has been im¬ 
possible up to now owing to their requirements in 
these respects. The new journal is edited by M. 
Raymond Lantier with an international editorial 
committee, which includes, among others, Comte 
B6gouen, the Abb6 Breuil, Mr. Miles Burkitt, Prof, 
Bosch Gimpera, Prof. H. Obermaier, and Dr. O. 
Menghin. The first issue contains contributions by 
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Dr. Henri Martin on the Solutrian sculpture of Roc, 
Prof. H. Obermaier on the late Magdalonian art of 
the Grotte du 1 Pendo \ near Santander, and a long 
and very fully illustrated study by Dr. R. Forrer of 
the prehistoric ritual chariot and its survivals in 
historic times (see Nature of Sept. 10, p. 404). Not 
only are the illustrations of each article ample, but 
they are also of a high quality. The price of Part 1 is 
125 fr., but owing to the fact that the size of the parts 
will be variable, the price is not fixed. The annual 
subscription, however, is 250 fr. The publishers are 
Librairie Ernest Leroux, Paris. 

Prof. J. W. Gregory 

Following the obituary notice of Prof. J. W. 
Gregory by Sir John S. Flett (Nature, Juno 25, p. 930) 
and the letter of appreciation by Prof. Bailey Willis 
(Natubk, Aug. 27, p. 310) we have just received a copy 
of an appreciation by Mr. F. Chapman, paleontologist 
to the Commonwealth of Australia, who was a lifelong 
friend of Prof. Gregory, published in the Melbourne 
Age for July 16. Much of Mr. Chapman’s testimony 
is naturally concerned with Prof. Gregory’s activities 
during the short period (1900-4) when he was professor 
of geology and mineralogy in the University of Mel¬ 
bourne. Victoria offered many fascinating geological 
problems ready to hand, and Prof. Gregory took ad¬ 
vantage of these for a thorough training of his students 
in field work. One of his expeditions with a party of 
students to Central Australia resulted in his writing 
one of the finest geological essays, “ The Dead Heart 
of Australia”. 

Prehistoric Persia 

Should subsequent investigation confirm the tenta¬ 
tive attribution of a date contemporary with Susa I. 
to the Stratum I, in the mound now under excava¬ 
tion by the American Institute of Persian Art and 
Archffiology a.. Damghan in northern Persia, the dis¬ 
covery fully justifies the claim for interest and im¬ 
portance made by Dr. Arthur Upham Pope in his 
letter to the Times of Sept. 12. He states that Dr. 
Erich Schmidt, field director of the expedition, has 
found in that stratum beautiful hand-made pottery 
and copper implements upon which he bases his sug¬ 
gested dating. He regards the lowest levels of the 
mound upon which the expedition is now engaged 
as coming very close to the fotirth millennium b.c. 
Further evidence of this extension of the early painted 
pottery oulture will be awaited eagerly. The im¬ 
portant structure revealed in Stratum III., dating 
from about 2000 b.c., is of exceptional interest, not 
only on account of the singularly rich treasure of 
objects of high artistic merit in gold, silver, copper, 
and semi-precious stone, but also for the remarkable 
burial of a dancing girl which was found in one comer 
of the building. The body was laid out in dancing 
pose, with silver rings on the fingers, copper rings in 
the ears, long coiled armlets, a necklace of effigies of 
turtles in lapis and silver and a little copper lion, 
silver tubes, lapis beads, and other objects and orna¬ 
ments in metal and stone. The mere catalogue of 
the finds calls up an intriguing picture of the mag. 
nifioenoe of this early eastern court, of which, how- 
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ever, the significance will be much enhanced when 
something more is known of its cultural and artistic 
affinities. 

Mohenjo-Daro Ideographs 

A bold and entirely speculative attempt to arrive 
at the meaning of the pictographic designs on the 
seals found at Mohenjo-Daro, in the valley of the 
Indus, is mado by Sir Flinders Petrie in the course of 
a notice of the recently published account of the ex¬ 
cavations on this site by Sir John Marshall, which 
appears in Ancient Egypt , 1932, pt. 2. Sir Flinders 
Petrie justifies his method of attacking the problem 
by taking the ideographic signs in their primary sense 
of 4 pictures ’ expressive of ideas, on the grounds, 
first, that being engraved on stone they escaped trans¬ 
formation and retained their original detail, thus 
being comparable with the ideographic method of 
Egypt ; and secondly, that the study of official titles 
and the method of writing them in Egypt has supplied 
parallels to what may bo discerned in India. Thus 
the recurrence of a number of strokes suggests that 
parallel to an Egyptian ‘ Home of Four \ ‘ Five Men \ 
and the like, we have a * Hall of Four \ 4 Hall of Six \ 
etc., pointing to a system of naming officials by the 
number holding office, like the Duumviri, Decemviri, 
etc., of ancient Italy. There is evidence for this 
method in Cappadocia. Another set of signs consists 
of wheels with six or four spokes, that is, chariots 
and wagons, signifying transport. 4 Timber \ 4 water 
supply ’, ‘an army \ ‘game or ‘hunting ’ are mean- 
ings suggested for other symbols, which, in combina¬ 
tion with other signs suggesting authority, are inter¬ 
preted as the designation of officials connected with 
departments of State ; thus, 4 Officials of the Registry 
of Chariots ’. Nearly one-half of a hundred symbols 
are interpreted tentatively on the presumption that 
they are certainly ideographic signs such as lie at 
the base of Egyptian, Sumerian, and Chinese writing, 
but at so early a stage that the forms can mostly be 
recognisod. 

The ‘ Historical Society of Science f , 1841 

In Isis for July 1932, Mr. H. W. Dickinson gives an 
account of the Historical Society of Science founded 
in London in 1840 by J. O. Halliwell and Thomas 
Wright. Halliwell, who was born in Chelsea on June 
21, 1820, and died near Brighton on Jan. 3, 1889, was 
a most remarkable man, and even as a boy had a 
passion for collecting MSS. He matriculated from 
Trinity College, Cambridge, in 1837, and before he was 
twenty years old had written a life of Samuel Morland 
and edited Sir John Mondeville’s “ Travels In 
1839 he was elected F.S.A. and F.R.S. The pro¬ 
spectus of the short-lived society for the study of the 
history of science said that its object was 44 to render 
materials for the history of the Sciences accessible to 
the general reader, by the publication of manuscripts, 
or the reprinting of very rare works connected with 
their origin and progress in this country and abroad 
The Duke of Sussex became the president of the 
Society, and on the council were de Morgan, Palgrave, 
Baden Powell, Gardner Wilkinson, Prof. Robert 
Willis, and others. But though its start was an 
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auspicious one, the Society had but a short life and 
came to an end within a year. Halliwell—or Halliwell- 
Phillipjw as he was called in later life—was a great 
writer on Shakespeare. He arranged and described 
the Stratford-on-Avon archives and initiated the 
movement for the purchase of the site of New Place, 
Shakespeare's residence there. 

Whales Stranded in Scotland 

Scotland is favoured by the number of whales and 
whale euroasoH which are deposited upon its shores, 
and although this accident of position involves the 
expenditure of dealing with unsavoury nuisances, it 
has its scientific value. Accordingly a memorandum 
httH been addressed to Scottish medical officers of 
health, sanitary officers, and the like, by the British 
Museum (Natural History), requesting the co-opera¬ 
tion of those local officers in recording the stranding 
of whales, porpoises, and dolphins. Whenever a whale 
is stranded upon the British coast, a telegram, followed 
in dueiourseby a detailed roport, is sent to theMusaum 
by the receiver of wreck or coastguard, and the 
MtiHoum telegraphs to the sender to let him know 
whether the whole or any part of tho whale is wanted, 
either for purposes of identification or for preservation. 
In this way much valuable information lias been 
gathered in recent years regarding the cetaceans 
frequenting British waters and their seasonal move¬ 
ments ; and the present memorandum aims at extending 
the scheme of notification. It states that as a rule a few 
days' delay does not affect the condition of a stranded 
whale, that a small whale killed by stranding can lie 
on a beach for os much as three weeks without giving 
rise to any serious nuisance and without entailing the 
slightest risk of infection, and that carcases moored 
in the water will keep quite well for as long as seven 
weoks. It is also pointed out that in this matter the 
British Museum is working in co-operation with the 
Royal Scottish Museum, Edinburgh, and that an 
eventual sharing of the specimens between the two 
museums has been arranged. 

Protection of the Grey Seal 

The Fishery Board for Scotland has issued a notice 
directing tho attention of fishormen and others to the 
provisions of the Urey Seals Protection Act of 1932. 
By that enactment a close time exists, between Sept. 1 
and Dec. 1 inclusive, for the taking of grey seals 
(Halichatrus ^nr/rus). Any person taking, killing, or 
wounding any grey seal within the above-mentioned 
close season is liable on summary conviction to a 
penalty not exceeding £5, and any owner, master, 
charterer, or hirer of a boat, using or permitting his 
boat to bo used for the purpose of taking, killing, or 
wounding grey seals during the close season, is liable 
on conviction to a penalty not exceeding £10. 

Animal Groups in Philadelphia Museum 

Regarding our comment about the incongruous 
grouping of small mammals in certain cases in the 
Museum of the Academy of Natural Sciences of Phila¬ 
delphia (July 16, 1932, p. 90), Mr. Leigh Mitchell 
Hodges, public relations director of the Academy, 
writes to say that the sole purpose of the cases in 
question was to bring together the outstanding ex- 
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amples of the small mammals common to Pennsylvania 
and New Jersey. No effort was made to exhibit them 
in their natural surroundings, the grouping being 
simply a convenient aggregation primarily for the edu¬ 
cation of school children. Nevertheless, the introduc¬ 
tion of a certain amount of ‘ environment * might sug¬ 
gest to children the definite association in Nature of 
species not usually found together, and this possibility 
is what we had in mind. In the Museum as a whole, 
as is well known, great progress has been made in the 
development of habitat groups, the large cases illus¬ 
trating lions, Kodiak brown bears, Stone’s sheep, and 
Rooky Mountain goats being particularly fine ex¬ 
amples of such exhibits. During the present year, 
groups of musk-oxen and whistling swans have been 
constructed, and the programme for the future in¬ 
cludes cases of the giant sable antelope, African 
animals at a water-hole, and the giant panda of Tibet. 

Hancock Museum, Newcastle-upon-Tyne 

The Council of the Natural History Society of 
Northumberland, Durham, and Newcastle-upon-Tyne 
has decided to issue an occasional museum bulletin, 
with the view of keeping members and associates in 
closer touch with the activities of the Society and the 
Museum. The first number of the Bulletin contains 
short paragraphs directing attention to the summer 
field meetings of the Society, the Museum wild-flower 
exhibit, and the new arrangement of the Abel Chap¬ 
man collection of big game trophies and birds of prey. 
A curious addition to the collections is a hybrid 
between an English pheasant cock and a white 
Wyandotte hen, much larger and heavier than an 
ordinary pheasant, but very pheasant-like in carriage 
and shape and in the plumage of head, neck, back, and 
sides. Legs and feet follow the domestic fowl pattern, 
and the right leg bears a short spur. The bird tasted 
more of fowl than of pheasant. It is matter for regret 
that the increase of goldfinches in parte of North¬ 
umberland and Durham has attracted the professional 
bird-oatcher, so that the beautiful birds are again 
threatened with extinction. A strong appeal is made 
for an increase in membership, so that the good work 
of this century-old Society may be continued unabated. 

B.D.H. Book of Analytical Reagents 

A second, revised, and enlarged edition of " The 
B.D.H. Book of A.R. Standards ” has been issued 
(price 2s. 6d. net; postage 0d. extra) by the British 
Drug Houses, Ltd., Graham St., City Road, London, 
N.l. Fifty new substances have been added to the 
158 chemicals in the first edition, and the limit¬ 
ing values of the various tests have been stated at 
tlio head of each section in the form of a table 
which represents the maximum permissible limits for 
tho various impurities. We may remind readers 
of Nature that the letters A.R. (replacing the un¬ 
satisfactory description “ Chemically Pure ”, or C.P., 
an unattainable ideal) denote analytical reagents of 
controlled and specified purity, and users of such re¬ 
agents will thus be able, by means of this monograph, 
to judge what impurities may possibly be present and 
in what amounts. It is clear that, with improve¬ 
ment in analytical chemistry, some of the specific)*. 
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tions may be given still further precision in future 
editions. The entry under copper oxide, for example, 
on p. 02, which returns nitrate, carbonate, and organic 
matter as “ nil ” on the basis of a rather crude test, 
is obviously capable of revision, and other cases will 
no doubt suggest themselves to the reader. For 
routine work, as distinguished from research, these 
specifications will bo of considerable value, and the 
book will be found useful in all analytical laboratories. 

Refractories 

We have received from Messrs. John G. Stein and 
Co., Ltd., of Bonnybridge, Scotland, an interesting 
catalogue of refractory materials, dealing with various 
grades of firebricks, silica bricks, cements, retorts, etc. 
ThiB firm has an output of one million refractory 
bricks weekly. All the clays required are obtained 
from the firm’s own mines, and throughout the pro¬ 
cess of manufacture every factor is scientifically con¬ 
trolled, thus ensuring uniformity of products. The 
catalogue, which is well produced and illustrated in 
colour, gives a number of useful tables and formulae, 
together with lists of the principal uses of the products. 
It contains some phase rule diagrams, for example, 
of the forms of silica and of the system Si0 8 - Al t 0 3 , 
and a glossary of terms relating to silica and fire¬ 
clay refractories. Special shapes will be made when 
required, the manufacturers being willing to co¬ 
operate in producing a satisfactory result in such 
cases. This catalogue is of a type which deserves 
every commendation, since it indicates a close co¬ 
operation of scientific and technical knowledge and 
a realisation of the importance of research in main¬ 
taining the quality of the products and in making 
progress in new directions, which are most encouraging. 

Non-Ferrous Metals Research 

The twelfth Annual Report of the British Non- 
Ferrous Metals Research Association shows that 
in spite of the industrial depression, progress has 
been well maintained. With a Government grant of 
£8000, the total income has been brought up to more 
than £26,000, proving that the industry has found the 
work of the Association of increasing value. In June 
1931 the new headquarters in Eusfcon Street, London, 
N.W.l, were opened, and visitors have been able to 
see how well the limited space available has been 
utilised for experimental work, and for the equally 
important work of collecting information and making 
it accessible to members. A study of the methods of 
the Association in this field would provide lessons for 
other research organisations, especially for such as 
have to make their results intelligible and serviceable 
to manufacturers, many of whom may have no ade¬ 
quate scientific staff to interpret the conclusions of the 
research workers. The subjects under investigation 
include many whioh are of interest to workers in pure 
science as well as to industrialists, and the results of 
these are usually communicated to a scientific society 
after they have been circulated to members. Whilst 
several of the investigations are now carried on at 
headquarters with the help of the equipment reoently 
installed there, much research of importance is also in 
progress for the Association at the National Physioal 
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Laboratory, the Research Department at Woolwich, 
the University of Birmingham, and elsewhere. 

Organisation of Living Things 

In a short article in Scientia (Aug. 1932, p. 84) 
Dr. J. Needham discusses the problem of organisation 
and its place in the biological thought of the present 
day. Organisation is a property of all matter, and 
the organisation of living things is at one with 
material organisation, even if on a grade of its own. 
It is not something which controls or directs the 
materia) system, but is bound up with, and inseparable 
from, the organised matter itself. From this point of 
view organisation in the biological sense is something 
integral with the rest of scientific data, which science 
can take into account; and it will probably make 
necessary a widening and stretching of the classical con¬ 
cepts of physics and chemistry rather than an abandon¬ 
ment of them, so that a new mechanism will be evolved 
to include the modes of action and the organising 
relations found in living systems. Herein lies the 
central problem of biology, and biology will make pro¬ 
gress only when, as has happened in physics and 
chemistiy, attention is given to the theoretical prin¬ 
ciples which underlie and would co-ordinate the 
multifarious studies and researches of the field and 
the laboratory. 

International Co-operation among Agricultural Brain¬ 
workers 

Under the above title the Czechoslovak Academy 
of Agriculture has recently published in book form— 
in French, German, English, and Czech—the proceed¬ 
ings of a meeting of its corps of foreign members held 
at Prague on June 3, 1931, a matter which has already 
been referred to in this journal (128, 697 ; 1931). On 
this occasion detailed proposals were put forward by 
Dr. Reich, the secretary-general of the Academy, for 
furthering the international co-ordination of scientific 
and intellectual effort as applied to the agricultural 
domain. Among these was the original suggestion 
that an international * Nobel prize * of the annual 
value of 1,000,000 Czechoslovakian crowns (approxi¬ 
mately £8333) should be founded and awarded for the 
best piece of scientific work in agriculture. In this 
way it is expected that two important results will 
follow. In the first place, definite financial recognition 
can be awarded to investigations of outstanding merit. 
In the second place, an annual award of this character 
cannot fail to exercise a great moral and intellectual 
stimulus on the future development of agricultural 
science. An international committee, consisting of 
eighteen members, has been appointed to work out 
the details of the scheme and to collect the capital 
sum needed. In view of the fact that the welfare 
of industry is intimately bound up with that of agri¬ 
culture and that in the future both must Htand or 
fall together, it should not prove an impossible task 
for the hations to endow such a ‘ Nobel prize ’ for 
agricultural research. 

British Association of Commercial Seed Analysts 

The seventh Conference of the British Association 
of Commercial Seed Analysts was held on July 21 at 
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the National Institute of Agricultural Botany, Cam¬ 
bridge. The president, Mr. A. E. Birks, stated in his 
address that members are continuing to avail them¬ 
selves of the facilities afforded by the Association, and 
during the year a number of interesting experiments 
were carried out by members working together. In 
one case, testH were made on a particularly difficult 
sample of asparagus kale in an endeavour to arrive 
at an equable result. The wide divergence in results 
obtained proves that, there still remain factors govern¬ 
ing the germination of this seed which are not fully 
understood. Mr. Harding gave an address on the 
comparison of soil and laboratory tests. He con¬ 
siders that soil tests properly carried out are of real 
value in estimating the maximum percentage of 
plantletH that can be obtained under field conditions. 
In some instances, when working upon new seeds, 
results from the laboratory and the soil tests are 
identical : greater differences occur when old seed is 
being tested. Finally, soil tests are certainly help¬ 
ful when* made in conjunction with the laboratory, as 
they assist in revealing discrepancies. The following 
officers were elected for the corning year : President, 
Mr. E. B. Wallace ; Vice-President, Mr. A. E. Birks ; 
lion. Secretary and Trettxurer , Mr. F. H. G. Neale, 
“ Emmandee ”, Hawthorn Gardens, Reading. 

Annual Report of the Ministry of Health 

The thirteenth Annual Report of the Ministry of 
-Health, 1931-1032 (H.M. Stationery Office. 6$. net), 
recently issued, is in the main a record of tho more 
important business transacted by the Ministry during 
the year, ami does not cover matters of routine or 
detail, tho Annual Report of the Chief Medical Officer 
of the Ministry Iwing published separately as in pre¬ 
vious years. Allusion is made to the British Post¬ 
graduate Hospital and Medical School, now in pro¬ 
cess of formation, for which a grant of £250,000 had 
been previously contemplated, but for which Parlia¬ 
ment will now be invited to contribute a maximum 
grant of £100,000 in view of the exigencies of the time. 
The National Radium Trust has made further pur¬ 
chases of radium, and now owns a little more than 
17 gm. Local authorities have been active during 
the year in the sewering of their areas, and loans 
sanctioned during the year amounted to nearly 
71 million pounds. Other subjects dealt with in 
the Report, fall under the main heads of public 
health, housing and town planning, local government 
and finance, poor law, and national health insurance. 

Library of Educational Films 

The Empire Marketing Board has published a new 
edition of its film library catalogue, and copies are 
obtainable free on request from the Board, 2 Queen 
Anne’s Gate Buildings, London, S.W.l. A great 
variety of films illustrating different aspects of scenery, 
natural history, and economic activity is now avail¬ 
able. These cover most parts of the Empire. An 
important addition to the list is a series of class-room 
films, which are intended for the use of teachers rather 
than for general circulation. There are about forty of 
these films, some of which are travel surveys, while 
others deal with such subjects as canals, irrigation, 
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cotton, wool, water power, or social life. AH the films 
are available free for approved displays at which there 
is no charge for admission. Carriage must be paid by 
the borrower. 

Cancer Mortality in the United States 

Deaths from cancer have increased alarmingly 
throughout the United States of America in the past 
year and a half, in the face of extremely favourable 
general health conditions. Science Service, of Wash¬ 
ington, D.C., notes, under date Aug. 9, that figures 
compiled by the Metropolitan Life Insurance Company 
upon its industrial policy holders show a rise of 7*4 
per cent in 1931, and for the first half of 1932, a 
further rise of 9-5 per cent over the rate for the like 
part of last year : the average rise in the period 1919- 
1930 was 1*5 per cent a year. Although official 
mortality statistics are not yet available for any large 
part of the country, the provisional reports are said 
to substantiate the Metropolitan figures. 

Announcements 

Mh . W ilfked Trotter has been appointee! a 
member of tho Advisory Committee on the Adminis¬ 
tration of the Cruelty to Animals Act, 1876, in sue* 
cession to Sir Arthur Keith, who has resigned. 

T)r. James Law Brownlie has been appointed 
by the Secretary of Stato for Scotland chief medical 
officer of the Department of Health for Scotland in 
succession to the late Dr. John Parlane Kinloch. 

The annual exhibition of the Professional Photo¬ 
graphers' Association was opened at the Princes Gal¬ 
leries, Piccadilly, London, W., on Sept. 6, and will 
remain open until Sept. 29. The exhibits comprise 
industrial photography as well as portrait work. 

Dr. Harold Moore, who has for many years been 
director of metallurgical research at the Research De-. 
partment, Woolwich, has been appointed, as from 
Oct. 1, director of the British Non-Ferrous Metals Re¬ 
search Association, to succeed Dr. R. S. Hutton, who 
has been elected to the new Goldsmiths professorship 
of metallurgy at the University of Cambridge. 

Applications are invited for the foUowing appoint¬ 
ments, on or before the dates mentioned A lecturer 
in mechanical engineering at the Swindon Technical 
College—The Director of Education, Education Office, 
Clarence Street, Swindon (Sept. 24). Inspectors for 
the purposes of the Diseases of Animals Act, 1894- 
1927, in the Ministry of Agriculture and Fisheries—The 
Secretary, Ministry of Agriculture and Fisheries, 10 
Whitehall Place, S.W.l (Sept. 26). An assistant 
lecturer in engineering and a lecturer in production 
engineering at the County Technical College, Wednes-t 
bury—The Director of Education, County Education 
Offices, Stafford (Sept. 29). A lecturer in pure 
mathematics at the Wimbledon Technical College 
—The Principal, Wimbledon Technical College, 
Gladstone Road, S.W.19. A science master (chiefly 
physics) at tho Prince of Wales’ Indian Military 
College, Dehra Dun, United Provinces, India—The 
Secretary, Military Department, India Office, London, 
S.W.l. 


NATURE 


433 


September 17, 1032] 


Letters to the Editor 

[The Editor does not hold hi?nself responsible for 
opinions expressed by his correspondents . Neither 
can lie undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

The Late Geological History of British Somaliland 

During an expedition to explore the geology of 
British Somaliland, extending to 10 months spent 
there in 1928-30, much of the country was seen, 
with the possibly important exception of the coastal 
strip east of Berbera. It is hoped to publish the 
geological and palteon to logical results in due course, 
and specialists are now working out the fossil collec¬ 
tions. The following details rioted incidentally rnay 
help to supplement Dr. Parkinson's account of the late 
climatic changes. 1 

A most instructive district is the Bihendula-Dagah 
Shabell-Daban area* (within 40 km. south-south¬ 
east of Berbera), w r here the following succession was 
found. 

1. Daban Conglomerate : Some buff shales and 
conglomerates with boulders and pebbles of Auradu 
Limestone (Lower Eocene) ; 111m. thick in the Biyo 
Gora Section. In the Rhabka Hills, 6 km. farther 
east, it includes flint bands and a silicifled band with 
a species of freshwater gastropod, ostraood marls, and 
fossil wood ; thickness at least 270 rn. The age is not 
at present known : it forms the top of the 2300 m. 
thick Daban freshwater series, which has an inter¬ 
calation of fossiliforous marine Middle Eocene beds 
near the base. During its formation, a fault cliff 
appears to have existed south of the groat east-west 
Dagah Shabell fault, whence fell enormous masses of 
Auradu limestone, including that of Agagwein, 1100 m. 
long, the Leopard Rocks, 190 m. long, and many of 
lesser size ; these are embedded in the Daban Con¬ 
glomerate. 

2. Posthumous Faulting in the Gulf of Aden trend 
then took place along the Dagah Shabell fault and 
affected the Daban Conglomerate. 



FlO. I.—Terraces at Daff&h Shabell, British Somaliland, looking south¬ 
west. Altitudes In metres. Motor truck by point marked 470 gives 
the scale. Golie Range In tar distant*. 


3, The Older Boulder Beds , largely of Auradu lime¬ 
stone, were next deposited over the area, the material 
being derived from the high ground to the south. 
Traces of them are now found up to an altitude of 
594 m. at Daghani (east of Bihendula), where one 
patch lies undisturbed across the Dagah Shabell fault. 
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Immediately south of Dagah Shabell they are better 
preserved at rather lower levels (Fig. 1, at 528 m.). 

4. Erosion : A drainage system independent of the 
underlying solid geology was then established on this 
gravel-covered area, and during what must have been 
a long-continuerf wet period almost the whole of the 



Fifl. 2.—Gorge of the Biyo dura Tug, British Somaliland, looking north 
(downutream). Walls of down fa lilted Auradu (Lowwr Eocene) 
Limestone ; In background Nubian (Cretaceous) Sandstone. 


Older Boulder Beils were eroded from the Bihendula- 
Dnghani area, and the underlying strata deeply cut 
into by several tugs, which flow almost due north, in 
a most spectacular maimer. Across the strike and 
against the dip of these beds, which is steadily about 
18 CJ south, the superimposed Daghani Tug has cut 
narrow gorges through three hard Jurassic limestones, 
244 m., 103 m., and 80 m. thick respectively, separated 
by two shales 250 m. and 113 m. thick (the outcrops 
of which are now occupied by strike valleys), through 
the Adigrat (7 Triassic) Sandstone, 200 m. thick, the 
Archfflan Igneous and Metamorphic basement (in 
which the narrow gorge is up to 00 m. deep), and, 
across the fault, through the concrete-like Daban 
Conglomerate. The Bihen Tug, at Bihendula, has out 
a very similar course. The Biyo Gora Tug has cut a 
vertical-walled gorge only some 10-20 m. wide through 
the hard and massive Auradu Limestone of the Ali 
Wein Range (Fig. 2). These gorges were not cut along 
fault lines. 

5. The Younger Gravels were next deposited in the 
valleys (Fig. 1, at 470 m.). These are mainly of 
Archcsan igneous pebbles, but contain some of Auradu 
Limestone, and are locally largely made up of re¬ 
worked Nubian Sandstone and Shabell Beds (Creta¬ 
ceous). A small tug cut in the Nubian Sandstone was 
found at Dagah Shabell completely infilled with 
Younger Gravel, and so not functioning in the present 
drainage system. During this period wore deposited 
curious nests of Archtean boulders, two of which were 
found 4 km. and 8 km. respectively south-west of 
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Dagah Bhabell. These boulders comprise an assort¬ 
ment of granitic types and are well rounded ; the 
largest measured about 5 m. x 3 m, x 2 m. t and must 
weigh some 70 tons.® The nests are not found in the 
present-day tugs but on the gently undulating gravel 
plain. The boundary of the nearest Archaean outcrop 
lies 11 km. and 7 km. respectively to the south-west. 

6. Erosion of the Younger Gravels followed to some 
extent, but much is still left. 

A thickness of 45 m. of gravel was measured resting 
on the Dftbari Conglomerate at one point, but it is 
uncertain to which phase this and the gravel cover 
over the Daban area should be referred. 

Phase (i may be that existing at the present day ; 
the intermittent erosion now taking place would 
probably he adequate to produce the observed effects, 
A measure of the amount of erosion since the deposi¬ 
tion of the Da ban Conglomerate is given by the remnant 
of the Aurodu Limestone cliff from which, if I am 
right, fell the great masses of limestone now found in 
that conglomerate on the north side of the Dagah 
Bhabell fault. The three remaining fragments are 
seen in the Auradu Hills, 11 km. south of the Dagah 
Bhabell fault, und rising perhaps 100 m. above the 
plain. 

Kvidenco from the coastal district shows that 
various changes in the level of the land had meanwhile 
been taking place. At Dubar, 12 km. south of Ber- 
bera, at an altitude of 200 m. were found fossils wliich 
proved to be of an age nor- greater than Pleistocene, 
indicating a poorly marked raised beach. A series of 
limestone knolls 3-4 km. south-west to south-east of 
Barbara lie at altitudes of between 50 m. and 85 m. 
They are fossiliferous, hut the hard limestone is much 
cut and polished by the sand-blast of the Kharif 
(south-west monsoon), and no fossils were collected. 
However, an older collection appears to have been 
made from here, and the fauna is again not older than 
Pleistocene, indicating a second raised beach. At 
Berbers is a third, well-marked, raised beach, at a level 
of 8 rn. A correlation between raised beaches and 
gravel terraces was not possible, since in no case wore 
the two found together : further search may remedy 
this. 

Along the coast between Zeila and Bulbar, and 
again somewhat inland east and south-east of Berbera, 
are sand dunes of limited extent. In the latter area 
they are often of a reddish colour and clearly derived 
in part from the Nubian Sandstone on which they 
Bometimos rest. They probably belong to the present- 
day period. 

Mv thanks are due to the Somaliland Petroleum 
Co. Ltd. for permission to publish this note. 

W. A. Macfadyen. 

Sedgwick Museum, 

Cambridge, 

Aug. 10. 


1 Nature, 139, (\:>i; mti. 

, Rnd Jt,hn Ball, "Report on the Dr«j 
B habell OllflcM (Itrilish Sonmltlaiitl)*’. Govt. Preas, Cairo, 1918 
■ Cf. Q*O0. J 72. 416 ; 1928. 


Molecular Weights of the Blood Pigments of 
Arealcola and of Lumbrlcua 

In a letter to Nature of June 8, 1929, p. 871, one 
of us directed attention to the fact that all stable 
native proteins may, with regard to molecular weight, 
be divided into two large groups : the hiemocyanins 
with molecular weights of the order of millions, and 
all other proteins with molecular weights from about 
35,000 to about 200,000. Among the proteins con¬ 
sidered in that letter were three respiratory pigments, 
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namely, the haemoglobin of the vertebrates with a 
molecular weight of about 68,000, and two different, 
haunocyanins—that from the blood of Helix, possessing, 
a molecular weight of about 5,000,000, and that from 
the blood of Limulu », of about 2,000,000. 

We have recently had the opportunity to study the 
haimocyanin from the blood of Octopus and have 
found it to be very different from the two hsemo- 
cyanins just mentioned, although of about the same 
molocular weight as the Limulus hsemocyanin. The 
sedimentation constant is higher and the shape of 
the molecule less asymmetrical. A few preliminary 
runs on chlorocruorin from the blood of Spirographie 
have further indicated that this respiratory pigment, 
like the haemocyanins, has a moleoular weight of the 
order of millions. With regard to the active group of 
the molecule, chlorocruorin is more allied to haemo¬ 
globin than to the heemocyanins, its characteristic 
clement being iron and not copper. The fact that an 
active group containing iron and of semi-hsemin type 
in here associated with a protein carrier of about the 
same mass as the hsemocyanin molecule has led us to 
consider the possibility that there might exist other 
respiratory pigments of molecular mass of the order 
of millions but with the hflBmin group of the hsemo- 
globin of the vertebrates. 

If such respiratory proteins exist, they would most 
likely occur in the blood of the lower animals. Now, 
it is well known that several worms and molluscs have 
red blood. As a rule, the respiratory pigment of 
theso animals is not in corpuscles but is in solution in 
the blood. This red protein has hitherto been con¬ 
sidered as a form of Haemoglobin. J. and H. Bar- 
croft have made a very thorough study of the absorp¬ 
tion spectrum and of the affinities for oxygen and 
carbon monoxide of the blood pigment of Arenicola A 
They arrive at the conclusion that the pigment is “of 
the same general type, but different in detail from 
that of human blood **. We quite agree with these 
authors that the spectroscopic evidence as well as 
the behaviour of trio pigment towards oxygen and 
carbon monoxide prove that its active group closely 
resembles heemin, but this does not necessarily mean 
that the mass and the chemical properties of the 
protein part of the molecule are the same as those of 
the hemoglobin of the vertebrates. The fact that it 
is not in corpuscles but dissolved in the blood like 
hsemocyanin and chlorocruorin seemed to us very 
significant, and suggested that this pigment was the 
predicted high-molecular heemoglobin-like protein. 
An ultra-centrifugal study has fully confirmed this 
supposition. 

Blood from Arenicola mdrina which had been kept 
in ice for about two days was diluted with a 1 per cent 
solution of sodium chloride and the sedimentation 
velocity of the molecules measured at 20°. It was 
found to bo beautifully homogeneous with regard to 
moleoular mass, and gave a sedimentation constant of 
60 x 10* u . This is not far from the value'ot the sedi¬ 
mentation constant of Octopus heemocyanin, namely, 
45 x 10 13 , and from that of Helix hjemocyaain, 
namely, 98 * 10* 18 , but ift of quite a different order of 
magnitude from the sedimentation constant of the 
vertebrate haemoglobin, which is 4*4 x 10* 18 . The 
molecular weight of the blood pigment of Arenicola 
is therefore of the order of millions. 

For the sake of comparison, a determination was 
also made with blood from Lumbricus collected im¬ 
mediately before beginning the run. The sedimenta¬ 
tion constant of the respiratory pigment was found to 
be 68 x 10-ia. it ig possible that the Arenicola blood 
used for the determination of the sedimentation con¬ 
stant may have decomposed slightly during the time 
between collecting and centrifuging it, and that there¬ 
fore the value of the sedimentation constant of quite 
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fresh Arvmcola blood is somewhat higher. But even 
if allowance be made for this slight uncertainty, 
we believe that there remains a real although small 
difference between the sedimentation constants of 
the blood pigments of Arenicola and LumWciw. 

The fact that not only the hflemo cyan ins but also 
other respiratory pigments in the blood of the lower 
animals have molecules of enormous mass seems to 
us very remarkable. It would be of considerable in¬ 
terest to try to find out at what stage of evolution the 
normal haemoglobin appears, and whether its exist¬ 
ence is exclusively connected with the formation of 
blood corpuscles. Perhaps haemoglobin with its com¬ 
paratively low molecular weight is strictly limited 
to the blood of the vertebrates, and the very high 
molecular weight respiratory pigments to the blood 
of the invertebrates. A study of the molecular 
weights or the sedimentation constants of the blood 
pigments throughout the animal kingdom might servo 
to throw light upon the relationships of the various 
classes of animals and upon their relative age. 

The Svedbkro. 

Inga-Brttta Eriksson. 

Laboratory of Physical Chemistry, 

University of Uppsala, 

July 30. 

1 Proc. Roy, Soc„ B, 06, 28 ; 1924. 


The Limiting Mobilities of some Monovalent Ions 
and the Dissociation Constant of 
Acetic Acid at 25° 

MacInneb, Shedlovsky, and Longsworth 1 claim to 
have obtained accurate figures for the limiting mo¬ 
bilities of certain monovalent ions, inter alia , K + , 
73-50; Na+, 6010; H+ 349 72; CP, 76-32; 
CH s COO", 40*87 ; and they refer to the discrepancies 
between these and the older figures compiled by 
Noyes and Falk.* We would point out that all these 
constants, except that for the acetate, were deter¬ 
mined by us somo time ago, 8 and were based on the 
use of the Ferguson and Vogel method 4 for extra¬ 
polation to infinite dilution and a value of 0-490 for 
the cation transport number for potassium chloride ; 
our figures are K + , 73-4; Na% 49*8 ; H 1 , 348 0 ; 
Cl*, 76*4, that for the hydrogen ion being based on 
conductivity measurements of iodic, hydrochloric, and 
benzenesulphonic acids in dilute solution in silica 
cells. 

We have recently carried out conductivity measure¬ 
ments on sodium and potassium acetates and have 
corrected the results for hydrolysis by a method which 
is of general application ; our figure for the mobility 
of the acetate ion is 37*85. New determinations of 
the conductivity of acetic acid over the concentration 
range 0*0001 - 0*0IN in silica cells of the Hartley 
and Barrett type gave the value of 1*776 x 10 _s for 
the true or thermodynamic dissociation constant of 
this acid. This is much higher than the figure 
1*753 x 10 -# obtained by Maclnncs and Shedlovsky. 5 
Full details of these results will be published in the 
near future. 

A. I. Vogel. 

Woolwich Polytechnic, London, S.E.18. 

G. H. Jeffery. 

University College, Southampton. 

Aug. 27. 


1 J. Amet. Chem. Soe. t 54, 2701; 1932. 

4 J. imr. Chem. Soc. t 54,464 ; 1012. 

• J. Chen i. So c.. 1716; 1931 ; 400; 1932. 
4 Phil. Jtfotf., 50, 971; 1926. 

1 J. Amer. Chem. 5oe., 54, 1429; 1932. 
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Structure of Polished Solids 

In consequence of the recent communication of 
R. C. French 1 on the structure of polished surfaces 
—investigated by high-speed electrons—and the fact 
that at the same time W. Boas and E. Schmid, 1 
using Laue reflection diagrams, come to rather 
different conclusions, it seems desirable to mention 
some of the results, obtained on different experimental 
lines and published in Holland about a year ago. 9 
These latter results suggest that polishing should be 
considered primarily as a very fine process of abrasion 
of the suitably prepared surface, accompanied by a 
levelling of surface lamellae (or mioellaj), the first step 
in this direction already being made when grinding 
the specimen (plastic deformation in the surface 
layers). 

Delicate polishing leads, inter alia , to a dragging 
of minute particles along from the surfaoo, tho size of 
the detached aggregates of atoms ranging mainly in the 
case of most common hard metals at room tempera¬ 
ture from about three to about thirty atoms. 4 Now 
it is well known that, in the region of dimensions of 
this size, the properties of aggregates show an ex¬ 
ceedingly large variation with particle size. One must 
therefore consider the process which yields such 
aggregates—in spite of their very small dimensions— 
as still being essentially different from a ‘ molecular * 
process. 

The amicrons 6 concerned may be made discernible 
ultramicrosoopically by means of suitable physical 
development (Dogu^iro* Houlloviguo, 8tom, etc.). A 
part of the originally detached particles, however, fills 
up existing pita in the surface and recombines with it 
(by a process of adhesion, os well established in previous 
work of the late Sir G. Boil by). Tho mechanism of 
polishing always occasions the formation of a surface 
film (‘skin ’) which largely differs in properties from 
the underlying material (‘ core ’). 

The polishing of glass meets with a complication 
as a consequence of the presence of a eutectic rich in 
alkali embedded in a framework rich in silica. Tho 
soft alkali is the more easily removed part; 8 more¬ 
over, that part of the detached particles which is 
richest in silica—being chemically inactive and fitting 
easily into the surface pits—adheres best to the surface. 
In this way a more resistant form of surface-film may 
be produced. 

According to H. Zocher and K. Coper, 7 even such 
delicate working as the one-directional rubbing of a 
very hard body, such as quartz, with, for example, a 
piece of cotton wool, gives rise to a surface anisotropy, 
as a consequence of deformation, ranging to depths 
below the surface which aro large in comparison with 
molecular dimensions. Heating may occasion a dis¬ 
appearance of the surface anisotropy, depending on 
the time of heating and the maximum temperature 
applied, in a way which agrees with general rules as 
already given some time ago by W. Roinders and 
L. Hamburger, 8 who investigated the microscopical, 
ultramicroscopical, and electrical behaviour (resistance) 
of thin metal and salt films under varying conditions 
of film thickness, film backing, mode of prepara¬ 
tion, temperature, effect of catalysts and ohemical 
agents. 9 

The carefully polished surface films of crystalline 
materials—prepared and kept at a temperature far 
below the melting point — consist of lamella; of 
levelled crystallites of non-microscopic dimensions 
which show a frequency distribution of particle size. 
These films ordinarily pass into the core material via 
a transition layer of relatively great thickness, along 
which the structure and texture show a continuous 
change. 10 The nature of polished surfaces is, more- 
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over, complicated as a consequence of its general 
physical metaatability; 11 further, through the ad¬ 
sorption of foreign substances, the occasional occur¬ 
rence of embedded abrasives (rouge, etc.), and tho 
presence of more or less disturbed boundaries of con¬ 
tact between the minute particles. Tho importance 
of the latter factor is, of course, more pronounced than 
in the case of relatively coarse-grained materials, 
whore the intergranular surface of contact is only a 
relatively small one. 18 

L. Hamburger. 

Leuven ho he sir. 108, 

Hehevoningen {Holland), 

July 21. 

1 ft ATcUK, 129, 100 ; 1082. 

■ AttltmvM., 20, 41«: 1032. 

* J.. IJjuiifourjC'r, Dr Ingenirur, 40, YV, 01-08 ; 1031. 

* 1, Hamhiirjzrr. Paj« i r read before the Colloid Section of the 
Netherl. Cliein, Vrr. at the mt-Hlntf of Mny 28, 1032 ; In print. 

4 See It. Zsigmondy, “ Zur Erkenntnis der Kollolde ", p. 87 ; 1005. 

* L. Uimilmnier, Pmr. Kon. Ak. e. Wet. Amsterdam, 21, 1060 ; 1918. 
T Haitfh, Report Hrit. Hni. lu«tr. lies, Am. 1921; J. W. French, 
Nati’HK. 110, 07 ; 1922. 

» Z. Chem., 132. 2I), r > ; 1928. 

* j‘ror. Kon. Ak. v. net. A muter dam, Iftlfl, 1917. 

* See also fter, d, Trtiv. rhirn. tint 1‘aun-Kax (4), 12, 251,441, 475; 11)31. 

>■ In enwe otmore mivere forms of enld-workititf, complicnMoim occur. 

See W. ti. Bur^rH, Z. Vhf/x., 68, 11 ; 1920. 

" HurlilR, 1903; K. Cohen, 1910. 

11 See L. Handmrger, Aim. d . Vhyx. (5), 10, 789, 005; 1031 : 11, 
40; 1931. 


Mechanism of the Action of X-Rays on 
Living Tissues 

Chemically, nothing definite has been known on 
the action of X-rays. This lack of knowledge has led 
to their use where tho benefits of X-irradiation are 
problematic. X-ray dosages, too, must be set empiric¬ 
ally owing to inability to measure in any way their 
immediate effect on the cells. Even after waiting a 
week or ten days, only the gross effects can be deter¬ 
mined. 

From certain theoretical physical considerations 
baaed upon cellular oxidations and reductions of the 
redox type, it occurred to me that, when tissue was 
irradiated with X- or Y-rays, a definite amount of 
hydrogen should be evolved. This hydrogen should 
be rapidly diffused through the tissue walls, and thus 
could be measured. 

A detailed explanation of the hypothetical assump¬ 
tions made previous to this experiment will follow as 
soon as certain quantitative data are available. Such 
data, 1 hope, will give a criterion for determining the 
advisability of using X-rays, as well as dofinite in¬ 
formation on which to base the dosage. 

In this experiment a micro-respiromoter was con¬ 
structed, having by far the greater volume of air space 
concentrated in the middle of a tube. On either side 
of this air space stop-cocks were placed so that the 
whole could be dismounted for analysis. The re- 
apirometer was used to make sure that the tissues 
employed wore alive, and air was used throughout. 
In the first caso, a small piece (about 0-2,5 c.c.) of 
normal human rectus abdominua muscle was plaoed 
in Ringer’s solution, and irradiated in the respiro¬ 
meter for 45 minutes with X-rays. A tungsten target 
ami a dosage of 90,000 r. units (20 ma. 75 kv.) were 
used. The gases in the respirometor were then 
analysed and found to contain 1-6 per cent hydrogen, 
by volume. In the second and third cases, primary 
oaroinoxna of the breast were used, and 1-03 and 1*27 
per cent hydrogen were evolved respectively. In the 
fourth case, primary carcinoma of the rectum showed 
0-83 per cent hydrogen. The experimental error in 
the determination of hydrogen was less than 0-05 
per oont by volume. As the volume of gas con¬ 
tained in the micro-respirometor was approximately 
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150 c.c., 1 per cent hydrogen would be equivalent 
to 1*5 c.c. 

The amount of tissue used in each case was of the 
same order of size, but was not weighed or measured, 
as the important preliminary consideration was to 
establish the fact that both normal and pathological 
tissues actually gave off hydrogen during X-irradia¬ 
tion. Y-ftays were not used, but should have a 
similar effect. Controls were then run as follows : 
(1) the empty respirometer was irradiated to deter¬ 
mine whether any hydrogen was given off from the 
glass ; (2) Ringer’s solution was irradiated ; (3) and 
(4) normal and pathological tissue were allowed to 
respire freely. The gases in each case were then 
analysed. AH the controls were found to be negative 
for hydrogen. Of course sodium hydroxide was used 
to absorb the carbon dioxide produced. This was 
irradiated in (2) above. 

The tissues were all killed after about 25,000 r. 
units. A control was run on muscle tissue that had 
been killed by asphyxiation, and no hydrogen was 
evolved after a dose of 90,000 r. units had been used. 
This, of course, is significant, inasmuch as the hydro¬ 
gen comes only from the living tissues. Later quanti¬ 
tative measurement, using normal and pathological 
tissues from the same area, should prove especially 
enlightening in view of the relative rates of meta¬ 
bolism. The effect of smaller doses of X-rays, and 
ascertaining which wave-lengths give the maxi¬ 
mum effects, should aid in determining exact X-ray 
dosages. 

The fact that hydrogen is removed from the scene 
of action in tissue metabolism, 1 believe, is largely 
responsible for the killing, or at least reducing, the 
vitality of the cells. Just how this affects them can 
probably best be shown through oxidation relation¬ 
ships. This will be discussed in a later paper. Re¬ 
gardless of the precise method of evolution of hydrogen, 
the fact remains that it does come from somewhere 
within the tissues. 

I wish to express my indebtedness to Dr. N. 
Rachevsky for his continued help throughout this 
work, to N. A. Ziegler for making the hydrogen 
analyses, and to George V. Le Roy for certain physio¬ 
logical data resulting in this experiment. (Pre¬ 
liminary Report.) 

„ V. Everett Kinsey. 

Westinghouse Research Laboratories, 

East Pittsburgh, Pa., 

Aug. 6. 


Radiographs of Insects 

Finding no record that radiographs of insects were 
ever made, last summer we took several hundred 
radiographs of some forty different species of insects. 
Tlie X-ray tube, constructed in the laboratory, was of 
lithium glass, and furnished with a very thin window 
allowing rays of sufficient softness to be used. 3500 
volts was the lowest potential with which this tube 
could be run, and with this potential the venation of 
wings was shown very distinctly. During the whole 
work, potentials ranging from this lower limit to 
15,000 volts have been used, according to the size of 
the insect. The insect was plaoed directly on the 
photographic film, which was of the type manufac¬ 
tured by the Eastman. Kodak Company for dental 
work. 

As an example of the type of radiographs obtained, 
a reproduction of one showing a Hydropeyche larva is 
given in Fig. L l The coiled structure is the Mal¬ 
pighian tubules, while the long, narrow, longitudinal 
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bonds are the silk glands. The Malpighian tubules 
are shown pure white, indicating that they contain 
chemical elements of comparatively high atomic 
weight. Excretion of ingested inorganic salts may 
be indicated, inasmuch as radiographs of different 
specimens show various degrees of opacity, from no 
delineation to complete whiteness of the image, 

The digestive system and the tracheal tubes are 
usually the most pronounced structures seen in the 



Fiq. 1audiograph of Hj/dropaycfut larva. x3. 


radiographs. The digestive tract often contains 
opaque food matter. In insects having a compli¬ 
cated digestive tract, such as the cricket, the detailed 
structure of the fore and hind gut stands out dis¬ 
tinctly. The musculature and the architecture of the 
chitinous exoskeloton are well brought out. The fat 
body often exhibits a granular structure, due pre¬ 
sumably to the storage of insoluble excretory pro¬ 
ducts containing a chemical element of comparatively 
high atomic weight. The reproductive organs aro 
not shown well, except that tho male accessory repro¬ 
ductive apparatus and, occasionally, the testes them¬ 
selves and their ducts aro visible (water strider). Tho 
venation may be brought out beautifully. As an aid 
to morphological work in the classification of insects, 
certain details may be brought out which would obvi¬ 
ate the dissection of the insect. An important uHage 
may be in physiological studies, especially of digestion 
and excretion. 

We have received invaluable assistance from Dr. 
S. I, Komhausor, of the University of Louisville, 
during this work, for which we express our gratitudo. 

Hugo Fricxk. 

Irwin Sizer. 

The Walter B. James Laboratory 
for Biophysics, 

The Biological Laboratory, 

Cold Spring Harbor, 

L.I., New York. 

1 Other reproductions of our radiographs will be found In the 
September'October number of Radiography and Clinical Photography , 
published by the Eastman Kodak Company. 


Petroleum Bacteria and the Nutrition of 
PuHop m petroM 

In a recent letter to Nature, 1 Messrs. Lipman and 
Greenberg have described a coccus or cocco-bacillus 
occurring in petroleum obtained from a Californian 
oil well 8700 ft. in depth, and have stated that it 
has the power of oxidising petroleum with the pro¬ 
duction of oarbon dioxide. This is an interesting 
addition to the list of micro-organisms which have 
been recorded as capable of decomposing paraffin 
hydrocarbons. 8 

The record is, however, of particular interest by 
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reason of its possible connexion with the nutri¬ 
tion of the petroleum fly, Prilopa petrolei (Diptera, 
Ephvdridro), In 1930, I published 3 an account of 
tho biology of this extraordinary insect, in which I 
described and illustrated the mid and hind gut of the 
larva as containing great numbers of a cocco-bacillus. 
My experiments showed that tho fly larvae, which 
had previously been supposed to feed on the paraffin 
itself, were unable to go through their development 
in the absence of extraneous animal matter such as 
the bodies of small insects ; these being frequently 
trapped in the pools of crude oil where tho lurvte live. 
The experiments did not, however, provo that the 
larvae were incapable of deriving any nourishment 
from the oil, which is constantly swallowed, and it 
was indeed suggested that tho bacteria in the proeto- 
dseum might be concerned in nutrition, either serving 
directly os food or by tho production of some available 
substance from the petroleum. This hypothesis ap¬ 
peared all the more probable in view of the great 
abundance of larvie in some of the pools contrasted 
with the apparent scarcity of trapped insects which 
could bo used as food. 

In 1931, I obtained some specimens of oil from the 
Santa Fe Oil Field of southern California, some 
samples being taken from exposed oil pools, others 
direct from the wells. Those specimens were kindly 
examined by Mr. J. H. V. Charles of the Division, of 
Biochemistry of the London School of Hygiene and 
Tropical Medicine. Large numbers of bacteria-like 
bodies were observed in all samples, although more 
abundant in those from tho exposed pools. First 
attempts to culture these organisms in pure paraffin 
hydrocarbons were unsuccessful, but it has now been 
found possible to grow them in Solmgen’s hydro¬ 
carbon-ammonium chloride medium at 32° C. The 
organism first obtained differs from that found in the 
alimentary canal of Psilopa , and from that described 
by Lipmari and Greenberg, in that the bodies are rod- 
shaped (or fusiform) rather than cocoo-bacillary in 
form. Howover, Mr. Charles now informs me that, 
after continued incubation, tho cultures Bhow numer¬ 
ous bodies cocco-bacillary in form and exactly similar 
in appearance to the organism found in the gut of 
Psilopa, although the original larger fusiform bodies 
are still present in abundance. As yet, nothing has 
been ascertained as to the metabolism of these bacteria, 
but work on the subject is being continued, and it is 
hoped that before long some knowledge as to their 
modo of life will bo forthcoming. 

It appears that such organisms are by no means 
universally present in natural oils, although, according 
to Sohngen, organisms (baoterium, mycobacterium, 
micrococcus) capable of oxidising paraffin are easily 
obtainable from soil. While in Trinidad recently, I 
obtained a number of fresh petroleum samples from 
oil wells of varying depth in the neighbourhood of 
Apex, San Fernando, but in no case were any bacteria 
or other organisms found. 

The abundance of micro-organisms in Californian 
oil fields may conceivably have some connexion with 
the ability of an insect to colonise this particular 
environment—an achievement, so for as is known, 
unparalleled elsewhero. 

W. H. Thorpe. 

Zoological Laboratory, 

Cambridge, 

Aug. 23. 

1 119. 204, Feb. a 1932. 

1 Bee Stthogen. N. L„ 1913, “ llenzln, Petroleum, Paraffine! uml 
Paraffin als Kohienstoff- und Energlequelle (Ur Mikroben ”, Centhl, 
Baht, 87, 596-608, and Tauzz, J„ and Peter, M., 1919, " Ncue Methode 
der KohlenwaMentoffanalyse mlt HUfe von Baktorfeu ”, Centbl. Bakt., 
49, 497-554. 

' Thorpe, W. H„ ” The Biology of the Petroleum Fly, Pailopa 
petroki ", Trans. Entom. Soc. Lona 78 , 331-344 ; 1930. 
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Diffraction of Electrons in Mercury Vapour 

Two years ago, while investigating the angular 
scattering of electrons in mercury vapour, I found 
well-marked diffraction effects. 1 In that investigation, 
results were obtained over an angular range of 18°* 
126°, and for velocities of the primary electron beam 
between 8 volts and 800 volts. It was later announced 
that the work was being extended to larger angles 
and to other vapours. 2 The apparatus has now been 
modified to enable results to be obtained for angles 
up to 175°. 

In Fig. 1 some typical results for mercury vapour 
art* shown. An interesting foature of the new results 



is the strong backward scattering of electrons hftving 
energies between about 50 volte and 10 volts. This 
feature has also been found to occur in the rare gases 
by Kamsauer and Kollath,* 1 and in argon by Hughes 
and MoMillen.* 

In addition to the results given in Fig. I, curves 
have been obtained for a number of intermediate 
voltages. As those curves merely show transition 
stages between the curves reproduced hem, they havo 
been omitted in this preliminary report. A full ac¬ 
count of this work will be published shortly, and in 
the meantime other vapours will be investigated. 

F. L. Arnot. 

University of St. Andrews, 

Aug. 12. 


1 L, Arnot, Proc t Roy . Soc. t A, 190 , 656 ; 1931. 

1 V. U Arnot, Proc. Rou. Soc. t A, 193, 615 ; 1031. 

1 Rumwiuer and Kollntli. Ann. d. Phyt., 18, 837 ; 1032, 
4 Hushes amt MoMUlen, Phy$ t Itor., 99 , 686 ; 1932, 
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Sir Richard Threlfall and the Automatic 
Microtome 

The appreciative notices of Sir Ricliard Threlfall 
which have appeared in Nature have made no 
reference to what was probably his first notable 
invention;—and one that revolutionised an essential 
method of biological research. As a contemporary 
of his at Cambridge, among the first who had the 
opportunity of profiting by his results, I may per¬ 
haps bo permitted to emphasise its importance. It 
hod been realised for some time that the structure 
of an animal could be studied with great advantage 
with the aid of a complete serios of sections arranged 
in order on microscopical slides. Until 1883 no satis¬ 
factory method was known of preparing and mounting 
such a series. Each section had to be separately 
placed on the slide, where the material in which it 
had been embedded was dissolved. Parts of the 
section which were not connected with others floated 
away and were lost ; and the sections already in place 
were disarranged, involving the necessity of readjust¬ 
ing many of them before the next section could be 
added. The work involved was extremely laborious, 
as I can state from personal experience, and the final 
result left much to bo desired. These w T ere, however, 
the methods with the aid of which F. M. Balfour 
established his reputation as an embryologist. 

The credit of initiating a more satisfactory process 
is due to W. H. Caldwell, who ascertained that a 
section of an object embedded in a block of solid 
paraffin cut so that two of its edges were parallel to 
one another anti t.o the edge of the knife to be used 
could be made to remain united on the razor. An 
important detail in this method was that the block 
of hard paraffin used for embedding was dipped, 
before cutting, in a paraffin of lower melting point, 
which served as the cement uniting consecutive 
sections. In 1882, ('aidwell consulted Threlfall. then 
an undergraduate at his own College (Cains), leaving 
it to him to devise a machine which would produce 
the desired result. This object was duly accom¬ 
plished ; and the microtome, constructed in Prof. 
Stuart’s workshop at Cambridge at Threlfall’s expense, 
was completed in 1883 and proved an unqualified 
success. Its history has fortunately been recorded in 
a very recent paper by Threlfall (Biological Reviews, 
Cambridge, vol. 5, p. 357 ; 1930), who stated that 
the only biological work he ever did at Cambridge 
was the preparation, with his microtome, of a com¬ 
plete serios of sections of Arnphioxus , represented (in 
part) by a ribbon of sections “ some yards long ”. 

The original instrument continued in almost daily 
use in Sedgwick’s laboratory at Cambridge for many 
years after newer patterns had been invented, giving 
results equal to those of the best of them ; and I 
think I am right in stating that it was still employed 
when I left Cambridge in 1908. Threlfall had added 
one essential improvement to Caldwell’s original idea. 
This was the introduction of a method by which the 
sections were arranged on slides coated with a dilute 
solution of rubber, by which they became attached 
to the slide, so that the paraffin could be dissolved 
without disturbing any of the loose parts. Slides 
containing sections prepared by the method of Cald¬ 
well and Threlfall can be read like the consecutive 
pages of a book, instead of, as previously, like an 
incomplete series of detached pages frequently im¬ 
perfect and out of order. Biological science has to 
acknowledge a deep debt of gratitude to Threlfall 
for designing the first automatic microtome. 

Sidney F, Harmkr, 

Melboum, Cambs, 

Sept, 7, 
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Research Items 


Tobacco among Californian Indians.—Knowledge 
of tobacco and the practice in its use among the 
Karuk Indians of the Klamath River, California, are 
recorded, for the moat part in their own words, by 
Mr. J. P. Harrington in Bull. 94 of the Bureau of 
American Ethnology. Literature on this matter 
among Californian Indians is practically non-existent, 
and this is the first section of an inquiry among 
selected tribes in diversified areas of the State. 
Drake, in recording his visit to what is now presumed 
to be Drake’s Bay, in 1579, mentions “ bagges of 
T6bah for presents ” brought by the Indians. This 
was Nicotiana bigelovii var. exaltata, the species now 
used by the Karuk. The Porno Indians use N. glauea , 
introduced from South America. Both species now 
grow wild in this region. Before the restriction of 
their activities by the whites, the Karuk wore typical 
river Indians, living on rancheros, their food being 
acorn soup, salmon, deer meat, greens, berries, nuts, 
anti vegetables. Tobacco was cultivated in a simple 
fashion. In curing, leaf and stems were separated, 
the latter being pounded to form an inferior kind of 
tobacco which was used by hunters, priests of cere¬ 
mony, and doctors os offerings to the Ikxarey, the 
‘ old-time people who turned into animals, plants, 
rocks, mountains, and the like, when the Karuk came 
to the country, and after they had started all customs. 
The superior tobacco is smoked by men. Women 
never smoko except when, as doctors, they perform 
the functions of men. Tobacco Is used only for 
smoking, being chewed only rarely, and never eaten. 
The pipe is made of wood with a soapstone lining to 
the bowl, and is sometimes inlaid with abalone. 
Smoking is practised in the evening only, after the 
meal. Tobacco-smoko blowing and tobacco tossing 
accompany all ceremonies and actions in which luck 
is sought. The thought of the Karuk is so occupied 
with tobacco, that it enters into the names of places 
and individuals. 

American Prehistoric Basketry.—An attempt to 
classify the prehistoric basketry of the south-western 
United States has been made by Gene Woltfish 
(Smithsonian Misc. Collec ., vol. 87, No. 7), notwith¬ 
standing the unevenness of the material and the 
indefinite character of the information relating to 
some of it. After examination of all the material 
available from the various sites in the Houth-westem 
area and its arrangement in accordance with the 
archaeological classification of south-western cultures, 
it is concluded, in general terms, that certain tech¬ 
nical types stand out clearly. In coiling , there are 
three types with triangular foundation elements : 
bosket-maker in two varieties—two-rod-and-bundle- 
triangular, and two-rod-and-reed-triangular; cliff- 
dwellers (identical with basket-makers in type, but 
differing in texture); and a type with three-rod- 
triangular foundation. One-rod foundation with inter¬ 
locking stitches occurs with sufficient frequency to be 
called a type. In sifter coiling there are two typos ; 
and in twill plaiting there are two types, the yucca 
ring baskets being made from the centre of the bottom 
upwards, and a second form made downwards with 
the bottom unfinished. The most important impli¬ 
cation of the classification is that there appears to 
be strong evidence of a unified San Juan area in 
which basket-maker material is concentrated, with 
more divergent types at the periphery, and one-rod 
and sifter coiling as perhaps intrusive. The outstand¬ 
ing cliff-dweller types are the close coiled basketry 
of basket-maker type and the yucca-ring baskets, the 
latter persisting in modem times at Hopi and Rio 

JTo. 3281, Vol. 130] 


Grande Pueblos, The three-rod-triangular founda¬ 
tion is independent of the basket-maker-cliff-dweller 
complex and may belong to a later horizon. It is 
identical with the modem coiled basketi v of the San 
Carlos Apaches. The close affiliation of Sikyatki witli 
modern Hopi is supported by basketry evidence. The 
appearance of a distinct Texas type of coiled basketry 
south of the Lower Rio Grande probably marks the 
limit of the prehistoric south-western area. 

Helminthes in Man in Rhodesia.—In a helmintho¬ 
logical survey of Southern Rhodesia, Dr. W. K. 
Blackie (No. 5, Memoirs, London School of Hygiene 
and Tropical Medicine, 1932) records the results of 
observations made in the Colony in 1930-31. The 
incidence of helminthic infestations was ascertained 
by examining both indigenous and immigrant natives 
and, later, the European sections of the community. 
Dr. Blackie gives details of the incidence of Schitfoaoma 
hcematobium and S. mansoni and of the distribution 
and biology of their respective mollusean inter¬ 
mediate hosts, and records the finding in man (ten 
cases) of S. mattheei , a species described in 1929 from 
sheep in South Africa, and found by the author in 
sheep and cattle and in one baboon in Southern 
Rhodesia. The definitive site of this species in man 
is the bladder, and the eggs are passed in the urine. 
Hookworm infestations are present among all sections 
of the population. The nematode Tcmidens demi- 
nutu8 was found in about one hundred nativos, and an 
examination of monkeys and baboons along the 
eastern border of the Colony revealed a high incidence 
of infection with this worm. The occurrence of 
Strongyloidas fulleborni in twenty-four cases appears 
to he the first record of the natural occurrence of this 
worm in man. The author concludes that schisto¬ 
somiasis (especially urinary) is the most important 
helminthic disease in the Colony and that next in 
importance are the hookworm infestations. 

Improved Anti-Plague Serum,—It -was noted in the 
Report for 1929 of the Haffkine Institute, Bombay, 
that experimental evidence had been obtained that 
anti-plague serum prepared by the immunisation of 
the ox and sheep is more potent curatively than that 
prepared in the horse. In the Report for 1930 it is 
stated that, an important trial of this new serum 
on human cases under carefully controlled conditions' 
has been carried out, with encouraging results. Of 43 
cases of plague treated with the serum, 15 died, while 
of 33 similar cases treated on identical lines but 
without serum, 23 died. In the first series, the recovery 
of oases with a considerable number of plague bacilli 
in the blood was noteworthy, and tho rapid improve¬ 
ment of others within a few hours of serum treatment 
was striking. 

New West IndUn Molluscs.—During an exploration 
of certain parts of Hispaniola in 1931, Dr. Alexander 
Wetmore collected a quart bag full of scrapings from 
under the edges of stones and such-like places on 
the small island of Beata. The casual collection lias 
roved to be of unusual interest, for in it Paul Bart sch 
as discovered an amazing number of new land 
molluscs. The island itself is about 4£ miles long by 
4 miles wido, and is formed of much-eroded limestone, 
densely covered in some places by scrub and cacti. 
The rubbish collected for shells was obtained along a 
Quarter of a mile bordering the trail going inland from 
tne north shore (Proc. U.S. Nat. Mus vol. 81, art. 6 ; 
1932). Out of 16 species represented in the collection, 
the author describes 13 new species, 1 new sub-species, 
and 1 new sub-genus ( Chrondropomella) . The affinities 
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of the forms described and figured are distinctly 
Haitian, but all arc so strikingly differentiated that it 
is safe to believe that Beata Island has for a long time 
been separated from the larger island. Yet it is only 
six miles off Beata Point, the southern extremity of 
Haiti, with which it is connected by a submarine bank 
at a depth of 12-18 feet below the surface. 

Mosaic Disease of the Tomato.—Much confusion 
about the terms 1 streak \ * stripe \ and ‘ mosaic ’ in 
relation to tomato diseases must have existed in the 
minds of market growers. It has boon suggested that 
Bacillus lathyri can cause stripe, and that this malady 
is accentuated by the absence of potash fertiliser in 
the soil. A short paper by Mr. G. C. Ainsworth in 
the seventeenth annual report of the Cheshunt Experi¬ 
mental and Research Station, 1931, makes clear the 
relationship of the three diseases. Mosaic is caused 
by a virus ; streak by a mixture of mosaic and another 
potato virus. Inoculations from striped plants almost 
invariably gave mosaic symptoms, and it looks as 
though the virus has considerable causal connexion 
with stripe. Progress reports on “ Physiological 
Investigations of Mosaic Disease ” are also given in 
the same publication by Messrs. W. H. Read and 
B. I). Belas. 

Northern Land.—Some discoveries regarding the 
little-known Northern Land, or Severnaya Zemlya 
(formerly Nicholas Land), are given in the Polar Record 
for July. They aro the result of the Soviet Union 
expedition that has been wintering at the observatory 
on the Serge Kamenev Islands to the west of Northern 
Lund. Extensive sledge journeys prove that Northern 
Land consists reully of three large islands and many 
small ones. Komsomolotz. the most northern, has an 
area of 3610 sq. miles and roaches to lat. 81° 16' N. 
The narrow Red Army Strait separates it from October 
Revolution Island (5510 sq. miles), which in its turn 
is divided from Bolshevik Island (3420 sq. miles) by 
Kchnkalski Strait. The expedition worked chiefly on 
the two northern islands, both of which are mainly 
lofty and dome-shaped with receding ice-sheets that 
cover about eighty per cent of the area. These sheets 
are said to be the remains of a Quaternary sheet which 
enveloped all the islands and the Taimir Peninsula. 
Round tht? edges of the present ice-sheets several 
nunutaks were noticed. Stagnant valley glaciers 
occur. Northern Land appears to be part of the same 
post-Permian foldings that are represented in the 
Taimir Peninsula. Its present outlines are due to a 
series of Quaternary faults. On the lower western 
sides there are still faults approximately in a meri¬ 
dional direction. There seeriiH to be a general elevation 
of the land in progress. The expedition is continuing 
its work. 

Recent Displacements of the Earth's Crust in Japan, 
— The ropeated levellings carried over certain districts 
in Ja]Min show' that crustal movements have been 
taking place recently, some of them in connexion with 
great earthquakes, others in regions within which no 
earthquake has occurred for many years. Prof. 0. 
Tsuboi contributes the fourth of his valuable memoirs 
on the deformation of the crust with and after the 
Tango earthquake of 1927 ( Rarthq . Res. Inst. Bull., 
vol. 10, pp. 411-431 ; 1932). In this, he considers the 
displacements of 226 triangulation points of the third 
order, in addition to 6 of the first and 41 of the second 
orders. The complete map closely resembles one 
already reproduced in Natubk (vol. 126, p. 923), 
except that it covers a much larger area. Prof. Tsuboi 
also gives a number of maps representing the displace¬ 
ments in various ways. Of these, one of the most 
interesting is that showing the principal axes of the 
strain ellipses. These have very large values of ellip- I 

No. 3281, Vol. 130] 


ticity along two zones at right angles to one another 
and coinciding with the Gomura and Yamada faults 
produced at the time of the earthquake of 1927. The 
author concludes that the Gomura fault was due to a 
contracting movement and the Yamada fault to a 
shearing movement of the earth’s crust. Another 
article communicated by the Institute (pp. 490-491) 
shows the changes of level along the south coast of the 
main island of Japan, the route surveyed in 1889-1900 
and again in 1931 being 330 miles in length from 
Okitu to Kusimoto. The principal results are a de¬ 
pression of the west coast of Suruga Bay amounting 
to 7*5 in., to the west of the bay an elevation reaching 
10*8 in. north of the Bay of Atumi, succeeded by 
depressions of 9-3 and 8*5 in. at the head of the Bay 
of Ise, w r hich lies a short distance to the south of the 
central area of the great Mino-Owari earthquake of 
1891. 

Oil and Gas in Eastern Canada.—Four years have 
elapsod since the publication of G. S. Hume’s account 
of oil and gas in the west of Canada, and there 
has just appeared, by the same author, a comple¬ 
mentary report on eastern developments (Canada, 
Department of Mines, Econ. Geol. Series No. 9, 1932). 
The staying power of these eastern fields lias been, 
and is, remarkable. One has only to refer back to 

F. G. Clapp’s composite memoir on the petroleum and 
natural gas resources of Canada, published in 1915, 
to appreciate this. Severity years ago the first well 
was drilled on Black Creek, the present site of Oil 
SpririgH Field, Lambton County, Ontario, and the 
discovery of the Potrolia Field followed soon after¬ 
wards ; to-day, in spite of numerous other ‘ finds ’ 
in this region, these two fields still maintain their 
supremacy. It is gratifying to note that Ontario 
still encourages, by successful results, exploration for 
natural gas, for which product it has a long and envi¬ 
able record. Stony Creek Field, near Moncton, New 
Brunswick, is the only oil and gas producing area east 
of Ontario, and its intensive geological study is being 
undertaken to provide new light on possioilities in 
other parts of this province and Nova Scotia. 

Relative Abundance of Oxygen and Nitrogen Isotopes. 
— 1 The discovery of rare isotopes of oxygen and nitrogen 
from band-spectra has been followed by several 
investigations of their abundance, with discordant 
results. In the second July number of the Physical 
Review a careful study of this question is reported by 

G. M. Murphy and H. C. Urey, on the basis of the 
absorption spectrum of nitric oxide obtained from a 
variety of sources. The method consisted essentially 
in a comparison of the concentrations of the two 
molecules N u 0 16 and N u 0 18 , each of which contains 
one rare isotope and on© common, And leads to a ratio 
of 360 : 1 for N 14 /N 15 . This is in good accord with 
chemical and mass-spectrograph data, but less than - 
the best results obtained from emission spectra. The 
apparently erratic contributions of isotopes to the 
light emitted from a substance still remains an un¬ 
solved problem. In the present work, no difference 
was found in the isotopic composition of the nitrogen 
and oxygen from the different sources, of varying 
geological age. 

Combustion of Hydrocarbons.—Prof. W. A. Bone’s 
Bakerian Lecture {Proc. Roy . Soc., August) was de¬ 
voted mainly to a review of experiments on combustion 
of hydrocarbons, mostly already published, which bear 
on the nature of the compound formed initially be-; 
tween the hydrocarbon and oxygen. The problem 
has been to decide if this contains a hydroxyl group, 
or is some form of peroxide. Prof. Bone inclines 
strongly to the former view, which is supported by a 
great weight of qualitative and quantitative evidence* 
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particularly in the case of the slow combustion of 
ethane, where 36 per cent of ethyl alcohol lias been 
isolated without a trace of peroxide. In cases where 
quantities of peroxide, usually small, have apparently 
been obtained amongst the products of reaction, Prof. 
Bone considers their identification not conclusive, and 
the evidence insufficient to prove that they wore 
formed initially and not as further products from 
intermediate aldehydes. Prof. Bone docs not however 
consider that ‘ peroxidation * may not occur in rather 
abnormal circumstances, saying in his summary that 
u In any case, even if eventually proved valid in 
particular cases or circumstances, ‘ peroxidation 1 can 
scarcely be regarded as being more than supplementary 
to * liydroxylation nor 1 peroxide 1 as more than a 
side-product. In other words, it might possibly afford 
an explanation of ‘ knock ’ as an abnormal feature of 
hydrocarbon-air explosions, but scarcely of the normal 
course of oxidation therein.” In another investigation, 
reported in the same issue of the Proceedings, 0. 
Campbell, W. B. Littler, and C. Whitworth have 
succeeded in making an estimate of the pressure in 
explosion waves from the failure under impulsive 
shearing, induced by the waves, of copper foils the 
strength of which had been determined statically. 

Calcium Equilibrium in Sea Water.—A drift of cal¬ 
cium away from cold polar waters and a concentration 
of calcium carbonate in the warm shoals of the tropics 
seems to be a feature of to-day. There is a probable 
undersaturation of sea water under some conditions 
and saturation to precipitation point undor others. 


Bacteria are present in the deposits, and something is 
known of the physiological changes which these or¬ 
ganisms can produce in the water. But what changes 
will produce a precipitate have never been established. 
The oceanographical aspects of this problem have long 
been the concern of Wayland Vaughan, who has 
initiated a full investigation at La Jolla under Haldane 
Gee, six papers of which are now published in the June 
ItyUetin of the Scripps Institute under the title “ Cal¬ 
cium Equilibrium in Sea Water The theoretical con¬ 
siderations are summarised, and it is shown that 
tropical, shoal sea water should be approximately in 
equilibrium with solid calcium carbonate. At La 
Jolla the water may be slightly more than saturated 
with calcium when its temperature is raised to 27° C. 
Experimentally it is shown that calcium carbonate 
can be precipitated from raw sea water by reducing 
the total carbon dioxide content at a temperature of 
28°-30° C., and ammonia tends to reduce its solubility 
for calcium. As experiments require long periods be¬ 
fore approaching a stable state, rigorous conditions 
could only be established by eliminating all possible 
biological activity in the water, and this led to Gee’s 
invention of a special apparatus, using Berkefeld 
filters, which is herein described. This proved 
successful, and calcium carbonate was precipitated 
aseptically from sea water under tropical conditions by 
reducing the total carbon dioxide contont of the water. 
The precipitate was found to consist of needles of 
aragonite, practically identical in form, size, and 
optical properties with crystals of natural argonite 
from the calcareous bottom muds of tho Bahamas, 


Astronomical Topics 


Faye’s Comet.—A telegram from the I.A.U. Bureau, 
Copenhagen, announced the detection of this comet 
at Bergedorf. B.Z. No. 33 announces that the plate 
showing it was exposed for 2 £ hours by Dr. Wachmann, 
Dr. Guyot, and Dr. A. Schwassmann. Tho position 
on Aug. 30^* 0 h 37 m 12 s U.T. was: R.A. (1932 0 ) 
Oh 27 m 1 *79 8 , N. Decl. 14° 63' 32-6", mag. 12 - 0 . The 
perihelion passage will be about Dec. 5-68. The 
ephoinerjs in tho B.A.A. Handbook may be used with 
the following corr >ctions; Sept. 9 + l m 20 s + 4', Oct. 11 
+ l m 36 8 -i-6', Nov. 12-tl m 27 8 + 4'. As the comet is 
approaching the earth until Oct. 22, when its distance 
is 0*71 units, it is likely to brighten considerably. 
This is the eleventh observed apparition of tho comet. 
It has only been missed at two returns, in 1903 and 
1917. 

Eleven comets have now been detected in 1932, but 
one of them (Carrasco) had perihelion in 1931, and 
two others (van Biesbroeck and Schmitt) were not 
observed sufficiently to receive permanent numbers. 


.The Reinmuth Planet, 1932 HA.—The following 
observations of this body, made by photography at 
the Union Observatory, Johannesburg, have come to 
hand ; they are the only observations yet available 
from the southern hemisphere : 

R.A. (1032 0). S. Decl. 

1032 May 7*76017 U.T, 12 * 6 * 22*88 8 10 ° 62' 20*2' 

7*76679 12 6 6-02 10 62 16*8 

These, when compared with northern observations, 
indicate a parallactic displacement of more than 100' ; 
this enables us to obtain a fairly exact estimate of the 
planet's distance from the earth, and hence of its 

§ eriod< This appears to be longer than the early 
©terminations, and in the neighbourhood of 1-83 
years, so thfit Eros, with its period of 1*76 years, is 
still the minor planet with tne shortest period. If 
1-83 yean is correct, there will be a recurrence of 
configurations after 11 years, being 6 revolutions of 
the planet. There would in this case be a fairly dose 
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approach to the earth at the ascending node in the 
autumn of 1941, and one at tho descending node in 
the spring of 1943. It will bo difficult, but perhaps 
not impossible, to observe it earlier, as its distance from 
the earth will be considerable. 

Forms of Spiral Nebulae.—The spiral forms of the 
great nebula* have engaged the attention of many 
mathematicians, but hitherto no completely satis¬ 
factory explanation has boon reached. A recent paper 
by Mr. B. M. Peek (Mon, Not. R.A.8., May) tries to 
explain them in terms of some simple assumptions. 
It is assumed that the nebula is rotating and con¬ 
tracting, so that the angular velocity increases, and at 
length matter begins to be shed at tho rim, when the 
acceleration balances gravity. It is further assumed 
that the shedding begins at two opposite points, which 
are the points where the outward tidal action of 
external nebula? is greatest. Once ejection has begun, 
it is shown that tho tidal action of tho ejected matter 
far exceeds external tidal action, and constrains the 
outer rim to move with the ejected matter. 

Different laws for the rate of contraction of the 
nebula are tried ; all give spiral forms for the outer 
matter, but the best approximation to observed 
nebulae is found to be that the contraction varies as 
the cube of the radius. An extremely good approxima¬ 
tion to the form of the nebula Messier 81 is worked 
out on this assumption. A point which causes Mr. 
Peek to have some doubt about his results is the 
shortness of the time-scale. He finds that the times 
required to reach about three convolutions are of the 
order of two hundred million years. A few years ago 
a time-scale of millions of millions of years was 
generally accepted ; but considerations based on the 
expanding universe have diminished this a thousand¬ 
fold. Mr. Peek gives one or two hints that may help 
to span the remainder of the gap. The spirals found 
by Mr. Peek are not equiangular ; m most of them the 
inner whorls are more circular than the outer ones. 
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Greenland Hydroids 


R. P. L. KRAMP in two recent papers * discusses 
the hydroids of Greenland. The area investi¬ 
gated in the first is extensive, comprising the entire 
west coast of Greenland from Gape Farewell to Etah 
in the narrowest part of Smith Sound, and several 
series of stations laid from the Greenland coast across 
the Davis Strait and Baffin Bay as far west as possible ; 
in several places the investigations being carried 
through to the coasts of Labrador. 

The second paper deals with the hydroid fauna of 
representative fjords belonging to two groups, the so- 
called ‘ Atlantic ’ ami 1 Arctic r types. The difference 
between those two types is that in one the entrance 
is deep enough to allow the comparatively warm 
water of Atlantic origin in the deeper parts of the 
Davis Strait to come into the fjord, in which the 
bottom water, therefore, has a fairly high temperature. 
In the ot her, a threshold at the entrance prevents (or 
prevents for most of the year) the Atlantic water from 
entering the fjord, in which the bottom water is there¬ 
fore very cold. North Strdmfjord, investigated by 
I)r. V. Nordrnann in 1911, was selected as the repre¬ 
sentative of the arctic t>pe; and in the summer of 
1912, Dr. K. Stephenson investigated Kvanofjord near 
Froderikshaah, Bredefjord, north of Julianehaab, and 
Skovfjord, six miles farther south, as representative 
of the Atlantic type. 

It is an interesting fact that oach zoogeogruphioul 
group of species of hydroids has in all essentials the 
same bathymetrical distribution in both types of 
fjord, which agrees with the ascidian fauna as found 
by Hartineyer. Stephenson found, however, that 
the crustaceans, pyenogonids, and echinoderms in 
North Strdmfjord consist entirely of arctic and arctic- 
boreal species, whereas several boreal and Atlantic 
forms occur in the southern fjords. The only ex¬ 
ception in the hydroids is that the abyssal Atlantic 
species are wanting in the North Strdmfjord ; other¬ 
wise in both, types there are arctic, arctic-boreal, 
boreal, and cosmopolitan species in almost the same 
proportions at similar depths. 

Species of all the zoogeographical groups, even 

♦ Kramp, l\ L. The Uotll.hitab Expedition 1928. Hydroids. Medd. 
om (Jrontntid. Komm, for V itirnnk. Vmh>rs#u. i Omn/ond. Jld. 79, 
Nr. 1, 1932. Hydroids rolleot-ed lit W«*t Urmilaml Fiords In 1911 and 
1912, ibid,, ild. tU, Nr. 3, 1932. (Kohenhavn ; C.A. Hvltzels Forlag.) 


boreal forms, were found at considerable depths and 
at low temperatures in North Strdmfjord, but Dr, 
Kramp is of the opinion that the late summer and 
autumn temperatures in deep water rise to fairly high 
values. Stephenson and Hortmeyer emphasise the 
constantly negative temperature of the water at all 
depths from about 60 m. downwards, but Dr. Kramp 
observes that some hydroids are able to live for a 
long time under very unfavourable conditions of tem¬ 
perature if there is a short period when conditions are 
favourable. If the temperature rose sometimes to 
one or two degrees above zero, the presence of these 
boreal species would be quite explicable. On July 
31, 1911, the bottom temperature at one of the stations 
near the entranco to the fjord at a depth of 170-200 m. 
was l°- 2 °, and later in the year, according to Dr. 
Kramp, it will probably bo higher, and this com¬ 
paratively warm water will enter the fjord and mix 
with the other water layers, causing a rise in tempora- 
ture for a time. As he suggests, the positive tem¬ 
peratures sometimes noted from these depths in Dr. 
Nordmann’s journal, and considered erroneous, may 
not be altogether wrong, and there is no doubt that 
the violent currents cause a fair amount of mixing 
of the water layers. Thus the author explains the 
presence of some boreal species of both hydroids and 
asci(liana which are able to propagate and grow at 
intermediate depths in North Stromfjord as due to 
the combined action of the influx of Atlantic water 
from the outside and of the vertical movements 
which bring down the surface water, heated during 
the summer, resulting in an increase of tempera¬ 
ture in the deeper strata at certain periods of the 
year. 

Dr. Kramp lias also recently published “ A Re¬ 
vision of the Medusae belonging to the Family 
Mitrocomidat f As medusae are of considerable 
use as indicators of sea-currents, it is important to 
be certain of the species with which we are dealing, 
and the memoir is very helpful in enabling us to dis¬ 
tinguish the members of this family, at the first glance 
so similar to one another. 

t Reprinted from Vldenskabellge Moddelulser fra Dangle Natur- 
historink Forenlng, vol. 92. Fp. 303-387. (Kobonhavn : Blanco Lunds 
Bofftrykkerl A.S., 1932.) 


Megalithic Monuments of Brittany 


I T was to bo expected that megalithic monuments, 
and in particular circles, stone or other, w T ould 
occupy much of the attention of the International 
Congress of Prehistoric and Protohistoric Sciences, 
recently bold in London, especially as arrangements 
had been made to give many of the overseas members 
their first opportunity to view the site of the wooden 
circles at Woodhenge and ‘The Sanctuary 1 . In fact, 
two whole sessions of Section III.a of the Congress 
were devoted to the subject. Among the communica¬ 
tions then presented, special interest is attached to 
that of the veteran field archaeologist, M. Z. Le Rouzic, 
whose prolonged and practical acquaintance with the 
problem of the megalith in Brittany gives him un¬ 
questioned authority on the subject chosen for his 
communication : “ Morphologic et chronologie dea 

monuments s^pulchraux de Morbihan ”, 

M. Le Rouzic classifies the megalithic monuments 
into ten groups as follows : 

(1) Dolmens with rather irregular chambers and 
corbelling and an entrance passage roofed with small 
blocks; the whole is buried in a tumulus with a 
limiting circle of upright stones. Associated are 
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polished axes, Borne small and votive, fine flint arrow¬ 
heads with barbs and stem, flint scrapers, borers, eto. 
The pottery is both fine and coarse ; with these are 
pot spindle whorls and stone beads. An example is 
Parc Guren (Crac’h). 

(2) Dolmens with long entrance passage and side 
chambers, built of large blocks. Also * allies converted * 
with port-holed supports. Corbelling is usually above 
large block-uprights. The monument is embedded in 
a cairn and often surmounted by a menhir. Uprights 
are often engraved. Associated are bell-beakers, 
1 bowls-with-support \ beads of callais, etc., orna¬ 
ments of hammered gold, as well as objects of Group L 
There are a few foreign types of fine flint work and 
copper or bronze daggers. Both burials and crema¬ 
tions are found—Kercado, Man 6 Lud. are good ex¬ 
amples ; also some 4 allied couvertea * of elbowed form 
(Le Pocher, Flougoumelen). Kerlescant 4 allie con¬ 
vene ’ formerly hod a port-hole. lie Longue is the 
finest corbelled tomb in Brittany. 

(3) Tumulus with quadrangular cist, or oists of 
blocks or dry walling with hearths inside them. 
Purely neolithic associations. The second tumulus of 
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Le Manio contains 89 cists. There is e decorated 
menhir above it. 

(4) Dolmens in a tumulus with contemporary cists. 
This is probably a combination of Nos. 1 or 2 with 
No. 3. No. 2 is probably an intrusive culture, No. 1 
an impoverished local form of No.2, andNo.3 either 
another local form based on No. 2 or an intrusive 
type of some other origin. 

* (5) Monuments containing a closed dolmenic cham¬ 
ber, often built with dry walling, (a) Yield fine jadeite, 
etc., axes, some very small and provided with sus¬ 
pension holes, ring-discs, many callais beads, but very 
little pottery ; for example, Mt. St. Michel (Oamac) 
and Ker Lud. (6) Yield no callais but have arrow¬ 
heads of translucent flint, copper or bronze daggers, 
halberds, and flat axes. The chamber is somewhat 
sunk ; originally it had wood-covered walls. None 
of these monuments are found in the sacred Oamac 
region. They are probably the work of invaders or 
strangers. Examples are Man6-cr-Loh, Man6 Roul- 
larde, Man6 Kervilor. 

(6) Tumulus enclosing a closed dolmenic chamber 
and atone cists (compare No. 4, but in this case a 
hybrid of 3 and 5), handled pots. The dating is early 
bronze age ; examples are St. Germain, Erdeven. 

(7) Tumulus with rectangular dry-walled cists. 
Associated are lances and blades of bronze. Those 
are probably the poor successors of 56 and 3 crossed. 
Mane Rumentier is an example. 

(8) Tumulus with six-slabbed cists. With these 
are bronze pins and black pottery. The dating is 
iron age ; example, Man6 Bokomoz. 

(9) Tumulus with rectangular fossa in a circular 
enclosure with four-handled pots, objects in bronze 
and iron, and beads of blue glass. No. 7 at Le Rocher 
(Plougoumelen), Hallstatt and La Tone periods. 

(10) True La Tone burials in subterranean cham¬ 
bers are found only in La T&ne III.; for example, 
Kerfraral. To the same period belong tumuli with small 
entrance passages. They are often filled with black 
earth and charcoal and contain a hearth. Examples are 


Man6 RouIIarde, Man6 Bras d© Kervilor. No. 10 in¬ 
dicates the persistence of the influence of Nos, 1 and 2. 

A second communication dealing with megalithio 
monuments in Brittany was presented by Prof. C. 
Daryll Ford© on “The Typology of Megalithic Monu¬ 
ments in Brittany Prof. Fordo pointed out that 
Brittany contains a very complete range of megalithic 
and associated tombs from corbelled anti rock-hewn 
chambers to small cists and coffers. The passage 
chamber is the basic form, and it is probably both 
relatively and absolutely most abundant in south 
Morbihan, It is usually truly megalithic. The Breton 
tombs show close parallels with the southern Iberian. 
Tho development of a multiple passage tomb in south 
Morbihan may have been the starting point for tho 
rough grouped chambers found outside that region, 
and may have been the model for some of the tombs 
in the English long barrows. 

Angled galleries and large closed chambers are 
specific Broton types, rare outside tho peninsula, and 
mostly confined to the south. The covered gallery 
(‘ alUe couvertc'), in form, distribution, and some 
characteristic grave-goods, indicates connexions with 
north-east France ; but its contemporaneity with 
other tombs is shown by tho presence of the bell- 
beaker. A number of auxiliary grave types are asso¬ 
ciated with the larger tombs : small coffers of heaped 
stone fragments, stone cists, and trench graves. These 
are sometimes found under the same tumuli as mega¬ 
liths without suggesting secondary interment. 

The material from tombs of different type does not 
show much variation. While certain objects have a 
restricted geographical range, they are not confined to 
a single type of tomb. The concentration, fine con¬ 
struction, and abundance of Iberian parallels in 
southern Morbihan indicate that this was the first 
centre of megalithic construction in Brittany. The 
culture stagnated aftor the first diffusion, while tho 
Armorican graves of tho late bronze age show a very 
complete break with the tradition of the megalith 
builders. 


British Phenology 


rPHE Phonological Report, 1931, issued as a special 
number of vol. 58 of the Quarterly Journal of the 
Royal Meteorological Society , is the forty-first report of 
this kind. It deals primarily with variations in different 
parts of the country in the dates of the first appearance 
of certain birds and insects, of the first singing of 
various species of bird, and of the date of commence¬ 
ment of flowering tinder natural conditions of various 
plants of the country-side ; it is consequently mainly 
in the form of statistical tables. Observers increased 
from 500 in 1930 to just over 600 for this issue, mainly 
os a result of broadcasting; while the south is well 
supplied with observers, there is still opportunity for 
more in the more remote areas, especially Wales, Scot¬ 
land, and Ireland. 

This particular number does not differ much in form 
from those for other recent years, although it contains 
a new feature in the form of a map showing what 
are described as average spring migrant isophenes—a 
system of lines of equal average date of arrival of twenty 
species of migratory bird based on records obtained 
during the seventeen years 1914-30. The dates are in 
the notation generally adopted in phonological work, 
that is, they are expressed as the serial number of the 
day in question, Jan. 1 being taken as 1, Feb. 1 as 32, 
and so on. Such a map of normal dates of arrival can 
be used when it is desired to know to what extent a par¬ 
ticular year is abnormal in regard to the average time 
of arrival of migrants, and also may give information 
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about the nature of bird migration to anyone capable 
of interpreting the figures ; for example, the existence 
of closed areas of relatively late arrival superimposed 
upon a general retardation from south to north (the 
latter exceeding a fortnight as between southern 
England and northern Scotland), often corresponding 
roughly with elevation of the land, suggests a secondary 
feature of the migmtional movement connected no doubt 
with the well-known backwardness of plant and insect 
development in higher and therefore colder localities, 
complicated by other factors if the lines are to be trusted. 

A weather summary based on the published records 
of the Meteorological Office is included to enable the 
student to trace the effects of the weather upon tho 
phonological records, and a table which appears for 
the first time in the present Report is Table I.n, 
showing the number of weeks with 4 decided ’ and 
‘excessive 1 divergences of the three main weather 
elements, based on unpublished weekly weather 
returns. Table VI. includes decade means of the 
thirteen plants used in the records for comparison. 
The unique series of observations of trees and shrubs 
taken at St. Michael's, Tenbury, Worcestershire, in 
Table VII., and those of plants and birds taken at 
Hevingham, Norfolk, in Table XIV., are making their 
last appearance owing to death and infirmity. 

The year 1931 was particularly interesting on 
account of the severe frosts in March and October, 
and much dull weather in tho late summer. 
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Scientific Aid 

r PH15 story of the founding at Indore, in Central 
* India, of an Institute of Plant Industry, its 
uni quo territorial associations and duties, the work 
in hand, and its bold, comprehensive policy of re¬ 
search has become widely known through the writings 
of its first director, Mr. Albert Howard. These have 
now been extended by articles in the Empire Oottmi 
Orowinu Review* vol. 9, Nos. 2 and 3, 1932, entitled 
“ The Improvement of Cotton Production”. Plans 
are explained for dealing with specific cotton prob¬ 
lems in Central India, but the articles also contain an 
important treatment of the general question of policy 
in agricultural research. During the past twelve 
months enforced economies have made responsible 
bodies all over the world scrutinise closely their dis¬ 
bursements on agricultural research. Some have in¬ 
clined to grasp an excuse for ending scientific work 
with which they never sympathised, but the more 
common and the reasonable reaction has been to ask 
whether all the work in progress is well conceived and 
likely tp benefit industry. Howard, speaking of the 
present position—a superabundance of raw cotton 
and low prices -asks if science can help the cotton 
industry under such conditions, and ho bluntly adds 
that if it cannot ** tho days of agricultural research 
are indeed numbered”. 

Against agricultural research in general is laid tho 
charge that practical problems have always been ap¬ 
proached by one) science at a time, working alone. 
This lias imposed on research stations an inelastic 
organisation which, weakly following the strict de¬ 
partmentalism roquirod for the teaching of the sciences, 
has produced rigid specialists and set them to attack 
isolated fragments, leaving major problems untouched, 
It is suggested that research must concern itself less 


in Agriculture 

with the details of existing agricultural methods and 
more with the possibility of evolving wholly new 
methods to meet the changes of situation which have 
swept over all branches of crop production. If cotton 
growing is to be substantially aided, the living plant 
must be the centre of action, and this can only be 
studied effectively in relation to the soil, the agri¬ 
cultural conditions, and the economic uses. Study 
of this kind, however, is not provided for by the 
accepted subdivisions of agricultural science. A now, 
broader outlook on agricultural problems is needed, 
with consequential changes in research organisation. 

When he deals with ” the improvements which 
really matter ”, Howard prescribes for cotton-growing 
improvement “a well-balanced combination of agro¬ 
nomy and genetics with soil science Against insects 
and fungi the cultivation of suitable varieties in an 
efficient manner is urged as the only practicable 
method, and support is derived for this view from the 
history of tho now famous sugar researches in Java. 

Some of the minor points may be considered con¬ 
tentious and open to criticism, but the fnain thesis is 
an important statement on a great and urgent prob¬ 
lem. To ask for attack on a wide front, for joint 
action by the various formal divisions of science, and 
that the structure of the industry itself should be 
added to the subjects for investigation, is to aak for 
no more than systematic planning of research, based 
upon careful reconnaissance of industry. Whether 
crop production can bettor be helped by inviting 
specialised branches of science to ohoose their own 
problems or by trying to resolve great practical prob¬ 
lems into their scientific components and applying 
tho sciences to these is the essential question tliese 
articles try to answer. F. L. E. 


Annual Exhibition of the Royal Photographic Society 


THK hov entyrseventh annual exhibition of the Royal 
* Photographic Society was opened on Sept. 9 at the 
Society’s house at 35 Russell Square, London, W.C, The 
exhibition will remain open each weekday until Oct. 8, 
The Scientific and Technical Section this year, be¬ 
sides its usual features, possesses a notable series of 
photographs of the invisible. On one hand are some 
excellent examples of fluorescence photography of 
visually undecipherable documents. Hero the invis¬ 
ible writing is shown by differential fluorascence of the 
parchment or paper surface when exposed to ultra¬ 
violet radiat ion. At tho other end of tho scale, photo¬ 
graphy by means of plates sensitive tn the intra-red 
is shown in several aspects. First are many examples 
of long-distance photography through haze. Next are 
shown photographs taken in complete darkness, among 
them being photographs of hot flat-irons taken by 
their own invisible radiation. A very interesting 
example of the application of infra-red photography 
has been made in the examination of some rare old 
books in which certain passagos were deleted some 
three hundred years ago by the censor for the Spanish 
Inquisition. The ink used for the deletions is, how¬ 
ever, transparent to infra-red radiation, though the 
original printed characters are opaque ; infra-red 
photography has thus been able to make tne original 
paragraphs easily legible. Infra-red photomicrography 
has been mentioned recently in these columns ; some 
fine examples of this work are shown in the exhibition. 
Lastly, spectrograms are shown taken with plates 
sensitised with xenocyanine; by using this sensitiser 
many new lines have been recorded in the spectra of 
the rare gases between 8500 and 11,000 A. 
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Chemical engineers will l>e interested to find on view 
a working model of an electrolytic plant for the re¬ 
covery of silver from used fixing baths. The exhibit, 
represents part of a motion picture film laboratory in 
which millions of feet of film annually are developed, 
fixed, washed, and driod. In one of these factories the 
cost of the hypo fixing baths may easily exceed £2000 
a year, and the unreduced silver bromide which is dis¬ 
solved from tho film may represent as much as £7000 
worth of metallic silver, even at its present low price. 
Previously, the silver was salvaged by throwing it 
down as a sludge of silver sulphide, which had then to 
be treated by a somewhat costly refining process. The 
silver is obtained by the new process as 98 per cent 
pure metal on stainless steel cathodes. Fortunately, 
owing to an admixture of a small amount of gelatin, 
the deposit is very brittle, so that it can be readily 
scaled off from the cathodes. The hypo itself is re¬ 
generated by tlie electrolysis, and is run book into the 
fixing tanks for further servioe ; owing to dilution and 
to the accumulation of soluble bromide, however, the 
solution would eventually become unfit for use; for 
this reason, about one-tnird of the desilvered solu¬ 
tion is run to waste, and fresh hypo is added to the 
fixing baths. The total consumption of hypo is thus 
reduced to about one-third of tne amount employed 
formerly. 

In its other sections the exhibition maintains its 
customary high standard. The Colour Section, while 
not being large, contains some very fine example* ol* 
three-colour portraits. The examples of Press photo¬ 
graphy bear ample witness to the very high sensitivity 
obtained in certain new panchromatic materials. 
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University and Educational Intelligence 

Cambridge. —Dr. Walter Langdon Brown has been 
appointed regius professor of physic in succession to 
Sir Humphry Rolleston, who retires on Sept. 30 on 
completion of his term of office. 

Mr. J. G. Girftavitfius, of Gonville and Caiua College, 
has been elected to the Benn W. Levy research 
studentship in biochemistry. 

Leeds,—A series of sessional courses for teachers 
has been arranged to be held on Saturday mornings. 
The biology course will be divided into classes on the 
biology of the tree by Prof. J, H. Priestley and on the 
fundamental biology of animals by Mi's. A. Redman 
King. Mr. J. C. Gregory will gi\ r e a course of lectures 
on elementary science, and Mr. W. P. Welpton on 
the teaching of mathematics. Although these courses 
are intended for teachers, particularly those in Senior 
Schools, other students may enter. Further informa¬ 
tion can be obtained from the Registrar. 

A course of lectures on television has been arranged 
to be given by Mr. J. J. Denton, secretary of the Tele¬ 
vision Society, in the Electrical Engineering Depart¬ 
ment of the Borough Polytechnic, Borough Road, 
London, S.E.l. The lectures will bo given on Thurs¬ 
days, commencing on Oct. 6 . Further information can 
be obtained from the Principal. 

A vacancy exists for an assistant master at the 
Prince of Wales’ Royal Indian Military College, Dobra 
Dun, United Provinces, India. The College was 
established in 1921 for the education of Indian boys 
in preparation for entry into Sandhurst and other 
military colleges and eventually for a military career 
as officers. The number of pupils at present in the 
College is 115. The normal ago of entry is 11-13 
years, and the course extends over six years. The 
assistant master appointed will be expected to teach 
science, especially physics. The starting salary varies 
from 550 to about 800 rupees a month according to 
age, and rises to 1500 rupees plus £30 a month 
(1 rupee - Is. 9rf.). These rates are, however, being 
subjected to a temporary reduction, not exceeding 
ton per cent, owing to the present state of financial 
stringency. Free quarters are provided, and the 
master appointed will receive an outfit allowance of 
£50 and free first-class passage to India. One of the 
assistant masters at the College is at present on leave 
in Great Britain and would be pleased to meet any 
intending candidates. Further information can be 
obtained from the Secretary, Military Department, 
India Oftioe, London, S.W.l. 

A “ History of the Municipal Univorsity in the 
United States *’ has been published os a bulletin (No. 
2 of 1932) of the Office of Education, Washington. 
The author, who is professor of the history of educa¬ 
tion in the Ohio State University, describes the origin 
and development of all those universities, eleven in 
number, which are directly under the control of muni¬ 
cipal authorities. Universities which are municipal 
in this complete sense appear to be peculiar to the 
United States, where they represent an attempt to do 
for the citizens of the city what the State university 
does for the citizens of the State. Their emergence is 
regarded by the author as part and parcel of a 
great movement of increasing participation of public 
authorities in the provision and control of modem 
education, and as being an extension upward of the 
public school system of the city. Many of the newer 
universities in England and Germany, although not 
directly under the control of municipalities, are, like 
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the American municipal universities, closely linked 
with them by mutual services, and owe their origin 
partly to a desire to provide educational opportunities 
for persons who would be unable to seek them else¬ 
where. In these end other institutions for advanced 
instruction and research where the work is closely 
related to local needs this historical survey will be 
read with interest. 


Calendar of Geographical Exploration 

Sept, 20 , 1519 .—First Circumnavigation of the Globe 

Fordinand Magellan sailed from San Lucar with a 
floet of five ships under instructions to sail south by 
the Of last of Brazil and thence to penetrate to the 
Moluccas. During their five months’ stay at Port 
St. Julian, lat. 49° 20' S., the Spaniards came into 
contact with Patagonian, tribes and were struck by 
their tall stature. Sailing south, Cape Virgins was 
reached and the great discovery made : the passage 
through the strait was difficult and occupied 38 days, 
one ship deserting during the exploration. The trade 
winds carried the three vessels which passed the strait 
far from the Pacific islands, and in their nearly four 
months on the open sea the men suffered from hunger, 
thirst, and disease; nineteen died. Puka Puka in 
the Pauuuitu Archipelago was sighted on Jan. 24, 
1621. Magellan was killed by natives on the island 
of Mactan on April 27, 1621. He had proved that 
the world was round, anil had opened the way for the 
circumnavigation of the globe which was completed 
by Sebastian del Cano in tho Vittorio , which reached 
San Lucar on Sept. 0, 1522, the only vessel of the five 
to return. Magellan left no record of his journey, and 
it was long before his remarkable feat of seamanship 
and endurance was recognised as one of the greatest 
events of exploration. He achieved the linking of 
western Europe with eastern Asia as a result of deliber¬ 
ate planning and first-class seamanship. By origin he 
was a Portuguese nobleman and his first voyages were 
undertaken for Portugal, but when he foil into dis¬ 
favour with King Manuel lie adopted Spanish nation¬ 
ality, and it was in the service of Charles V. of Spain 
that he made the voyage on which his fame rests. 

Sept. 20 , 1893 .—Drift of the Fram 

The From was frozen into the ice off the New 
Siberian Islands in 77° 30' N., and drifted with the 
ice, on the whole in a north-westerly direction, reach¬ 
ing 85° 55' N. in 66 ° 31' E., the highest latitude ever 
reached by a ship. Nansen had convinced himself 
that there was a polar drift, and having planned the 
From to resist crushing in such a way that, if nipped 
in the ice, the opposing masses would pass under her 
and lift her to the surface, he deliberately committed 
her to the ico and awaited the results. The originality 
of the plan was only equalled by its daring : the party 
numbered 13 in all. After the second winter on the 
ice, when the northward movement seemed to be 
checked, Nansen and Lieut. H. Johansen left the ship 
in order to explore the regions towards the pole by 
travelling on ski, with dog sledges carrying kayaks. 
They could not hope to reach the drifting Fram again, 
but trusted to reaching Spitsbergen and there finding 
a tourist steamer. The intrepid explorer met with 
the success his plan deserved. Nansen and Johansen 
reached 86 ° 5' N., the nearest to the pole that had 
ever then been attained. They travelled south with 
much difficulty, encountering many dangers, including 
attacks by wild beasts. They wintered on Jackson 
Island in a stone hut which they built and roofed with 
their silk tent. They lived like the Eskimo on bear and 
walrus meat, cooked over a blubber lamp. Travelling 
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south in 1896, they met F. G. Jackson, in whose 
relief ship they returned to Norway, arriving at Vardd 
on Aug. 13, 1896, full of anxiety as to the late of the 
Fram. On that very day the Pram broke out of the 
ice, the whole party meeting in Troms6 the following 
week. On this unique and daring journey no life was 
lost, the ship was undamaged, and a rich harvest of 
scientific data was secured. 

Sept. 22 , 1631 .—Foxe Channel 

Luke Foxe reached his highest latitude, 66° 47\ 
after following the coast of Foxe Land and passing 
through Foxe Channel. He had left England m May 
1631 in search of the north-west passage, feeling con¬ 
fident that he would return with a cargo of pepper 
from the East Inclios. He did not succeed in this, but 
he rendered great service to geography by completing 
a rough survey of Hudson Bay, and by discovering 
and penetrating far into Foxe Channel. He also drew 
a map, now famous, showing with considerable accu¬ 
racy the arctic regions as then known. 


Societies and Academies 

London 

Institute of Metals (Annual Autumn Meeting), 
Sept, 12-13. “H. J. Gough: Corrosion fatigue of 
metals (Autumn Lecture). Corrosion fatigue of 
metals is defined as the behaviour of metals subjected 
to cyclical stresses while exposed to an environment 
of an oxidising nature. Following a brief historical 
account, the nature of the general problem, the 
nomenclature employed, and the characteristics of 
laboratory tests are stated ; representative failures 
in service are described. Consideration is then given 
to the general influences of chemical composition, 
heat treatment, and cold working on the resistance 
of metals to corrosion fatigue, also of the effect of 
time, number of cycles, and corrosivity of environ¬ 
ment as factors in the process. Primary importance 
is attached to the behaviour of protective films under 
the straining actions associated with cyclical stressing 
—W. R, Barclay, G, A. V. Russell, and H. Williamson : 
Modern works plant and equipment for the hot- 
working of nickol and nickel alloys. This paper 
describes a modern plant erected in Groat Britain as 
a result of experience in the hot-working of nickel 
and its alloy h, and a close study of the conditions 
under winch similar work is carriod out on the 
Continent and in America. The main features of the 
plant are: (1) hydraulic forging press; (2) hot roll¬ 
ing null, lhe boating of sheet-bar for rolling into 
sheets is carried out in a specially designed electric 
resistance 'urnaco.- G. L. Bailey: Mould materials 
for non-ferrous strip ingot casting. Grey cast iron 
is the material most generally used for moulds for 
the cost mg of non-ferrous strip ingots. Cast-iron 
moulds are subject to two particular defects, gas 
evolution from the face of the mould when this is 
overheated during pouring (‘blowing*), and trans- 
verse cracking of the working faces. Copper is con¬ 
sidered the most satisfactory material for strip ingot 
moulds. Its high thermal conductivity prevents 
serious temperature gradients and consequent dis¬ 
tortion. E. J. Daniels : Some reactions occurring in 
hot-dipping processes. The part played by fluxes 
hasbeen investigated and a general agreement found 
with diverse processes. The contamination of the 
liquid rnetal is an inevitable factor in hot-dipping 
soldering, etc., and methods for controlling ft are 
indicated. N. P, Allen ; The effect of pressure on 
the liberation of gases from metals, with special 
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reference to silver and oxygen. The liberation .of 
oxygen from silver during solidification has been 
studied by means of cooling curves. The gas is evolved 
when the ‘ internal pressure * of the dissolved gas 
becomes greater than the hydrostatic pressure of the 
liquid metal, and by applying a sufficiently large 

E ressure to the liquid metal the formation of blow* 
oles can be prevented. The equilibrium of the 
silver-oxygen system is discussed and the existence 
of ft eutectic shown.—J. D. Grogan and T. H. Schofield: 
On the removal of gases from aluminium alloys by 
mixtures of nitrogen and volatile chlorides. Raw 
cylinder nitrogen may be employed. The quantity 
of chloride needed is small. Metal treated in this 
way possesses excellent mechanical properties.—H. 
A. Sloman : Researches on beryIlium. With the 

C regressive elimination of metallic impurities, the 
rittle nature of the early metal was not greatly 
altered. This brittlenesB was afterwards found to be 
due to a beryllium/beryllium oxide eutectic sur¬ 
rounding the metal grains. Most of the work has 
been directed towards the elimination of this oxide. 
Of all the methods attempted and described here, 
sublimation in vacuo has been the most effective.— 
R. J. M. Payne and J. L. H&ughton ; Some attempts 
at making beryllium-magnesium alloys. A descrip¬ 
tion is given of various methods which were tried for 
the production of beryllium-magnesium alloys, all of 
which were unsuccessful.—D. Stockdale : The con¬ 
stitution of the lead-tin alloys. The micrographic 
method, two thermal methods, and a modified elec¬ 
trical conductivity method have been used in the 
determination of the solubility of tin in lead, which 
is shown to be 19 *5 per ejent by weight, at the tempera¬ 
ture of the eutectic. This value is considerably higher 
than any other previously obtained.—M. Cook and 
H. J. Miller : The effect of different elements on the 
annealing and grain-growth characteristics of alpha 
brass. An examination has been made of the effect 
of additions of iron, phosphorus, manganese, and 
aluminium separately, and of aluminium with nickel, 
and aluminium with silicon, on the annealing charac¬ 
teristics of alpha brass by determining diamond 
pyramid hardness values and making grain-size 
measurements on cold-rolled alloys annealed at 
various temperatures, while the tensile properties on 
a number of alloys representative of the various series 
investigated have also been studied.—J. H. Watson : 
Liquation or * inverse segregation * in the silver- 
copper alloys. The first formed primaries, whether 
of silver or of copper, are free to move under the 
influence of gravity, when the alloy is maintained for 
sufficient time at temperatures between the liquidus 
and the solidus. The primaries which have segregated 
under the influence of gravity are repelled from their 
position by the application of severe local chilling to 
their vicinity. 

(To be continued.) 

Paris 

Academy of Sciences, Aug. 1 (vol. 195, pp. 345-404). 
—J. Costantin : High-altitude heredity acquired by the 
sugar cane. Historical account of the relations be¬ 
tween the resistance of sugar canes to disease and the 
altitude at which they are grown, and the results 
of transplanting from high to lower altitudes.—Paul 
Janet: The International Congress of Electricity of 
1932.—P. Pascal and Mile. J, Hansot: The quanti¬ 
tative study of the adsorption of metallic cations by 
cellulose. Results with lead nitrate, thallium nitrate, 
and lead chloride are given graphically.—Lucien 
Daniel: A curious graft of the chestnut and pear trees. 
An account of a pear tree on which a chestnut has been 
accidentally grafted. Each bears its proper fruit and 
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foliage, and both are fed by a single trunk.—E. 
BatuUon and Tchou Su : The comparative study of 
the initial kinetic process in the impregnated egg of 
Hyla at various stages of growth.—Vladimir Bernstein: 
Thedireotions of Julia and of Borel of integral functions 
of finite order.—A. Lafay : The prediction of the 
action of a rapidly changing wind. Application to the 
Katzmayr effect and to autorotation.—R. de Fleury, 
H. Fortier, and S. Benmakrouha : Rules of transposi¬ 
tions with homogeneous factors of safety of equilibrium 
and stability at critical deformations.—G. Rougier : 
The variations of atmospheric absorption.—J. Cayrel : 
The permeability of a vacuum anti the theorems of 
Chipart.—Armand Bogros and Fdlix Esclangon: The 
excitation of atomic jets by an electromagnetic dis¬ 
charge of high frequency. The method described 
promises to be of service in the study of the hyperfine 
structure of spectral lines.—G. Bruhat and P.Chatelain : 
The realisation of a photoelectric polarimeter.— P. 
Soleillet: The fluorescence of a jet of zinc atoms.— 
F. C. Chalklin and L. P. Chalklin : The partial absorp¬ 
tion in the i*egion of the soft X-rays.*- Mile. J. Pernet : 
The magnetic rotatory power of cerous chloride in 
aqueous solution. The thermal variation.—P. Four- 
marier : The response of a gas-filled photoelectric cell 
to a sudden illumination. Study of the causes of lag 
in photoelectric cells : the results are given in three 
curves.—Lemarchands and Jacob : Remarks on 
chemical inertia. Starting with the hypothesis that 
the reaction temperature between a metal and chlorine 
should be proportional to the product of the boiling 
points of the metal and the chloride formed, experi¬ 
mental results are given for the reaction temperatures 
of a numbor of metals with chlorine. The concordance 
between the measurements and the calculated tem¬ 
peratures is satisfactory.—Desmaroux and Mathieu : 
The influence of temperature on the structure of 
nitrocellulose films. A discussion of the causes of the 
differences between the authors’ results and those of 
J. J. Trillat. The concentration of the solutions and 
the temperatures at which the film is dried affect the 
crystalline form.—Berthon : Selective adsorption by 
silica gel in ammoiuacal solutions of the heavy metals. 
In ammoniocal copper solutions the complex ion 
(Cu(NH s ) # ) is adsorbed. Ammoniacal zinc sulphate 
solutions behave similarly.—Georges Delbart and 
Edgar Lecceuvre : Contribution to the study of low 
carbon cast-irons.—Rambaud : A particular case of 
allyl isomerism.—A. Mailhe and M. Renaudie : The 
formation of various organic sulphur compounds start¬ 
ing with ethylene hydrocarbons. The hydrocarbons 
(ethylene, propylene, butylene, and amylene) mixed 
with hydrogen sulphide were passed over silica gel at 
700° C, A complex liquid mixture was obtained con¬ 
taining alkyl sulphides, thiophene and its homologues, 
and other sulphur compounds.—Romer : The present 
condition of Mt. PeI6e. The eruption of 1929-1932 
resembled that of 1902 but was on a smaller scale. 
Some of the protective topographical features have 
disappeared : an eruption on the south or south-east 
side of the new cone might be very dangerous.—Y. 
Khourine: Study by means of X-rays of tne chitin of 
Aspergillus niger, PsaUiota campestris , and Armillaria 
melha . Chitin of vegetable origin has not only the 
analytical characters of animal chitin, for example, the 
crayfish, but also has the same crystalline structure. 
—Maurice Leriche : The first fossils discovered, at 
the north of Angola, in the prolongation of the 
Lubilash strata, and the synchronism of the Lubilash 
and Lualaba deposits.—A. and R. Sartory, J. Meyer, 
and E, Keller: The determination of the quantity of 
magnesium contained in the essential foods and water 
of different communes of Alsace and Lorraine and its 
influence on cancer mortality. 
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Cams Town 

Royal Society of South Africa, April 20.—S. M. 
Naudd : The Bpectroscopic determination of isotopes. 
Molecular spectra offer a much greater opportunity 
for the discovery of isotopes, since the mass of the 
constituent atoms of the molecule enters directly in 
the expressions for the vibrational and rotational 
energy of the molecule.—B. F. J. Schonjand and 
J. P. T. Viljoen : A penetrating radiation from thunder¬ 
clouds (sec Nature, Sept. 10, p. 399).—M. Rindl 
and P W. G. Groenwoud : A contribution to the 
chemistry of Rawwoljla Natalensis . The bark of 
the so-called 4 quinine tree * (Koorsboom) is credited 
with possessing medicinal virtues. The cold alcoholic 
percolate furnishes: (a) Cane sugar. (6) An amorphous 
yellow alkaloid which, when administered orally or 
subcutaneously to cats in doses of 27 mgm. per kg. 
body weight, causes an elevation of temperature. The 
alkaloid has no definite melting point, and it resisted 
all attempts to obtain it or one of its derivatives in 
crystalline form. It is obtained by fractional precipi¬ 
tation of the aqueous alkaloid solution with sodium 
carbonate, (c) An amorphous alkaloid extracted from 
the aqueous alkaline solution with ether and giving 
the Rauwolfine reaction with concentrated nitric acid. 
(d) An amorphous alkaloid extracted from the aqueous 
alkaline solution with ethyl acetate and givinga fluor¬ 
escent solution. This alkaloid does not give Rauwol- 
fine reaction, (e) One or more alkaloids which appear 
to be very soluble in water and are not removed from 
the aqueous alkaline solution by shaking with im¬ 
miscible solvents. 

Rome 

Royal National Academy of the Lincei, March 20.— 
T. Levi-Cmta : Theorems of unioity and of existence 
for the small oseillations of a vortical thread of nearly 
circular form.—L. Toneili: A theorem of the calculus 
of variations.—S. Cherubino : A property of oblique 
intuitive curves.—J. Mirguet: Certain new direct in¬ 
finitesimal notions. - G. Lampariello : The instability 
of helicoidal vortices.—G. D. Mattioli: The reduction 
of degree of the canonical systems by means of generic 
integrals.—N. Moisseiev : The law of resistance to the 
motion of bodies in a pulverulent medium. (3) General 
case of an incoherent agitation.—G. Supino : De¬ 
formation of strips.—G. Conti : Contribution to the 
study of the variation of latitude.—T. Alippi: Certain 
peculiarities of the annual variation of the relative 
humidity. In relation to the recent communication 
on this subject by Viola, the author quotes the follow¬ 
ing conclusions drawn from various memoirs by 
Eredia (1908, 1919, 1931), dealing with observations 
made at a number of Italian towns. In coastal towns 
the moisture is lower in winter and higher in summer 
them in the interior of the country. On the seaboard 
the variations in the relative humidity, although 
marked, are less than in the interior. At Genoa and 
on the western Riviera generally, moisture is scanty 
(sometimes below 50) in January and reaches its maxi¬ 
mum in summer and autumn ; this anomaly is attri¬ 
buted by Eredia to the influence of air-currents.— 
Maria Lombardini: Calculation of the circuitation in 
the movements of the atmosphere.—P. Straneo : A 
new unitary theory of gravitation and electricity by 
absolute geometrisation. The author’s studies on the 
unitary problem of macroscopic physics lead to a 
solution which, owing to its maximum generality and 
its extreme simplicity, appears to be definitive.—G 
Devoto : Investigations on the dielectric constant of 
liquids. (7) Dielectric constant and electric moment 
in aqueous solution. With the a-arnino aliphatic 
acids, distinct proportionality .exists between the 
dielectric constant and the electric moment; this is 
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confirmed by the results recently obtained for glycyl- 
glycine,—C. Jucci and C. Manunta : The colouring 
matter of the Hilkworm cocoons of the Japanese, green 
race. ThiH pigment, for which the name bombiolorin 
ia proposed, dissolves very readily in water and only 
sparingly in alcohol, and forms yellow salts with 
alkalis.— M. Anelli : Folding of Pleiocene soils in the 
Reggian Appennines.— R. Pampanini : PlantH col¬ 
lected in Libya by the Desio mission (1931). 


Forthcoming Events 

Societies 

THURSDAY, Sept. 22 

Optical Society.—S jwial General Meeting at the 
Imperial College of Science and Technology, at 5,30 p.m. 

Congresses 

Skpt. 19-24 

Ubitihii MyooLo«i(?AL Society. “Annual General Mooting 
tit Hie Httslemore Educational Museum, Surrey. 

Wednesday, Sept. 21.- Mias G. Lister: “Field Notes on 
M^cetozoa” (Presidential Address). 

Sept. 21-23 

Faraday Society. —Second Colloid Meeting at Manchester. 
Discussion on the “ Colloidal Aspects of Textile Materials 
and Related Topics”. 

Sept. 23-20 

Association of Special Libraries and Information 
Be beaux. —N in tli Annual Conference at Somerville 
College, Oxford. 

Friday, Sept. 23.—Sir Charles Sherrington (Presidential 
Address). 

Prof. J. L. Myers : “ The Relationship between Science 
and the Humanities”. 

Saturday, Sept. 24.—Dr. S. C. Bradford and Prof. A. F. C. 
Pollard: 4 ‘ Classified Subject Indexes to Periodical 

Volumes 

Prof. M. Greenwood : “ History and Sources of Official 
Vital Statistics 


Official Publications Received 

BRITISH 

Tran .action* of the Roysl Society of Edinburgh. Vol. 67, Part 1. 
JV!’ 11 * » n °' d ,t * 1 SantlMtone Plants from Callander, Perth- 

P ) Pp- 277-286+1 pl»t«. U. M. Vol. 67, 

oftl.il a*?; Vi U Structure amt FunoUon of the Alimentary Cana] 
of the Limpet. By Alastair Graham. Pp. 287-908. 2*. 9d. (Edinburgh : 
Rfilrtut Lraut and Son: London : Williams and Norgnt.e, Ltd.) 

Ah Ministry : Aeronautical Research Committee: Report* and Memo- 
, N V : y\ H ' rl * 1 M,,rilorRrir ltt published between 1st January 
M 1 AprU 103 -' Pp - < Uu(loni H.M. Stationery Office.) 

Reconln of the Geological Survey of India. Vol. 66, T&rt 4. Pp. 446- 

tin,^ r »nc).O a.iV J ru^' i r tM : 0overnm ' nt ot luJla »*•■>*"«• 
PoMNlbUiUu. in Sorth A.utralk. By B. ll™S).v Pp m! 

hu. 2H . Hi, Pig Inrlu.tiy; Ki'|k>i t on Condition. In (irnat Britain"and 

hST"' 10 By *• "• 

ptfB! TffS“S: 

°Tl”"(pW of th« toria 8UtoTClk B .?tta h, L I ^" ,, to k%«m. 
f* i+IM+aO pint**. (Wwd Barit: (tooratarlat om«) 

Department of Scion tl ft o and Industrial Research. Report of the Food 

6swasaa“i , a , " L «■■+-«&• fias 
•^v^vss’isxssi esss ms * - t - 

Proceeding* of the Royal Society. (Aerie* A, Vol, 187, No. AB3» 
August 2 . Pp. 248-480. (London : Harrison and Sons, Ltd.) 12* *** 

Empire Fibre* for Marine Cordage: Blaal Hemp and New Zealand 
Hemp. Rope Tests (Fourth Serins): Report of Investigation* conducted 
by the Imperial Institute. Pp. 8. (London : Imperial Institute,) 64. 
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The Indian Lac Research Institute. Bulletin No. 6 : Humidity and 
Storage of Button lac. By Dr. R. W. Aid is. Pp. 4. 8 anna*. Bulletin 
No. A: The Effect* of Temperature and Humidity on Ovlpositton, Incuba¬ 
tion and Emergence In the Lac Id sect, Laacifer (Tachardia) leuxa, Kerr. 
(Coccidae), and on the Resulting Lac Crop. By F. M. Glover, P. 8 . 
Negi, M. P. Mi*ra and 8 . N. Gupta. Pp. 18. 1.4 rupee*. Bulletin 
No. 7: Qrplment and the Iodine Value of Shellac. By M. Rangaswamf 
and Dr. n. W. Aldls. Pp. 4. 8 annas. Bulletin No. 8: The Iodine 
Value of Shellac. By Dr. K. W, Aldl*. Pp. A. 8 anna*. Bulletin No. 
9 : Comparative Study of Lac Hoata with Special Reference to Acacia 
Catechu and Ca*ala norida. By A. K. Thakur. Pp. 8 . 6 anna*. A 
Report on the State of Lac Cultivation and General Condltlou of the Lac 
industry in Burma, 1081; with Appendices. By Dorothy Norris. Pp. 
2 d. 8 annas. (Nankum, Ranchi.) 

The Scientific Proceedings of the Royal Dublin Society. Vol, 20 (N. 8 .), 
No*. 28 and 24: A Method for Automatically Recording the Oxygen 
Intake of Living Tissues, by Dr. T. A Bennet-Olark ; The Respiratory 
Quotient* of Succulent Plants, by Dr, T. A. Ben not-Clark. Pp. 281-209. 
(Dublin : Dodges, Figgis and Co.; London : William* and Norgate, Ltd.) 
1 *. Od. 

Transaction* of the Royal Society of Edinburgh. Vol. 67, Part 2, 
No. 11 : Studies In the Physiology of the Virus Diseases of the Potato * 
a Comparison of the Carbohydrate Metabolism of Normal with that or 
Leaf-Roll Potatoes. By Eustace Barton-Wright and Alan M'Bain. Pp. 
809-849. (Edinburgh : Robert Grant and Son ; London : Williams and 
Norgate, Ltd.) 6 s. 

Department of Scientific and Industrial Research. Third and Final 
Report of the Adhesive* Research Committee. Pp. v+109 + 7 plates. 
(London : H.M. Stationery Office.) 2*. fld. net. 

Fobbion 

Malayan Forest Records. No. 10: Dipterocarpaecsc of the Malay 
Peninsula, By F. W, Fox worthy. Fp. 289+24 platen, (Kuala Lumpur: 
Forest Department.) 8.60 dollars; 8 *. <M. 

Agricultural Experiment Station ; Michigan State College of Agriculture 
and Applied Science. Circular Bulletin No, 142: Common J>isea*e* of 
Cereal* in Michigan. By J. U. Munch’. Pp. 64. Special Bulletin No. 
220 : Comparisons of Methods of making Spray Applications. By H. A. 
Cardinal) and H. P. GaHton. Pp. 26. Special Bulletin No. 222 : Garden 
Roses. By O. E. Wildon. Pp. 47. Special Bulletin No. 224: Marl, its 
Formation, Excavation and lJ*e. By B. G. Bergqulst, H. H, MuAeelman 
and C. E. Millar. Pp. 84. Special Bulletin No. 226 : Spinach Varieties. 
By Harm Drewe*. Pp. 48. Technical Bulletin No. 121 : Fermentation 
Studies with Soft Wheat Flour*. By C. P. WiUle, C. 8 . Robinson and 
O. H. Winter. Pp. 89. (East Lansing.) 

U.H. Department of the Interior: Office of Education. Bulletin, 1901, 
No. 12: Research in Higher Education ; Pupcrs prepared for the First 
Regional Conference on Higher Education held under the joint auspice* 
of the United States Office of Education and the University of Oregon, at 
Eugene, Oreg., April 14, 16 and 18, 1981. Pp. v[ + 189. Bulletin, 1982, 
No. 8 : Safety Education ; Helps for School* in Constructing a Course of 
Study. By Florence C. Fox, Pp. 111+78. (Washington, D.C.: Govern¬ 
ment Printing Office.) 

Publications of the Observatory or the University of Michigan. Vol. 4, 
No. 7 : Atmospheric Pulsation In Kta Aqullae, Preliminary Results. By 
W. Carl Rufus. Pp. 101-108. Vol. 4, No. 8 : Motion* in the Atroonpherw 
of Eta Aqiiilae. By David W. Um. Pp. 109-128. Vol. 4, No. 9: The 
Light Curve of R Scuti, 1911-1981. By Ralph H. Curtiss. Pp. 129-188. 
Vol. 4, No. 10: The Light Variation* of R Scuti from 1911 to 1981. Jly 
Dean B. McLaughlin. Pp. 186-149. Vol. 4, No. 11 : Motion* in the 
Atmosphere of Zeta Geminorum, Preliminary Result*. By W. Carl 
Hufua. Pp. 161-142. (Ann Arbor.) 

New York Ecological Society. Report of the Director of the Aquarium. 
Pp, 17. (New York City.) 

Berniee P. Bishop Museum. Bulletin 92 : Ethnology of the Tongareva. 
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Chemical Societies and Co-operation 
HE industrial complexion of the present-day 
world, with its political and financial com¬ 
plications, has of necessity led numerous institu¬ 
tions concerned with the production and distribu¬ 
tion of commodities, and with means to assess and 
exchange their value, to abandon convenient and 
traditional procedure and to disoover alternatives 
which have the merit, under the new conditions, 
of combining self-preservation with the supply of 
the public needs. The science of chemistry has 
been harnessed to the industrial machine with a 
rapidity which appeared unlikely twenty years ago, 
and its record of service is already such as to pre¬ 
sage the extension, as quickly as the difficulties of 
the moment permit, of this collaboration. 

Responsibility for promoting such co-operation 
is shared by the Government and other public 
bodies, by industrialists, and by the chemical pro¬ 
fession itself; but whilst the acquisition of chemi¬ 
cal knowledge is a task shared directly or indirectly 
by all of these, its distribution is a burden which is 
borne almost entirely by the producers themselves. 
Hence many institutions devoted to the exten¬ 
sion of scientific knowledge are faced with the same 
problems eb the interests to the assistance of which 
they have been summoned. They have now to con¬ 
sider afresh how they can beet realise their increasing 
responsibilities towards the national needs, while at 
the same time finding means to guard againHt serious 
deterioration of their distributing organisation. 

Chemical societies, in common with other scien¬ 
tific bodies, are not greatly—if at all—concerned 
with questions of professional rewards, for the care 
of which provision is mode by appropriate pro¬ 
fessional organisations. They acknowledge that it 
is one of their duties to promote scientific inter¬ 
course among their members, and to make such 
provision as may be deemed necessary to facilitate 
research and its discussion ; but the principal duty 
which is laid upon them by common consent as 
well as by the force of circumstances is to publish 
to the world the records of original investigation, to 
do so as far as is possible without any restriction 
other than the scientific value of the material, and 
to prepare and distribute summaries of current 
researches in a world-wide or limited field. 

This twofold publication is the very foundation 
of all new knowledge, and the disastrous effect of 
any appreciable curtailment—apart from suoh de¬ 
vices for abbreviation as may be easily intelligible 
to workers in the science—is only too fully realised. 
Consequently, much serious consideration has of 
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contest the desirability, in general, of a wider 


late been given to the possibility of reorganisation, 
co-operation, federation, and unification of the vari¬ 
ous societies devoted primarily or exclusively to 
promoting advance in chemical knowledge* It is, 
for example, scarcely fortuitous that Prof. G. T. 
Morgan dealt at some length with the subject in 
his presidential address to the Society of Chemical 
Industry in July, and that Prof. G. G. Henderson’s 
presidential address to the Chemical Society in 
March also referred to the matter ; neither were 
Prof. J. F. Thorpe’s observations in his presidential 
addresses to the Chemical Society in 1930 and 1931 
intended for the consideration only of fellows of 
that Society. Indeed, although these two chemical 
societies have properly taken the lead in the ex¬ 
amination of the position and in the suggestion of 
methods whereby present difficulties may be sur¬ 
mounted and future progress assured, the problem 
is one which vitally concerns every chemical asso¬ 
ciation and every research laboratory in the British 
Commonwealth. 

Naturally enough, delicate and complex con¬ 
siderations arise with every suggestion of reunion 
or federation—two methods whereby considerable 
economy in administrative costs without contrac¬ 
tion in scientific services might be anticipated—but 
encouragement is to be found in the manner in 
which these difficulties are being examined and dis¬ 
cussed, Moreover, confidence arises from the fact 
that, for the past eight years, a substantial measure 
of joint operation has been successfully achieved 
ill connexion with the publication of abstracts of 
chemical literature. It is well known that, by the 
establishment in 1924 of the Bureau of Chemical 
Abstracts, a body composed of representatives of 
the Chemical Society and the Society of Chemical 
Industry and charged with the production of a 
comprehensive and world-wide survey of current 
researches in both pure and applied chemistry, sub¬ 
stantial economies have been rendered possible, 
while at the same time the ever expanding litera¬ 
ture of the science is summarised and indexed with 
commendable accuracy, promptitude, and com¬ 
pleteness. There can be few among those con¬ 
versant with the work of this undertaking, with the 
needs of research workers both in academic and in 
industrial laboratories, and with the moderate 
financial resources at the command of the two 
societies, who would not declare this experiment in 
co-operative enterprise to be an unqualified suc¬ 
cess ; indeed, we are unaware of any suggestion 
having been made that the older procedure, with 
its inherent lack of co-ordination and inevitable 
duplication, should be resumed. Few, too, would 
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measure of oo-operation in which other societies 
would participate, in order that efficiency might go 
hand in hand with elasticity and stability, and that 
the financial olouds which obscure clear vision of 
the future and cause anxiety for the continued 
supremacy of British Chemical Abstracts might be 
dissipated once and for all. 

In his address Prof. Morgan quoted some pertinent 
facts and equally instructive figures; even if we 
admit that the exact significance of both depends 
on the point of view, we are still constrained to 
point out the inequity of so severe a task—albeit 
but part of the whole duty of publication—being 
left on the shoulders of two out of perhaps sixteen 
societies which are devoted to the furtherance of 
chemistry in one or other of its branches. Earlier 
this year Prof. Henderson referred to this circum¬ 
stance with commendable frankness. “ On these 
two societies alone ”, he said, “ falls the financial 
burden of this great work, work which is for the 
benefit of every chemist in the country. It is 
singular and anomalous that hundreds, perhaps 
even thousands, of professional chemists exist here, 
who make no contribution to this burden, who do 
nothing to help the cause of chemistry in the way 
that is most urgent, most necessary, and most ex¬ 
pensive.” Likewise Prof. Thorpe in 1931 said : 
“ The burden of publication now falls almost ex¬ 
clusively on the Chemical Society and the Society 
of Chemical Industry, and although it is probably 
correct to assume that the Journals of these Societies 
are of interest chiefly to their members, such an 
assumption cannot be made in the case of the Ab¬ 
stracts, which ought to be of interest to all chemists, 
and ought to be supported by all chemists.” 
Indeed, we would go even further and submit that 
the fundamental importance of chemistry to our 
national prosperity lays upon the State itself the 
duty of rendering timely assistance in this matter. 

We oome, therefore, to the following conclusions : 
First, that the present financial circumstances of 
the chemical societies of Great Britain demand 
either curtailment of services to chemists of all 
descriptions, or some countervailing form of re¬ 
trenchment. Second, that the reduction in ad¬ 
ministrative expenses which in the course of time 
would follow unification or some form of very close 
association would assist in removing these financial 
difficulties, and would at the same time promote 
solidarity and efficiency. Third, that a sub¬ 
stantial experiment in joint publication has proved 
successful over a considerable period. Fourth, 
that the oost of, and responsibility for, certain 



8rtpmmm 24,1932} NATURE 461 


essential activities ought to be shared more widely, 
Taken together, they present an almost unanswer¬ 
able case for amalgamation or federation, although 
of course they do not indicate exaotly how it is to be 
achieved. As Prof. Morgan has pointed out, advo¬ 
cates of reunion have to face the fact that certain 
kindred societies have a mixed membership, con¬ 
sisting only partly of chemists; yet this has not 
deterred the Faraday Society and the Chemical 
Society from entering into conversations with the 
view of undertaking joint publication representa¬ 
tive of physical chemistry in Great Britain. It has 
also been suggested that the news section of Chem¬ 
istry and Industry should be published by a com¬ 
bination of the main chemical associations, and 
should be ” an outward and visible sign of the re¬ 
union to which many of us aspire *\ “ Is it not 

high time ”, asked Prof. Morgan, “ that we evolved 
a considerable chemical organisation with a com¬ 
prehensive chemical journal worthy of that com¬ 
munity of nations known as the British Empire 1 ” 

Many of us, while not pretending that geograph¬ 
ical boundaries can circumscribe the sciences, feel 
strongly that the national consciousness of British 
scientific achievement might with advantage be 
stimulated in this way and by other like means. 
** Chemistry House ”, which would have com¬ 
manded public interest, was conceived as a means 
whereby the various societies representing chem¬ 
istry and allied subjects might be brought into 
close physical association, so that certain activities, 
such as the library and a bureau of information, 
might be conducted jointly. Unfortunately, the 
project was born into a world of financial, political, 
and economic unrest, which soon became a panic, 
and the scheme must now submit to rebirth in less 
troublous times. Here again is a plan which carries 
with it the certainty of eventual economic advan¬ 
tage combined with that increase in effective service 
which cannot fail to accompany centralisation and 
the multiplication of opportunities for co-opera¬ 
tion, if indeed it does not lead to the actual re¬ 
grouping of chemical societies in larger units. 

It ought not to be impossible by other methods, 
however, to secure a substantial part of the 
economies adumbrated by the “ Chemistry House ” 
scheme, and to do so relatively cheaply and with¬ 
out pressing the thorny questions of amalgamation 
or autonomy to an immediate decision. With this 
aim Sir William Pope, in a communication to 
Chemistry and Industry , recently proposed that 
Mr. E. R. Bolton, Dr. L. H. Lampitt, Prof. G. T. 
Morgan, Prof. J. C. Philip, Mr. J. Davidson Pratt, 
Dr, F. L. Pyman, and Mr. W. Rintoul, as repre- 
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senting the principal societies oonoemed, should be 
asked to constitute a committee which would con¬ 
sider how the resources of the various bodies con¬ 
cerned with the professional and scientific welfare 
of chemists can be most economically and effici¬ 
ently utilised. If, for example, administration 
could be concentrated under one head in one build¬ 
ing, the Chemical Society’s library and iooms at 
Burlington House continuing to be the chief centre 
of scientific and technical activity, substantial 
mutual advantage would doubtless result. 

But why, it may be asked, should these considera¬ 
tions of unity or separation, of co-ordination or 
non-co-operation, of economy or stringency, be 
regarded as matters of interest to citizens outside 
the ranks of the chemical profession ? Why, we 
might reply, were the conversations at Ottawa of 
interest to others besides professional politicians 
and economic theorists ? At least they have this 
in common : that the science of chemistry and the 
science of government, each depending for its 
operation and extension on a highly trained ‘civil 
service ’ and on adequate and accurate informa¬ 
tion, are both deeply concerned with the resources 
of the British Empire and with the use that we 
and our fellow-subjects overseas can make of them. 
“ The time is ripe ”, Prof. Morgan said, ” for a 
systematic study of the material resources of the 
British Empire, and this task is mainly a chemist’s 
job. Many of the natural products of the 
Dominions and Dependencies are in need of in¬ 
tensive chemical investigation. To carry out such 
researches in a thoroughly effective and compre¬ 
hensive manner needs the expert organisation 
which could be best supplied by a central body 
fully representative of British chemistry. Every 
branch of chemical science would have an essential 
part to play in this great undertaking.” 


Benjamin Franklin 

The Ingenious Dr. Franklin : Selected Scientific 
Letters of Benjamin Franklin. Edited by Nathan 
G. Goodman. Pp. xi+244. (Philadelphia: Uni¬ 
versity of Pennsylvania Press ; London : Oxford 
University Press, 1931.) 15s. net. 

ENTENARIES are fashionable nowadays, and 
oertainly the bicentenary of the Philadelphia 
Library is a day to be marked with a white stone. 
Franklin’s restless and versatile mind was ever 
occupied with schemes for human betterment, and 
one of the most beneficial of his many beneficent 
deeds is perpetuated in the inscription telling us 
that “ . . . the Philadelphia Youth [then chiefly 
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artificers] ... in MBCCXXXI . . . cheerfully, at 
the instance of Benjamin Franklin, one of their 
number, instituted the Philadelphia library 

Franklin's activities and personality are buried 
in some ten volumes of his collected works. One- 
volume editions of his life and works have seen the 
light—the reviewer possesses one published at 
Bungay in Suffolk in the early years of the nine¬ 
teenth century, but he is unacquainted with any 
modern critical selection, and the choice of the year 
1931 to give to the twentieth-century reader some 
notion of the many-sidedness of Franklin’s genius 
was a very happy one. 

To the reviewer’s mind, the execution of the 
idea is somewhat imperfect—to confine the volume 
to a selection from the scientific letters alone Is 
to give a very lop-sided picture of the career and 
character of Franklin. And an amazing picture it 
is, even for a society so homely that we find the 
Governor of Pennsylvania hobnobbing in a tavern 
over a bottle of madeira with an obscure printer’s 
apprentice, even for an America of such incredibly 
minute dimensions that Franklin’s brother was ac¬ 
counted over-daring in initiating the New England 
Cour ant, the three already existing newspapers being 
regarded as more than sufficient for the needs of the 
continent. That picture is not brought out by a 
perusal of the letters alone, and our ideal Franklin 
memorial volume must certainly contain, to begin 
with, the autobiography, complete and unabridged. 

The study of a personality is always fascinating, 
and Franklin’s autobiography opens to us a master¬ 
ful, sententious, frugal, and inquiring mind, a mind 
which, none the less, appreciates and sympathises 
with human weaknesses and is not afraid to chronicle 
its own lapses. Truth to tell, some of Franklin’s 
endeavours to cultivate the morals, major and 
minor, are apt in these days to raise a smile. He 
would indeed be an exceptional youth who should 
to-day draw up a schedule of thirteen virtues where¬ 
in to test himself, concentrating each week on one 
particular merit, and endeavouring to keep the 
daily squares allotted to it free from the black 
marks which indicate a lapse. Yet Franklin con¬ 
scientiously carried out such a programme, com¬ 
pleting it in thirteen weeks, and repeating it four 
times in a year. The schedule reproduced shows 
the results of a week’s analysis, during which he 
had elected to concentrate on temperance. 

A carping critic may find something of smugness 
in such a record, which is not apparent to those who 
know the autobiography in detail; it is not all a 
tale of achievement, and some of us can sympathise, 
ruefully enough, with Franklin s efforts to cultivate 
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order and method, and his resolve at times to be 
content with a second-best. 

TEMPEKANCE 

“ Eat not to dullness; drink not to elevation.*' 



“ Like the man ”, as he himself says, “ who, in 
buying an axe of a smith, my neighbour, desired to 
have the whole of its surface as bright as the edge. 
The smith consented to grind it bright for him, if 
he would turn the wheel ; he turned, while the 
smith pressed the broad face of the axe hard and 
heavily upon the stone; which made the turning of 
it very fatiguing. The man came every now and 
then from the wheel to see how the work went on ; 
and at length would take the axe as it wab, without 
further grinding. * No,’ said the smith, 4 turn on, 
turn on, w© shall have it bright by and by ; as yet 
it is only speckled.’ * Yes,’ said the man, ‘ but 
l think I like a speckled, axe beM.' ” 

There are many of us who, in higher virtues than 
that of order, find that we like a speckled axe best. 

The reader of the autobiography will find it not 
without interest to turn over the pages of the 
confessions of Rousseau, who was writing at about 
the same period as Franklin. The outpourings 
of such an introspective Heautontimorumenos as 
Jean Jacques differ Mo ccelo from the calm record 
of Franklin. The extraordinary incident of the 
kettle, the story of the stolen riband, and the ad¬ 
venture of Madame de Warens are part and parcel 
of the fascinating, if sometimes repellent, character 
of Rousseau ; Franklin’s lapses from the major 
virtues, faithfully chronicled as they are, are but 
passing incidents in a life devoted whole-heartedly 
to the advancement of knowledge and to the prac¬ 
tical betterment of mankind. 

His long life, stretching from 1706 until 1790* 
saw many changes ; none more striking than the 
metamorphosis of the printer’s apprentice of 1718 
to the Minister-Plenipotentiary to France of 1778, 
and the President of Pennsylvania of 1786. Any 
adequate volume dealing with Franklin must trace 
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this change, and it can nowhere be better followed 
than in the autobiography which takes us to 1757, 
and in a discreet abridgment of Jared Sparks 1 con* 
tinuation of the autobiography. 

The selections in the admirably printed and pro¬ 
duced volume before us illustrate sufficiently well 
the varied nature of Franklin’s scientific work, and 
the practical character of his genius. We see him 
designing lightning rods and bifocal lenses ; dis¬ 
cussing the best form of stove fireplace ; observing 
the effect of oil in stilling waves—an experiment 
Franklin first performed on a pond on Clapham 
Common—and carrying, 4< whenever I went into 
the country, a little oil in the upper hollow joint 
of my bamboo cane, with which I might repeat the 
experiment as opportunity should offer ”; mounting 
musical glasses, suitably tuned by filing, on a 
common horizontal spindle which could be worked 
by a treadle, and thus devising the instrument called 
the armonica ; sending up his kite of oedar-wood 
and silk fabric, with a key at the lower end of the 
string, into a thunder-cloud, and—hardy fellow— 
' telling his correspondent that “ when the rain has 
wet the kite and twine, so that it can conduct the 
electric fire freely, you will find it stream out 
plentifully from the key on the approach of your 
knuckle ” ; giving lessons in the art of swimming, 
in the art of procuring pleasant dreams, and, 
generations before the advent of Nacktkultur , rising 
early and sitting in his chamber “ without any 
clothes whatever, half an hour or an hour, according 
to the season, reading and writing 

Eripuit caelofulmen , sceptrumque tyrannis. There 
is much in this volume concerning the wresting of 
the lightning from heaven (though there is a strange 
omission of the important letter to Peter Collin- 
son of September 1753), much which illustrates 
Franklin's minor scientific activities. But we miss 
the familiar dialogue between Franklin and the 
Gout; we miss the sententious aphorisms of Poor 
Richard, and the story of the whistle ; we miss 
those letters which reveal Franklin as a statesman 
and, in particular, the details of his examination 
before the House of Commons in 1766 relative to 
the repeal of the American Stamp Act. 

It is, of oourse, entirely within the province of 
an editor to delimit the area of his selections, and 
the present volume is definitely a selection of 
scientific letters, which provides most interesting 
and varied fare for the reader. Nevertheless, one 
cannot but feel that an opportunity has been 
missed, and that the ideal one-volume edition on 
Franklin still remains to be published. 

Allan Ferguson. 


The Value of Scientific Knowledge 

(1) Reason and Nature : an Essay on the Meaning 
of Scientific Method. By Morris R. Cohen. Pp. 
xxiv + 470. (London: Kogan Paul and Co,, 
Ltd., 1931.) 2ls. net. 

(2) Science and First Principles . By Prof. F. S. C. 

Northrop. Pp. xiv + 299. (Cambridge : At the 
University Press, 1931.) 12s. 6d. net. 

(3) The Logic of Science . By Prof. Harold RI 
Smart. Pp. viii+237. (New York and Lon¬ 
don : D. Appleton and Co., 1931.) Ss. Grf. net. 

(1) 1%/TODERN thought undoubtedly suffers 
-k’J- from the actual hostility betweeii 
Nature and reason, which were once joined in the 
Hellenic ideal of science. The appeal for an effect¬ 
ive and conscious union of these two fundamental 
elements of science is inspiringly illustrated in 
Prof. Cohen’s work, which thus carries under its 
learned guise a constructive message to philosophers 
and men of science. Prof. Cohen believes neither 
in a conventional supernaturalism nor in a senti¬ 
mental irrationalism, but he finds much inspiration 
in the older thinkers, and he is thus led to make this 
modest but useful, if not heroic, pronouncement: 

“ The philosopher, whose primary interest is to 
attain as much truth as possible, must put aside as 
a snare the effort of originality. Indeed, it seems 
to me that the modern penchant for novelty in 
philosophy is symptomatic of restlessness or low 
intellectual vitality.” It is in this spirit of a true 
friend of wisdom that he surveys the general 
meaning of the principles of procedure according to 
which scientific results are obtained and according 
to which these results are being constantly revised. 

In the first part of the book, Prof. Cohen deals 
with the mental attitudes, such as historioism, 
psychologism, authority, pure experience, intuition, * 
and creative imagination, which seem to guide the 
modern research worker. The two remaining parts 
are devoted to an analysis of natural science, 
including biology and psychology, and of social 
science, with special reference to the postulates of 
reason. 

Taking at random one example of Prof. Cohen’s 
inquiry—that which deals with the nature of 
mathematics—we find him discussing the logical 
character of pure mathematics, their relation with 
intuition, and the important question of how 
applied mathematics is possible. His general con¬ 
clusion is that the relational structure of mathe¬ 
matics, which is their very object, is just as objective 
as the physical entities related ; and that the laws 
of mathematics are applicable, because they are the 
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laws according to which all objects or realities can 
be combined. The assumption that numbers and 
mathematical or logical laws are mental is due, 
according to Prof. Cohen, to the “ vulgar prejudice ” 
that only particular sensible entities exist in Nature, 
and that relations, abstractions, or universals 
cannot have any such objective existence. “ But 
this is a shabby subterfugo : for these numbers or 
relations are also numbers and relations of things ; 
and any assertion with regard to these abstractions 
is either true or not. Now truth, whatever it is, 
is not a quality which inheres in a proposition 
simply because it is mental, but a proposition is 
true because of factors other than the fact that I 
now think this proposition v (p. 203). It follows 
that logic and pure mathematics apply to Nature 
because they describe the invariant relations which 
are fpund in it; and thus they enable us to extend 
our knowledge of Nature by supplying us with 
illuminating perspectives and by insisting on 
relevance which is a condition of sanity. 

(2) A similar attitude, but perhaps with a more 
pragmatic inclination, seems to be adopted by Prof. 
Northrop in discussing the claims of modem theo¬ 
retical science. He also thinks that the complexity, 
richness, and beauty of the scientific, aesthetic, and 
religious experience find their source in the happy 
combination of these three fundamental principles : 
the primacy of motion, the source of rationality and 
necessary order in the physical referent for motion, 
and the identification of the purely psychical with 
bare indeterminate experienced quality. This view 
leads Prof. Northrop to describe reality, as known 
by scientific philosophy, as aesthetic immediacy with 
its physical, formal, and psychical conditions made 
specific. As an example of his conception of the 
standard thinker, he gives us Leonardo da Vinci, for 
whom “ the physical and the formal were grasped 
without being torn from the vivid psychical im¬ 
mediacy in which both are embedded ", 

The importance of these general ideas is illus¬ 
trated by some very interesting considerations on 
certain specific scientific theories, such as the 
theory of relativity, the quantum and wave 
mechanics, and the fundamental principles of bio¬ 
logy and anthropology. For example, in discussing 
the various aspects of the theory of relativity, Prof, 
Northrop suggests that the conclusions reached in 
connexion with the necessary consequences of the 
theory, if properly treated, should possess equal 
certainty, since they merely designate what else 
must be true if the theory is true. But he holds 
that the theories of the finite universe of Einstein 
and de Sitter, and the unitary field theories of Weyl, 
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Eddington, and Einstein, rest on more questionable 
assumptions, and lack the experimental verifica¬ 
tions whioh Einstein’s earlier discoveries enjoy. 
Thus Prof, Northrop is led to think that the 
physical theory of Nature in a kinetic atomic form 
must be true ; for after introducing and recognising 
more relativity than even the most imaginative 
speculative mind has ever conceived, Einstein’s 
discoveries reveal that there is something absolute 
in Nature, remaining objective and invariant 
through all the relativity which exists, and that this 
absolute f&otor is matter and motion. 

(3) The necessity of hanging the bulk of our 
scientific knowledge to something real, something 
absolute beyond the fact of perception, is also 
prominent in the analysis of the soiences proposed 
by Prof. Smart. His object is to answer some 
pertinent questions which arise necessarily in one’s 
mind when one contemplates the lofty achieve¬ 
ments of modern science. Is mathematical know¬ 
ledge the product of pure thought functioning* 
apart from all experience ? Should we say that 
physics is a branch of geometry ? Or does it tell 
us only of a certain orderliness amongst our purely 
subjective perceptions ? Are substance and caus¬ 
ality outworn conceptions, no longer applicable to 
natural phenomena ? What possible solution can 
be proposed to the interminable struggle between 
mechanists, teleologists, and vitalists in biology ? 

These and other queries show the range of Prof. 
Smart’s considerations. Generally speaking, he is 
of opinion that a via media suggests the best solu¬ 
tions to these fundamental problems with regard 
to biology; for example, he believes that in the 
biological sciences, the conception of natural kinds 
dominates the search for laws, somewhat as physical 
conceptions condition the application of mathe¬ 
matical principles to physical phenomena. As for 
mathematics, Prof. Smart suggests that the mathe¬ 
matician shares with other natural scientists the 
content supplied by the world of existential pheno¬ 
mena, The hypothesis of pure mathematics being 
a completely a priori science, functioning apart from 
all experience, is denounced as the enemy of all 
science and philosophy, because it lands us into 
all sorts of impossible dualisms and irresolvable 
contradictions. 

Beaching by degrees the universal plane of 
philosophy, Prof. Smart contends that scientific 
knowledge constitutes itself a revelation not only 
of Nature, but also of mind itself, whioh presupposes, 
however, the independent existence of Nature. 
Consequently, a law of Nature ultimately implies 
both an objective order of which it is a represents- 
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tion, tod a principle of intelligibility of which it is 
an expression. It follows that the task of philo¬ 
sophy involves the differentiation and integration 
of these several values in a systematic unity. 

There is no doubt that the considerations put 
forward by these three writers will make a wide 
appeal to those whose experience in the field of 
speculation haB led them to believe that present- 
day science seems to be struggling along against a 
sense of unreality. Extreme views in the inter¬ 
pretation of our scientific knowledge can be useful 
during a certain time, for they suggest new prob¬ 
lems, novel solutions, and original methods of 
approach. But they can soarcely hold the field 
permanently; and the time now seems to have 
come when some kind of reasonable unification is 
desirable. This unification is the more important 
as the general crisis in which our society appears to 
be involved can scarcely find a satisfactory solu¬ 
tion if leaders of thought are not certain amongst 
themselves as to the real value of their knowledge. 

Thomas Greenwood. 

Furs and Feathers 

Die Rohstoffe des Tierr ticks. Herausgegeben von 
Ferdinand Pax und Walther Arndt. Lief. 6. 
Pp. 449-570. 12 gold marks. Lief. 7. Pp. 577- 
736. 16*20 gold marks. Lief. 8. Pp. 737-880. 
14 gold marks. (Berlin : Gebriider Borntraeger, 
1931.) 

N the sixth part of this work the acoount of the 
fur-bearing animals is completed. It is satis¬ 
factory to note that the colony of seals on the 
Pribilof Islands is increasing and comprises about a 
million individuals. In 1929 about forty thousand 
skins of this seal were collected. The order Car¬ 
nivora is stated to include the largest number of 
species of fur-bearers and to provide the most costly 
skins—for example, those of the American fox, the 
finest examples of which from the Hudson Bay 
region, Labrador, and Alaska, are worth 50-400 
marks each, and about 250,000 a year are sold. 
Of the European fox, about a million skins a year 
are collected ; the Norwegian examples command 
the highest price, about 100-150 marks. The dearest 
fox skin is that of the silver fox, the finest specimens 
of whioh come from Labrador and have been known 
to realise up to 6000-8000 marks a skin. 

The account of the Karakul sheep, the skin of 
which is known in commerce as ' Persian \ includes 
reference to the lamb-skins of this species. The 
small skins, often spoken of as those of unborn 
lambs, are the skins of lambs the mothers of whioh 
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died at or shortly after their birth. The statements 
that the ewes are roughly treated to cause premature 
birth of the lambs is definitely said to be untrue, 
and is unlikely, as the ewes are worth 100-150 marks 
and the skins of very young lambs about twenty 
marks each. 

The number of species of animals the skins of 
which form an article of commeroe as fura is given 
as about 175. Statistics of the number of pelts sold 
in 1928 are given for the principal countries, and 
show that about a hundred million rabbit skins 
were marketed in Europe and a similar number in 
Australia ; in fact, that about sixty per cent of the 
skins coming on the market were those of the rabbit, 
which reached a total of 209 millions. The next in 
order of number were the hare, 32 millions; sheep, 
30 millions; mole, 21 millions; squirrel and musk¬ 
rat, 17 millions each. The total value of the world 
production of rough skins in 1928 was about 
£77,000,000. 

A chapter of twenty-four pages gives a useful 
summary of present knowledge and practice in the 
raising of fur-bearing animals, which has in recent 
years assumed considerable importance. The 
number of such farms at the end of 1920 in Ger¬ 
many was about five hundred, and there is corre¬ 
sponding development in many other countries. 
The principal animals reared are the silver fox, 
blue fox, mink, raccoon, skunk, and musk-rat—the 
last especially in Canada. Details of the layout and 
working of some of the farms are given. The spread 
of the musk-rat in Germany is graphically illustrated 
by a map which shows the rapid extension of its 
range between 1907 and 1924. This species has be¬ 
come a serious nuisance in Germany and has caused 
damage in oentral Scotland. 

The seventh part and nearly the whole of the 
eighth part of this work are devoted to an account 
of the skins and feathers of birds, the orders of 
birds being considered in systematic sequence. The 
methods of treating skins and feathers to improve 
their appearance and to destroy the parasitic in¬ 
sects and mites are described, and the extent and 
value of the ornamental feathers and skins imported 
into Germany, England, and other countries are 
shown in statistical tables. A separate section is 
devoted to the skins and feathers of ostriches (there 
is only a relatively small trade in those of the South 
American rhea and a quite inconsiderable trade in 
those of the Australian emu and cassowary) and to 
ostrich farming. The difference between the num¬ 
ber of ostriches in the Union of South Africa at the 
end of 1913 (776,313) and in 1926 (104,578) bears 
striking testimony to the influence of fashion. The 
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essentials of a good oBtrich feather and the defects 
—for example, ‘ barring *—are noted, and statistics 
are added of the number and value of the feathers 
produced. 

In the section on feathers for beds—obtained 
chiefly from ducks, geese, and hens, in many cases 
as a by-product—and on down, many details are 
given of their physical properties and of their pre¬ 
paration for their principal uses. The various uses 
of feather-quills and the employment of feathers and 
bird-Nkins for ornament by native peoples are de¬ 
scribed. This section concludes with a very useful 
summary of the species of birds the skins and 
feathers of which are of commercial value, with a 
note of their geographical distribution. 

Bibliographies are appended to the principal sec¬ 
tions, and interesting illustrations, chiefly from 
photographs, are placed in the text. This work 
presents, in concise and well-arranged form, up- 
to-date information, both scientific and commer¬ 
cial, on the skins of mammals and birds, and 
can be recommended as an authoritative source 
of reference. 


Short Reviews 

Die natiirlichen Pflanzenfamilien ; nebst ihren 
Gatlungen und wichtigeren Arten , insbesondete den 
Nutzpflanzen. Begriindet von A. Engler und K, 
PrantJ. Zweite stark vermehrte und verbesserte 
Aullage, herausgegeben von A. Engler. Fort- 
gesetzt von H. Harms. Band 19a: Angiospermce , 
Eeihe Pandales.—Eeihe Geraniales, Unterreihe 
Geraniimw ( erster Tail). Redigiert von F. Pax. 
Pp. iv +470. 00 gold marks. Band 19c ; Angio- 
sperm #, Eeihe Geraniales , Unierreihen Dicha- 
pefali ne.ce , Tricoca* , Callitrichinexe. Red igiert von 
F. Pax. Pp. iv ■+ 251. 32 gold marks, (Leipzig : 
Wilhelm Engelmann, 1931.) 

The publication of the new edition of “ Die natiir- 
lichen. Pflanzenfamilien ”, which has been super¬ 
vised, since the death of Engler, by Dr. H. Harms 
of Berlin, is progressing steadily, two volumes, 
namely, 19a and 19c, having appeared during 1931. 
Vol. 19a begins with the monotypic order Pandales, 
based on Panda oleosa Pierre, a West African forest 
tree of uncertain affinity. This is followed by ten 
families of Geraniales, from Oxalidace© to Bursera- 
oeae respectively. More than a third of the volume 
is ocoupied by the account of the Rutaee®, which, 
together with those of Zygophyllacese, Cneoraoese’ 
Simarubacese, and Burseraceae, was prepared by 
the late Prof, Engler. The great extent of recent 
research on the Rutaceas is reflected in the number 
of genera now recognised in that family, 145 as 
compared with 111 in the first edition. This is due 
partly to extensive generic segregation in the sub¬ 
family Aurantioidese by Swingle and others. Both 
text and figures are much blacker than in the first 
edition, the figures in some cases—for example, 
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Casimiroa edulis (p. 305)—being far too heavily 
shaded. Most of them, however, are very clear. 

Vol. 19c is mainly taken up by the account of 
the EuphorbiaeeeB, by Pax and K, Hoffmann. This 
great family now inoludes 283 genera, as compared 
with 209 in 1890, and the introductory matter has 
been thoroughly revised, now extending to 31 pages 
instead of 13. The necessity for a second edition 
is therefore obvious. In this volume also many 
of the illustrations—for example, Mallotus philip - 
pinensis —are, unfortunately, far too black. 

Under the general direction of Dr. Harms, the 
high standard of the first edition iB, on the whole, 
maintained. 

Hume'8 Philosophy of Human Nature. By Prof. 

John Laird. Pp. x+312. (London: Methuen 

and Co., Ltd., 1932.) 12s. 0d. net. 

Hume becomes more and more popular among 
philosophers. The reason is that we find ourselvee 
in a period very similar to his. Indeed, it is felt 
that the dogmatic interpretations which have been 
given of the momentous discoveries of our time 
are not quite satisfactory in themselves. Before 
proceeding to the formulation of new theories, 
it appears necessary to clear the ground, which 
implies primarily the action of a sceptic mind. It 
is quite natural, then, that philosophers should turn 
for inspiration and encouragement to David Hume, 
the father of modern scepticism. 

Though Hume was versed neither in mathe¬ 
matics nor in natural science, the critical examina¬ 
tion he made of their theoretical presuppositions is 
a permanent addition to our philosophical know¬ 
ledge. His great contribution to the discussion is 
his distinction between ‘ knowledge * and ‘ proba¬ 
bility \ which is at the basis of inductive inference. 

Prof. Laird explains and examines Hume’s 
principles of causal inference in Chap, iv., perhaps 
the most important of his book. There we find a 
remarkable discussion of questions such as the 
uniformity of Nature, belief, testimony, conjectural 
probability, analogy, and experimental method, 
where Hume anticipates many considerations which 
we find later in Stuart Mill’s “ System of Logic *\ 
One of Hume’s most peculiar principles is that 
which denies plurality of causes and plurality of 
effects, though it may be doubted whether he was 
entitled to hold it without any decisive arguments. 
Jn his chapter about " Space, Time, and External 
Existence , Prof. Lain! disousses also many 
interesting doctrines of Hume’s bearing on the 
foundations of mathematics. His long acquaint¬ 
ance with Hume’s system has made Prof. Laird 
one of the safest guides to the complexities of his 
philosophy; and the book he has poduoed is a 
permanent addition to the philosophical literature 
of the day. 

Volumetric Analysts . By G. Fowles. Pp. xii + 202. 

(London : G. Bell and Sons, Ltd., 1932.) 0*. 

This book will be welcomed by teaohers of chemistry 
who are desirous of placing in the hands of their 
students a lucid exposition of up-to-date methods 
of volumetric analysis. Although intended for uni- 
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versity students and candidates for university 
scholarships and the National Certificate in Chem¬ 
istry, the bock oontains much matter which will 
be of interest to many chemists. 

Mr. Fowles has been at considerable pains to 
expound the principles upon which volumetric 
analysis is based, so that in carrying out the 
determinations the student will be consciously 
applying these principles and not merely perform¬ 
ing a set of experiments without regard to the 
physico-chemical theories involved. 

The first two chapters are devoted to general 
principles, and include much information on equi¬ 
valents, indicators, calibration, and the selection of 
substances as standards. The next four chapters 
deal with the various methods of volumetric deter¬ 
minations—neutralisation, in which the theory of 
indicators is discussed ; oxidation by permanganate, 
dichromate, bromate, and iodate : reduction by 
titanous sulphate ; iodometry ; and precipitation. 
The final chapter takes the form of a synopsis, and 
contains the volumetric processes for the estima¬ 
tion of all common metals, acid radicals, and many 
organic compounds. 

Embodying, as this book does, the recent advances 
in volumetric analysis, it is a very useful addition 
to chemical literature. 

Why we Oppose the Occult . By Prof. Emile 

Cailliet. Translated by Prof. G. F. Cole. Pp. 
v + 200. (Philadelphia : University of Penn¬ 
sylvania Press; London: Oxford University 
Press, 1931.) 8*. 6d. net. 

To the modern mind the very word 4 magic * stands 
for an idea which is little short of degrading. Yet 
we have to remember that, according to high 
authorities, magic was the real foundation of re¬ 
ligion, the most divine creeds having belief in magic 
as their basis. Furthermore, the ancient Oriental 
magicians passed on their accumulated observa¬ 
tions to the Greeks, enabling the latter to lay the 
foundations of mathematics, so that magic may be 
said to be the origin of science—of science through 
the intermediary of religion, as Frazer shows. But 
societies which thus owe so much to magic not 
only free themselves from it, but also vigorously 
reject it, turning from the occult with disgust. In 
our own day the occult is the object, not merely 
of disbelief, but also of active opposition and ridi¬ 
cule. Why ? That is the problem to which Prof. 
Cailliet addresses himself in this book, with many 
examples drawn from his intimate knowledge of 
beliefs and practices in Madagascar. 

Physics : Fundamental Laws and Principles with 
Problems and Worked Solutions. By Edgar 
Booth and Phyllis M. Nicol. Pp. 648, (Glebe, 
N.S.W.: Australasian Medical Publishing Co., 
Ltd., 1932.) n.p. 

This volume, which is of a good intermediate 
standard, is divided into two main sections. The 
first part consists of thirty-six chapters, and ex¬ 
pounds the fundamental principles and laws of 
physics in a series of dear statements which are 
driven home by means of a large number of illus- 

No. 3282, Vol. 130] 


trative problems, of a mixed bookwork and rider 

^The second part consists of answers to and worked 
solutions of the problems given in the first part. 

The whole book bears evidence of much care and 
thought in its preparation ; it should prove a useful 
aid in testing and co-ordinating the knowledge of a 
student of elementary physics. 

The Doctor Explains . By Ralph H. Major. Pp. 
xvi + 277 +27 plates. (London : Chapman and 
Hall, Ltd., 1932.) 15s. net. 

It would be difficult to present a more interesting 
and comprehensive account of progressive medical 
science and practice than that covered by this book. 
The author succeeds brilliantly in his endeavour to 
explain in untechnical language how the methods 
of treatment and diagnosis employed by modern 
physicians and surgeons are the results of research 
in many scientific fields, and his work should do 
much to promote intelligent interest in the pre¬ 
ventive as well as the curative services of medicine. 
The book is an inspiring record of human thought 
and action towards the conquest of disease, and it 
will be read with both profit and pleasure not only 
by the laity but also by many general medical 
practitioners. 

Hippokratesglossare. Von Max Wellmaim. (Quel- 
len und Studien zur Geschichte der Naturwissen- 
schaften und der Medizin, herausgegeben vom 
Institut fur Geschichte der Medizin und der 
Naturwissenschaften, redigiert von P. Diepgen 
und J, Ruska, Band 2.) Pp. iv + 88. (Berlin : 
Julius Springer, 1931.) 16 gold marks. 

This learned memoir is a valuable addition to 
the history of the sources of the Hippocratic com¬ 
mentators. The main point of its author is that 
Erotian, who wrote a glossary on the Hippocratic 
works during Nero’s reign, was not a grammarian, 
but a physician. Then he goes on to discuss 
the sources of Erotian, and to compare previous 
glossaries of the Hippocratic works witn them. 
The glossary of Bakcneios, who published the first 
edition of the Hippocratio works, was superseded 
later by the commentaries of Glaukias, Epikles, 
Heraclides of Tarentum, and Euphorion the 
Grammarian. 

Die lichtelektrische Zelle und ihre HersteUung . Von 
Dr. Richard Fleischer und Dr. Horst Teichmann. 
Mit einer Einftthrung von Prof. Dr. H. Dember. 
(WissenschafUiche Forschungsberichte , Natwrwis- 
senschaftliche Reihe , herausgegeben von Dr. 
Raphael Ed. Liesegang, Band 27.) Pp. xii +175. 
(Dresden und Leipzig: Theodor Steinkopff, 
1932.) 12 gold marks. 

Ttas unpretentious little volume gives, in compact 
and handy form, a very clear conspectus of the pro¬ 
perties and methods of production of light-sensitive 
cells. It is well produced and illustrated, and its 
usefulness is enhanced by a critical bibliography 
of some 230 entries, ranging over the years 1877- 
1931, 
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Physical and Observational Evidence for the Expanding Universe 

By J. H. Reynolds 


S O much has been written in rocent years on the 
subject of the expanding universe from the 
theoretical point of view, that there is no need here 
to give more than a summary of the position, 
following Sir Arthur Eddington. The * Einstein 
universe f was a conception based on a static solu¬ 
tion of Einstein's field equations in which matter 
was distributed with uniform density, filling a 
closed space, and in equilibrium owing to the 
balancing of gravitational attraction and cosmical 
repulsion. In 1917, Prof. W. de Sitter, of Leyden, 
put forward his now famous hypothesis, predicting 
large velocities of recession for distant objects, 
which was based on a small modification of Ein¬ 
stein’s equations. The difficulty about the ‘ De 
Sitter universe * was that it was empty, so that the 
cosmical repulsion acted without hindrance. 

Tne discovery, mainly owing to V. M. Slipher, 
that the line shifts in the spectra of the spiral 
nebulae were large and predominantly towards the 
longer wave-lengths, lent a considerable measure of 
support to de Sitter’s theory, but obviously the 
universe was not empty of matter, and some other 
intermediate solution had to be sought. Such a 
solution was found ultimately by Abbe G. Lemaitre 
in 1927, although its importance was overlooked 
until de Sitter and Eddington directed attention to 
it in 1930. They realised at once that a non-static 
solution of the Einstein equations was possible, 
so that an expanding or contracting universe was 
inevitable from Einstein s law of gravitation. The 
question whether contraction or expansion would 
best agree with the conditions actually existing 
was considered settled by the observed displace¬ 
ments of the nebular absorption lines towards the 
longer wave-lengths, which on the Doppler principle 
would be interpreted as measures of velocities of 
recession. 

The observational evidence required to establish 
the hypothesis, and to evaluate the expansion 
factor, lay in two separate series of data : (1) an 
adequate number of measured spectra of the extra- 
galactic nebulae with as wide a range of systems 
as possible, and (2) a trustworthy scale of distances 
for these systems. 

Radial Velocities derived from the Line 
Displacements in the Spectra 

From the instrumental point of view, the diffi¬ 
culties of securing satisfactory spectra for measure¬ 
ment were at first considerable. The spectrographs 
employed for stellar work and for galactic nebulae 
giving bright line spectra proved quite inadequate 
to deal with the faint continuous spectrum of the 
extra-galactio spiral and elliptical nebulas, even 
with prolonged exposures. 

The obvious remedy was to reduce the dispersion, 
although this made wave-length measures more 
uncertain, and it was not until a scale of about 
100 A. to the millimetre was adopted that satis¬ 
factory densities were obtained, with exposures 
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from twenty to thirty hours spread over several 
nights. 

The type of spectrum of the extra-galactic 
nebul® was found in general to be very similar to 
the solar spectrum, the principle lines being the 
H and K lines of calcium, and the 0 group, with 
some traces of the hydrogen lines, all appearing as 
wide and shallow absorption lines on a continuous 
spectrum. 



The first list of forty measured spectra was issued 
by V. M. Slipher about ten years ago. Among 
these a small group, including the Andromeda 
Nebula and M. 33 (the two spirals of largest angular 
size in the sky and probably the nearest) were found 
to have large displacements towards the shorter 
wave-lengths, and therefore considerable velocities 
of approach. These, with one exception, were all 
in the south galactic hemisphere in tne same region 
of the sky. 

On the face of it, this seemed to raise a serious 
difficulty, for, according to the hypothesis, it was 
impossible to have expansion and contraction exist¬ 
ing together. The discovery later of the rotation 
of the galaxy by Dr. Oort, and its subsequent 
confirmation, furnished a Bimple explanation of 
these negative velocities, as the term introduced 
was a large one, about 280 km./sec., and in the 
right direction. At the same time, it is as well to 
state that considerable discrepancies have occurred 
in the measures of the nearer as well as the farther 
nebul®. As an example of this, the first measures 
of the radial velocities of the Andromeda Nebula 
and M. 33 gave values of -300 km./sec. and -260 
km./sec. respectively, while the latest measures of 
these two spirals give much smaller values, namely, 
- 220 km./sec. and -70 km./sec. 

If the galactic rotation is responsible for these 
velocities of approach in the south galactic hemi¬ 
sphere, one would expect a similar effect on the 
nearer spirals of large apparent angular diameter 
in the north galactic hemisphere, so long as they are 
similarly situated in galactic latitude and longitude. 
There are two objects which conform to the&e 
conditions, M. 81 (N.G.C. 3031) and N.G.C. 2403. 
The velocity shift of the first nas been measured 
and is of the right order, -30 km./sec. N.G.C. 2403, 
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which should show a much larger negative velocity 
from its position, has not yet been included in the 
lists of radial velocities. 

Since 1928 the question of line displacements has 
been taken up at Mount Wilson by Hubble and 
Humason, ana the number of known displacements 
very greatly extended by the inclusion of fainter, 
smaller, and more distant objects. Special spectro- 


He 

Sun 

M. 32 

N. G.C.385 
N,G.C .4884 
Leo . 


FlQ. 2.—Measured displacements of the H and K Unas. 

graphic apparatus had to be contrived for dealing 
with these faint nebular images in the 100-in. 
reflector. For some of the previous work a dis¬ 
persion of 170 A. per millimetre was found to be 
concentrated enough, but this was replaced by a 
dispersion of 340 A. per millimetre. 

In its turn, this also was discarded for an even 
smaller dispersion for very faint nebulae. With a 
spectrograph objective of F/0-6 designed by Dr. 
W. B. Rayton, two prisms gave a dispersion of 
about 418 A. per millimetre at X4500, and one 
prism 875 A. per millimetre. The uncertainty of 
the result with the last-named is claimed to be not 
greater than 300 km./sec., which is small compared 
with the lipe displacements. The highest velocity 
yet measured was found in a cluster of small 
elliptical nebulas in Leo, where the displacement 
in the brightest member was equivalent to the 
stupendous rate of +19,700 km./sec. 

The small scale of the spectrum is naturally a 
disadvantage so far as measurement is concerned, 
but a well-defined comparison spectrum of helium 
above and below the nebular spectrum gave a 
series of wave-length positions quite accurate 
enough for the purpose. 

The Distances of the Extea-Galactic 
Nebula 

The great difficulty in correlating the radial 
velocities derived from the spectra with distance 
has been the lack of a definite scale of distances. 
Until a few years ago, even the order of distance 
was only a matter cl conjecture, but the discovery 
by Hubble of Gepheid variables in the outer regions 
of the Andromeda Nebula gave at last a basis for 
a definite estimate of the distance of this system. 

The previous work of Shapley and others had 
shown that a relationship existed between the 
absolute magnitude of these stars and their period. 
Those of short periods of a day or less are of con¬ 
siderably less intrinsic brilliancy than those of 
much longer period. All the Cepheids found by 
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Hubble were of the longer periods, corresponding 
to the stars of greater absolute magnitude, those 
of shorter period being presumably too faint to be 
detected. As a first approximation the dist&noe 
of the Andromeda Nebula was determined as a 
million light-years, and a similar investigation of 
M, 33, a neighbouring formation in the sky con¬ 
taining well-defined masses of stars, led to a slightly 
less distanoe. The Gepheid variables are undoubt¬ 
edly the most reliable guide to distances, but there 
are other types of stars to whioh absolute magni¬ 
tudes can be assigned within wider limits. Such 
are 0 type stars of very high surface temperatures, 
B type of temperatures of about 15,000 C., novae 
which have occurred from time to time in the nuclear 
regions, and others. These were also found to 
exist in the two nebulae mentioned. Linked up 
with the Cepheids they gave a reasonably consistent 
result. Estimates of these and other spiral and 
elliptical nebulas were also made by Lundmark of 
Uppsala and agreed in general with those obtained 
by Hubble. 

Later a list of the eight nearest nebulae was com¬ 
piled by Hubble, based on magnitude observations 



Fro. 3.-—'The Great Nebula (M 31) In Andromeda. 


of involved stars of known types and including the 
two Magellanic Clouds which were regarded as 
irregular extra-galactic nebulae. 

For more distant nebulae in which faint stars 
were actually detected but the types of which were 
unknown, Hubble adopted the principle that there 
is an upper limit to intrinsic stellar luminosity, 
and that observed differences in magnitude of these 
! faint stars in various nebulae T give a rough guide 
[, to differences in distance. 
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Unfortunately, discrete star discs can be more 
easily detected in the condensed or later type of 
spiral than those having an amorphous bright 
nucleus and a varying amount of outer condensa¬ 
tion. Out of a total of 31 nebulae of the type of the 
Andromeda Nebula, 19 gave negative results, while 
out of 30 of the condensed type of M. 101, 22 gave 
positive results. This means that for two objects 
of different types, comparable so far as diameter 
and distance are concerned, one would probably 
show star discs and the other would not. 

Some other criterion, therefore, had to be adopted. 
The most obvious was the angular diameter, which 
on the average would vary directly in inverse ratio 
to the distance for any particular class of nebulte. 

The difficulty of getting a reliable scale of dis¬ 
tances, either by the integrated light of the nebula) 
or the diameters, is very well exemplified by taking 
the two spirals of largest angular diameter in the 
sky—M. 33 and the Andromeda Nebula (M. 31). 
The # distances of both have been well determined 



Flo. 4. 'Spiral nebula H 38 photographed with 60 In. reflector at 
Mount Wilson. 


by Hubble from the Cepheid variables involved, 
and come out as follows : 



Distance In 10 1 
parsec*. 

Diameter. 

Estimated 
Visual Integrated 
Magnitude. 

M 33 

2*36 

80' 

7 

M 31 

---; 

2*47 

140' 

5 


(One parsec- 3 259 light yean.) 


M. 31 i B thus more than half as large again in 
angular diameter, and its total integrated light six 
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times that of M 33, yet it is actually more distant, 
although the difference is comparatively small. 

Of course, if a great number of nebulae of either 
the spiral or elliptical type are taken, the diameter 
and integrated luminosity together would give a 
rough scale of distances, but the distances of par¬ 
ticular objects might be out by as much as 40 
per oent. 



Flfl. 6.—N.G.C. 3379, a typical elliptical nebula. 


Hubble and Humason prefer to adopt total lumin¬ 
osity alone as a criterion for the nebulae in which 
no stars are visible, on the ground that while in¬ 
creased exposure systematically extends the linear 
dimensions on the plate up to a superior limit, the 
percentage of increased diameter is much greater 
than the percentage of total luminosity, as there 
is normally a great concentration of luminosity in 
the nuclear regions. But in any event, it is obvious 
that the great trouble in arriving at a satisfactory 
scale of distances is the lack of homogeneity in the 
observational material. Even for the same objects 
the integrated luminosity obtained by photographic 
out-of-focus images differed by as much as three 
magnitudes in the results obtained at Mount Wilson 
and Harvard respectively. In the clusters of 
elliptical nebulee, which must be of the same order 
of distance, there is a range of four magnitudes 
between the brightest and the faintest, so here 
integrated luminosities would be anything but a 
sure guide. 

Correlation of Radial Velocities and 
Distances 

Notwithstanding the unsatisfactory nature of 
the scale of distances, Hubble established in 1929 
that there is a general correlation between radial 
velocities and distances of. something like 500 
km./sec. per million parsecs. The following lists 
give some typical examples: 

Estimated Distances and Equivalent Radial 
Velocities or the Eight Nearest Known Systems 


System. 

R. 

V. 

L. 

B. 

Nubecula Major . 

0*262 

+ 170 

246° 

-35° 

Nubecula Minor . 

0*290 

+290 

266 

-40 

N.G.C. 8822 . 

1*92 

- 130 

350 

- 19 

M. 33 . 

2*36 

-70 

101 

-31 

M. 31 . 

2*47 

- 186 

87 

-22 

M. 101 . •. 

40 

+ 200 

116 

+ 58 

N.G.C. 2403 . 

6*3 


62 

+ 28 

M. 81 . 

7*3 

-30 

107 

+ 39 


R, - distance in parsecs x 10 s , 

V. as equivalent velocity displacement. 
L. = Galactic Longitude. 

B. = Galactic Latitude. 
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The given here are based on the 

Cepfceid variables, except the two last, where stars 
of other types are used as gauges. 

The solar galactic rotation effect, found by 
Hubble to be about 280 km./sec. with its apex in 
galactic longitude 32° and latitude + 18°, introduces 
large corrections in most of the 
above. Taking this into acoount, 
all the negative velocities dis¬ 
appear, ana we are left with a 
quantity which represents a 
combination of the, expansion 
rate and the peculiar motion of 
the system. 

In the next table the solar 
galactic rotation effect is smaller 
compared with the velocities. 

Representative systems only 
are given, as the total num¬ 
ber now known altogether is 
over eighty. 

Here the radial velocities 
have already been corrected for 
the galactic rotation. 

Tne distances have been esti¬ 
mated from involved stars of 
the 18th magnitude and fainter, 
the types of which are un¬ 
known. These stars are taken 
as representatives of maximum 
intrinsic luminosities. 


different velocities, but the general results 
such as to give ample support to the exp&nftkfo 
hypothesis. 

From the data given, Hubble and Humason adopt 
a round figure of 560 km./sec. per million parsecs 
as the velocity-distance relation. Although the 



. +41* 6' (Perseus). 


U.A. 8 h. 12 m. 


System. 

R . 

V.. 

Mn. 

Mi. 

N.G.C. 6236 . 

0-9 

+ 500 

10-4 

18-5 

3627 . 

0-9 

+ 850 

91 

18-6 

1068 

10 

+ 920 

91 

18-7 

7331 . 

M 

+ 500 

10*4 

19*0 

4258 . 

1*4 
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Mn- integrated nebular luminosities. 
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Past this point stars are no longer available as 
criteria of the more distant systems, so reli&noe has 
been plaoed by Hubble on the integrated visual or 
photographio magnitudes of the nebuhe themselves. 
If we take a hypothetical nebula of average total 
iptrinaio luminosity and imagine it removed to 
twice the distance, its diameter would of course be 
halved and Its total luminosity reduced to a quarter. 

As the ratio between one stellar magnitude and 
the next is 2*512, it follows that a decrease in lumin¬ 
osity of one magnitude would -be equal to an in¬ 
crease of distanoe by 1*58. This is therefore the 
equivalent ratio in the following table, where inte¬ 
grated magnitudes take the place of estimated dis¬ 
tance*. Luge discrepancies are inevitable in suoh 
a procedure, as the results show. 

As a final test of the validity of the expansion 
factor for very distant objects, Hubble and Humason 
examined certain of the brighter nebulas whioh 
appear In isolated groups. The great majority of 
. these are of the small elliptical type, showing no 
spiral structure. Some nebulae in the 
whiah would perhaps be better 
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whole investigation was necessarily based on inde¬ 
terminate and to some extent arbitrarily selected 
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material, the relation seems to be a reality. The 
velocity ratio found can scarcely be regarded yet as 
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more than a first approximation, but it is of the 
right order. 

A question has been raised as to the proper, 
interpretation of the observed displacements of the 
















462 ; ' /' ' ■ , ^ 24^1032 

to loss of energy in the photon in course of timet 
due either to innerent instability or collisions with 
other photons. He concludes: 7 ‘ Such an interpre¬ 
tation of the extraordinary shifts that are observed 
will be more acceptable to many than an inter¬ 
pretation which makes our galaxy a centre from 
whioh all others are fleeing with speeds that are pro¬ 
portional to the distances 

Canons of Archaeological Theory 1 * 1 

By Dr. David Randall-MacIvhr 

I ilROM a vast and intricate subject I will select In a less crude but not very different form, the 
1 for discussion only two of the principal prob- same error appears in the attempt made by several 
lems of archaeology—namely, the application of a justly admired writers to establish a chronological 
time-scale and the proof of the dissemination of a scale for the typological series preceding the 
culture. First, then, as to the time-scale. A series historical in a country like Egypt. The system of 
of culture periods has been well established, so that sequence-dating based on typology is now familiar 
there is a reliable system of what is called * relative to all students. It was established for Egypt by 
chronology ’ from the earliest Stone Age down to Sir Flinders Petrie, and for Europe in general by 
the time of full documentary history. But it is a Montelius. As a scheme of relative chronology it 
very different matter when we attempt to translate sometimes creaks a little, but on the whole it works 
these culture periods into centuries and thousands well and has justified itself, though it may need 
of years;. We are wholly dependent for our absolute occasional emendation. But the recurring attempts 
chronology upon the dates recorded or obtained made by one author after another to translate this 
by injfiiediate inference from ancient writings relative system into an absolute chronology of years 
or traditions. The fragmentary relics of Me^o- have no logical justification whatsoever, and only 
potamian and Egyptian official chronology furnish encourage self-deception. 

a time-scale, liable to much uncertainty in minor The argument is really based on an assumption 
details, but trustworthy in all its main lines. As which can easily be shown to be fallacious. This 
archaeological discovery proceeds in the coming is the assumption that the rate of progress in 
years, we may reasonably hope to arrive at a com- civilisation is always uniform. If we know the rate 
pletely graduated scale of chronological dating in of development in types whioh took place during 
actual years for every part of the ancient world the First and Second Dynasties and know also from 
after 3500 b.c. But if it is asked what means we inscriptions the length of these dynasties, then, it 
have for establishing a chronological as well as a is argued, we have a yard-stick which can be applied 
typological scheme behind 3500 or possibly 4000 b.c. , to the period preceding the First and Second 
I answer unhesitatingly that we have none, and that Dynasties. It is as though a policeman, having 
unless earlier written records or traditions oome to timed a speeding motor car over a measured mile, 
light it is probable that we shall never have any. and found that it was going at sixty miles an hour, 
One very crude method of attempting to avoid should appear before the magistrate and state that 
this impasse is so illogical that I need spend little it was evident the defendant had been proceeding 
time in discussing it. Below the strata in which all day at sixty miles an hour, 
definitely datable objects are found—whether at If, however, we must abandon such illegitimate 
Knossos, Ur, Susa, Mohendjodaro, or any other very methods, it is not quite impossible that properly 
ancient site—there are generally strata of a certain direoted ingenuity may find some others which will 
thickness in which other and obviously earlier forms give a rough scale, less accurate indeed than the 
occur, Now, it is sometimes suggested, even by chronological, but, nevertheless, valuable. The 
skilled explorers in their less discreet moments, that recent success of Miss Caton-Thompson in.settling 
the mere thickness of these undated layers may give the very difficult dating of Badarian culture by 
an indication of the length of time whioh it took to truly logical methods based on geology is very 
form them. Yet a very slight amount of reflection, encouraging; knd thirty years ago I myself made 
not to speak of actual experience in the field, will a suggestion which I still think has some value. If, 
show that this reasoning is as childish as it is simple. I suggested, we could discover the village corre- 
I have myself seen in Egypt deposits many feet deep sponding to an ancient cemetery, and also ascertain 
which can, nevertheless, be proved, by well-dated the total number of burials in that cemetery, then 
objects at the top and bottom, to have been formed we should be able by calculating the presumable 
within a single century ; and I have also seen a death-rate to arrive at a rough estimate of the 
concentrated stratum of not more than four feet number of generations. It iB evident that several 
which contained the products of many oenturies factors in this equation can never be established 
closely pressed together. more than approximately, but it would be worth 

attempting, if ever a suitable site could be, found*, 
Next we may briefly consider, the problem of the 
I dissemination of cultures. This is reany the cardinal 
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• From the presidential addresa to Section H;(Anthropology) of the 
Britten Annotation, entitled "The PUce of Archeology a* a Science, and 
Some Practical Problem* In lta Development", delivered at York on 
Sept. S, 


spectral lines. Is the Doppler effect the only poss¬ 
ible interpretation ? If the slowing down of light 
over vast distances is a possibility, shifts towards 
the red would be expected—indeed, de Sitter’s 
original cosmology suggested this as alternative or 
complementary. 

A letter to Nature of Jan. 16, 1932, from Prof. 
W. D. MacMillan, suggests that the red shift is due 
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{ iroblem of archeology, irresistibly attractive, and has to be roofed. Is the laying of slabs, one over?- 
or that very reason offering peculiar temptations lapping the other so as to form a corbel, so intricate 
to hasty and premature generalisation. a device that it might not be invented in many 

Now, the foundations of this particular study, in places simultaneously ? It seems a very primitive 
so far as they have been well and truly laid at all, process, even if it has been developed with great 
have been laid not by archaeology but by other skill in certain countries. 

sciences, those in fact which deaf not with man It has sometimes been suggested that the dis- 
himself but with the conditions necessary to his covery of the uses of burned clay, and conse- 
very existence. Geology, climatology, palaeonto- quently of baked pottery, may have be$n due to 
logy, palceobotany have been the instruments of the accidental firing of a wattled hut. If so, it is 
that great progress in synthetic theory which I difficult to maintain that the invention of pottery 
have pointed out as the special achievement of the oould only happen in one place, unless the use of 
last thirty or forty years. Those who have worked fire was limited to one little spot on the earth, 
out the details and the stages of the Ice Age and These apparently elementary questions go to the 
the rainy periods have shown us that various parts root of the whole matter. Whatever answer an 
of the world were uninhabitable for a long time, archaeologist might give, he could not persuade by 
It is obvious, for example, that man cannot exist logioal means any opponent who chose to disagree 
under a snowfield, so that it is useless to look for with him. He would be obliged, when driven into 
him north of lat. 60° until the Ice Age is well past, a corner, to say, “ I am convinced ” of this or that, 
Conversely, large areas which to the modern view but the conviction would express nothing more 
seem impossible homes for man are shown to have than his own temperament and psychology, 
been eminently suitable for the life of the palaeo- To apply logic at all, then, we need to find our 
lithic hunter. The Sahara and the Gobi desert in material in highly specialised products or habits of 
their present condition cannot maintain the life of man. In short, it is only possible to reason con- 
man or beast; but the climatologist shows that vincingly when manufactures or arts and crafts 
there was a not very remote period when they were have reached a high point of intricacy. Let us 
well-watered regions, covered with grass like the take examples from flint-working, man’s earliest 
South African veldt, and teeming with large game, craft. It seems fair to say that the use of natural 
Thus he explains what otherwise might have flints, perhaps even of pre-Chellian or rostro- 
remained an ambiguous problem for the archaeo- carinate and other forms which involve the mini- 
logist, the finding of human implements of very mum of workmanship, might arise independently 
early types in these apparently uninhabitable tracts, among various types of almost simian man. But 
The botanist next comes forward to tell us that when it comes to elaborate chipping, and when 
the food plants on which a settled agricultural this chipping produces implements of identical and 
life depends can only be found in their wild state highly specialised forms, then it is indeed logical 
in certain closely defined areas. He also shows how to argue that this process and these forms could 
ohangesof climate produce various types of afforesta- only have been invented'once and only in one 
tion which peoessarily limit the movements and acti- region. Chellian flints already seem to me to be 
vities of a mai who possesses only primitive tools. so distinctly a product of a highly specialised 
But when the archaeologist proceeds by purely intelligence, which might have taken a hundred 
archaeological methods to fill in the dotails on a other forms, that it must inevitably be inferred 
background of which the outlines are thus im- that a single type of man originated these artefacts, 
mutably drawn by the other sciences, he is oon- even though they are found distributed over an 
fronted with innumerable difficulties of method, immense area. 

and the logic of his procedure is not always well Still more it might be supposed that when one 
studied. In the first place, we must necessarily more degree of elaboration has been added, by the 
rule out many types of reasoning which are so use of so peculiar a technique as pressing off flakes 
general and inconclusive that they can never carry as well as chipping, the logical inference was still 
any conviction. A little serious reflection must stronger. If, further, this peculiar technique is 
Bhow that we necessarily know so little of the mental oombmed with peculiar shapes, then the case seems 
equipment of early man that it is often impossible to be almost irresistible. To aocept this would entail 
to say what actions and habits are natural to all some surprising consequences, linking, for example, 
men as highly developed anthropoids, and what are the Badarian culture of earliest Egypt with the 
so peouliar as to be specifically human and oharac- Solutrean of Europe and perhaps with other even 
teristio of one or another developed type of man. remoter places. Yet it is certainly good reasoning* 
That man should seek shelter from the elements It is curiously significant, however, of the difficulty 
is so obviously natural, and so like all other animals, of arriving at any certain conclusions that just as 
that probably no one would argue that the living we might be readv to accept this theory of the 
in oaves or the construction of a primitive shelter, Solutrean, with all its far-reaching consequences** 
analogous to an animal’s lair or a oird’s nest, must Menghin comes forward with the assertion that the 
presuppose any identity of race or origin. Or again, Solutrean style is the natural and inevitable product 
may not any animal pile up stones ? And if so, at of the juxtaposition of a core-working and a flake- 
What exact stage does the piling up of stones become working industry. 

such a complex action that it can only be developed In contrast to the doubts and uncertainties which 
in one place ? Suppose that a shelter of stones I beset all reasoning based on the manufactures and 
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products of early man, it is a relief to turn to a field 
to which unquestionable logical certainty can be 
achieved. This is when we are able to study man's 
action in moving and displacing natural products* 
For when the natural distribution, as known to 

S eologists, of rocks, ores, and other natural products 
i artificially changed, there can be no doubt that 
man has been at work. Thus, if a certain kind of 
flint is peculiar to Grand Pressigny in France and 
implements of that flint are found in Switzerland, 
there can be no doubt that Switzerland is trading 
with Pressigny. Similarly, if gold combined with 
antimony is known only to ocour in Transylvania, 
it is a just, though a surprising, inference that the 
sceptre of a very early Egyptian king, living about 
3000 b.o., which showB this unique combination of 
metals, is made of gold from Transylvania. To take 
a simple example from nearer home : if a number 
of stones in the oiroles of Stonehenge are of a type 
peculiar to Wales, they must have been transferred 
from Pembrokeshire to Salisbury Plain by man. 

Raw materials, then, are better evidenoe than 
manufactures, especially in the earlier stages of 
man's life. When we are dealing with the works of 
man, logical prooesses of real value only begin to be 
applicable as handicrafts become more complicated 
and as the arts begin to emerge. Between art- 
styles, if we are sufficiently discriminating, it is 
possible to institute sound contrasts and compari¬ 
sons. To take an extreme example, we should no 
doubt recognise a Greek statue even if it were found' 
in West Afrioa. The hammer-axes of Troy and the 
Danube, the polygonal battle-axes so widely spread 
over southern Russia and northern Europe, the 
lunulas of Irish gold, the decorated situlas of Iron 
Age Italy, the painted vases of pre-Corinthian style, 
may stand as examples of highly specialised pro¬ 
ducts which unquestionably denote commerce and 
reciprocal influence wherever they occur. 

We have to be on our guard, however, against 
many oases in whioh the style is scarcely developed 
enough to be a convincing criterion, or in whioh the 
style has become so oonfused owing to cross influ¬ 
ences that it gives an ambiguous answer. Most of 
all does this ooour in the sphere of pottery. There is 
more bad reasoning in regard to pottery than in 
regard to any other part of our subject. 

Especially in such early stages as the Neolithio 
and the Chalcolithic, there is the same danger of 
reasoning in too general terms that I have already 
pointed out in regard to primitive customs and 
habits. The smaller vessels used during the Neo¬ 
lithic stage are all imitations in clay of receptacles 
originally made in other materials. Goatskins, 
leather bags, gourds, and baskets are some of the 
natural predecessors of pots. It is only to be ex¬ 
pected, therefore, that the day imitations of these 
will be found far and wide among people who may 
^have had no racial connexion or commercial inter- 
' course of any kind. It is only occasionally that 
geographical conditions may intervene to prove that 
there is a real unity of culture underlying the super¬ 
ficial resemblances. There is, however, one happy 
instance of this. Gourds are indigenous in tropioal 
and semi-tropical countries, but do not grow natur- 
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ally in Europe. When, therefore, pote derived from 
gourd-forms are found in Moravia, it is a logical and 
necessary inference that the people who made them 
on the Danube came from a gourd-producing coun¬ 
try like Asia Minor, or were in dose commercial 
relation with it. 

In this connexion, I should like to contrast two 
examples of reasoning, one of which has led to useful 
and fruitful results, while the other threatens to 
plunge us into confusion. All archaeologists are 
agreed that the beakers whioh have such a wide 
distribution over Europe in the Bronze Age are 
derived from a single source, though they are not 
unanimous as to the centre of origin. This unifica¬ 
tion of a single system all over the west and north 
of Europe, inoluding Great Britain, has greatly 
assisted the study of the Bronze Age in those 
regions. But contrast with this the attempts which 
are being made to unify the schools of painted 
pottery so as to make a chain from Chalcolithic 
Sicily to China. The dates are hopelessly incom¬ 
patible over large sections of this immense area, the 
civilisations have few if any points in common, and 
yet we are invited to unify them on the sole basis 
of paint being used. It is even asserted in so many 
words that it is improbable that the idea of apply¬ 
ing paint to pottery should arise independently in 
different centres. It might be too dogmatic to say 
that this is utterly illogical, but it can certainly be 
said that it is quite unconvincing. The discovery 
of paint is in itself easy and inevitable, and onoe 
this medium is known, it will naturally be used for 
anything and everything. 

This leads me to make, in conclusion, the only 
suggestion that I think need be made in regard 
to the training of the young arohraologists of the 
coming generation. I do not believe that early 
specialisation in archeBOlogioal training would be 
wholesome—indeed, I think it would probably be 
rather harmful. As I mentally call over the roll of 
my most distinguished colleagues, some a little 
older and some a little younger than myself, I am 
struck with the remarkable diversity of their back¬ 
ground and training. This diversity has probably 
been a real souroe of strength. That classical 
scholars, historians, anthropologists, geologists* 
lawyers, engineers, artists, and many other types 
of mind should focus from different angles on the 
same subjects has led to catholicity and breadth* 
For it is not so important that an archaeologist 
should be an expert in one subject as that he should 
be widely and well educated. 

With this premise once granted, 1 think that 
much time would be saved, and much efficiency 
would be added, 11 the student at the beginning of 
his archaeological career were to superimpose a year 
or so of intensive technological training on his more 
general education. We all know the saying that a 
man does not really know about an object until 
he can make it. A technical training Jn primitive 
handicrafts such as pottery-making, flint-chipping,; 
weaving, and the ha 2 mner^, aBoyhag,and easting 
of metals, would give him an insight which no mere 
reading or even handling of 
give. 


f!;* 
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Sib Ronald Ross, K.C.B., K.C.M.G., F.R.S. 

ONALD ROSS’S great discovery was made so 
' long ago that it is difficult for anyone, unless 
he is nearer sixty than fifty years of age, to remember 
either the baffling mystery of malaria or the flood 
of light which his discovery threw not only on 
malaria, or even on tropical diseases generally, 
but also on all disease. His discovery disclosed 
conclusively a new method of the transmission of 
disease ; and its practical importance was immedi- 
ately recognised, as Great Britain was beginning 
to understand how vital it was to minimise the 
wastage of life involved in maintaining her Empire 
overseas. 

Ross stated himself that it was about 1889 
when he began to take his profession seriously, and 
he was specially attracted to the fever cases that 
mainly filled his hospital. As he had not heard 
of the work of Marchiafava, Celli, or Golgi, it is 
perhaps not surprising that he was unable to 
recognise the bodies described by Laveran. But 
a visit to London in 1894 brought him into contact 
with that other great figure in tropical medicine, 
Patrick Manson. Manson knew all that was to be 
known about malaria parasites at that time, and 
his penetrating mind had already decided that, in 
some way or another, the mosquito was the agent by 
which the disease passed from one man to another. 
Nor were his speculations merely the dreams of 
an idler, sitting in a comfortable arm-chair. 
Manson had worked in China and had there dis¬ 
covered two phenomena : the nocturnal appearance 
of the embryo of Filaria bancrofti in the blood of 
man, and the shedding of its sheath when the blood 
was cooled. He had wondered what all this meant. 
Had it any bearing on the life-history of the 
parasite ? He had realised that this disease could 
not be spread by direct contact, and that some 
special mechanism was required to assist the 
parasite’s escape from the human body. He 
rightly inferred that the mosquito was the most 
likely means by which that occurred. He reasoned 
that when the mosquito sucked blood from man, 
the parasites would be sucked in too, and that 
after living in the mosquito during its lifetime, they 
would escape on its death into water, from which 
they would again reach the body of man by in¬ 
gestion. 

Manson forthwith put his ideas to the test, for 
he was a man of action ; and he saw things that 
convinced him that be was right. Men might tap 
their heads and suggest that Manson was mad in 
some of his ideas. I am sure he only smiled at 
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that, for he had seen with his own eyes something 
that could have only one meaning, namely, that 
the parasites had found a congenial abode outside 
of man, and were growing in the mosquito. With 
this firmly fixed in his mind when he begaq to work 
on malaria in London, and when he saw certain 
strangely moving forms, he concluded that these 
were not due to the convulsions of a dying parasite, 
but were the beginnings of a new life cycle which 
would be spent partly in the mosquito, partly in 
water, and ultimately in man. 

Manson told all these things to Ross ; and it 
was decided that Ross should begin his investiga¬ 
tion with the crescent form of parasite and try to 
follow the flagellum, that curious writhing thread 
which bursts from the crescent some time after 
blood has been drawn from man. 

As it turned out, however, although the flagellum 
was the new phase of the parasite’s life outside its 
human host, it was practically useless as a clue to 
the discovery of the secret. “ Follow the flagellum ” 
was Manson’s advice ; but the flagellum absolutely 
and utterly disappeared soon after it entered the 
mosquito’s stomach, and it could be found neither in 
the stomach nor in any other tissue or organ of the 
insect. It is here that the genius of the younger 
man came to the aid of that of the older. For Ross 
had the perseverance that is required to make a great 
discovery, and he had the eye and mind to recog¬ 
nise the malaria parasite when it presented itself, 
strangely disguised, in the wall of the mosquito's 
stomach. 

For nearly two years Ross hunted for the elusive 
thread. Ho dissected, he stated, more than a 
thousand mosquitoes, going through every possible 
tissue, and working out a technique that finally 
laid bare the parasite. What neither Ross nor 
Manson knew was that only a few species of 
anopheles carry malaria, and that in many parts 
of the tropics, India included, the number of the 
dangerous species is a very small percentage; 
indeed, in many places, only a fraction of one per 
cent of the total number of mosquitoes that buzz 
around and bite a man. But at last came the day 
when Ross had a new species of mosquito to feed. 
He bred it from a new kind of larva. He kept it 
in captivity, and he pictured in his notes the egg 
of the insect, which is clearly that of an anopheles. 
He fed it on a malarial patient; a few days later 
he dissected out the stomach of the mosquito by 
his own special technique, and there lay the malaria 
parasite—a tiny thing, but to the searcher’s dye 
the thing he had sought so long and so patiently— 
indubitably the thing, for it had the fine grains of 
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pigment that the parasite in human blood contains. 
He had triumphed over the chief difficulties, and 
discovered the two unknown quantities, neither of 
which could have been found separately : first, 
where the parasite appeared in the tissues of the 
mosquito, and second, the kind of mosquito in 
which the parasite was found. 

Now on the eve of complete triumph, an exasperat¬ 
ing delay occurred. Ross was removed to a station 
in which there was no malaria; but thanks to 
Manson, he was put on to special research duty. 
He had learned how to keep mosquitoes alive for 
longer than Manson thought they lived, and he 
soon followed the development of the parasite 
through all its stages iri the mosquito—the growing 
zygote in the stomach wall of the insect, the 
development of the sporozoites in the zygotes, the 
bursting of the zygote outwards, the spread of 
these sporozoites through the body juices of the 
mosquito, the presence of the salivary glands in the 
fore part of the body of the mosquito, the gathering 
of the sporozoites into the glands, the duet leading 
from the salivary glands direct to the proboscis of 
the mosquito, and the final and conclusive proof, 
the infection of healthy birds by the bite of 
mosquitoes containing these sporozoites in their 
salivary glands. Can we wonder that when Manson 
announced these discoveries to the Tropical Section 
of the British Medical Association at Edinburgh 
in 1898 they created a “ profound sensation among 
the members M , who stood and cheered ? 

To estimate the advance made by these dis¬ 
coveries, it is worth while for a moment to turn 
to what men knew of malaria when Ross began 
his work. Laveran had discovered the parasite 
of malaria. Malaria was no longer a vague mist 
floating over a swamp, that entered a man and 
eaused chills and fevers, with a rhythm almost like 
the changes of the tide or the phases of the moon. 
The miasmic hypothesis of malaria was a fine 
conception ; it explained better than any other 
all the facts of European malaria. It was, indeed, 
a very brilliant explanation of one of Nature^ 
most cunningly hidden secrets. In Europe, it was 
true that malaria was a disease of low-lying swampy 
places, and that elevation gave immunity from 
the disease. But unfortunately, the explanation 
that fitted European malaria totally failed to 
explain it in other parts of the world. There, 
malaria was often virulent when there was only 
fast-running water and not a swamp within miles. 
Some of the most intensely malarial places were 
among the hills. Malaria occurred in deserts, as 
well as jungles; or in towns which were neither 
jungles, deserts, nor swamps. 

Laveran gave precision to the conception of the 
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disease, hut did not show how it spread from man 
to man, although he had suggested that it might 
be carried by the mosquito. There were specula¬ 
tions and observations and experiments in abun¬ 
dance. Air, earth, and water were searched. 
Every excretion of man was examined: and 
claims were made that we now know were false. 
King in 1883 suggested that the mosquito picked 
up malaria in a swamp and infeoted man when it 
bit him, and gave nineteen reasons for this sup¬ 
position, some of whioh were attractive and true 
within limits. Smith and Kilbome showed con¬ 
clusively that Texas fever of cattle was caused by 
Piroplasma bigeminum , a blood parasite with 
some resemblance to the malaria parasite, and that 
it spread by means of the tick ; but they failed to 
discover the parasites in the tick, and still less to 
demonstrate an elaborate life-history like that of 
human malaria in the mosquito. Manson thought 
the mosquito received the disease from man ; that 
it died on water, and that man became infected 
either by drinking infected water or inhalihg 
infected dust. Manson failed to prove that 
mosquitoes transmitted disease, because, even for 
so large a parasite as the filaria , his method and 
technique were at fault: method and technique 
being to science what organisation is to business, 
and at times even more essential. 

In the long and arduous search, Ross had nothing 
to help him but his own indomitable perseverance 
and the genius to recognise what he saw. Had he 
not persevered and won through, the secret might 
have been a secret still. What a difference 
that would have made. If Manson could say that 
in some measure his only claim was he had dis¬ 
covered Ross, in like measure it might be said that 
Roes discovered to the world the genius of Manson. 
loan imagine the Goulstonian lecturer of 1998 refer¬ 
ring to Manson and Ross, tracing their researches 
and discoveries, and the subsequent discoveries of 
the transmission of yellow fever, trypanosomiasis, 
tick fever, typhus fever, and other diseases by 
insects, and then asking his audience to think what 
a happy chance brought these two great men 
together. 

Ross was happy in his great discovery. He was 
pleased at the honours he received. They were 
the highest the academic and scientific world could 
give. But he was never unduly elated, and he 
never forgot and never ceased to say that his work 
was not done for the sake of science, but for the 
sake of his fellow-men. 

It was a bitter disappointment that the world 
made so little of the knowledge he gave it. 
With his far-seeing mind he realised that by his 
discovery the work of prevention was not ended, 
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"but only begun. Even in the hour of triumph, 
when the shouts of victory might have distracted 
him, he wrote, in the very first paper he published 
after the discovery, that the way of progress was 
by further “ experiment and research ”. It was, 
however, to be “ experiment and research ” on a 
scale larger, in time and spaoe, than the medical 
profession had visualised, and the results have 
come in slowly for that reason ; but solid progress 


has been made, and Ross’s last birthday Was 
brightened by good news from Africa about the 
development of the work to which he had devoted 
his genius and his life. Then clouds closed over 
one of the most active minds of his generation 
one of the foremost men of science of his time 
and on one of the great benefactors of mankind. 
He died at the Ross Institute, London, on Sept 
16, 1932. Malcolm Watson. 


News and Views 


Sir Ronald Ross 

Fob many weeks the thoughts of scientific col¬ 
leagues everywhere, as well as those of a large group 
of the lay public, have frequently turned to the bed¬ 
side of Sir Ronald Ross where he was lying grievously 
ill. All who knew Sir Ronald personally cherished 
the hope that they might again be privileged to meet 
him, though in their minds they knew that such an 
event was unlikely. The parting came on Friday last, 
when he crossed the dark river into the land of silence. 
To few men have such brilliant and intellectual 
attributes been given, and none has had greater in¬ 
fluence upon the comfort and welfare of the human 
race. The versatility of his genius was really re¬ 
markable. Not only was he the author of several 
mathematical works of high order, but his volumes 
of verse showed him to possess rich talents of poetic 
conception and expression. His scientific work is 
appropriately surveyed on p. 465 of this issue by 
Sir Malcolm Watson, director of tropical hygiene and 
principal of the Department of Malaria Control at the 
Ross Institute and Hospital for Tropical Diseases, 
where Sir Ronald Ross died. We are fortunate in 
being able to publish this appreciation from one who 
did so much to apply the results of Sir Ronald’s in¬ 
vestigations to anti-malarial measures in the Federated 
Malay States, Singapore, and elsewhere, and has been 
closely associated with him at the Ross Institute for 
several years. 

Sir Ronald Ross was bom on May 13, 1857, at 
Almora, India, and after being educated at a private 
school, studied medicine at St. Bartholomew’s Hos¬ 
pital, and entered the Indian Medical Service in 1881. 
His investigations on the life-history of the malarial 
parasite and the means of preventing malarial infec¬ 
tion began with a clue indicated by Sir Patrick 
Manson. When Ross first attacked the problem in 
1896, at Secunderabad in India, the circumstances 
entailed much difficulty and many delays. Here he 
opened up an investigation as to whether the malaria 
parasite, discovered by Laveran, passes part of its 
life-history within the body of a living insect. After 
more than two years of fruitless experiments, Ross 
discovered a stage of the human malaria parasite in 
the tissues of the mosquito, anopheles, which had 
been allowed to feed on the blood of a malarial patient. 
In 1898 he proceeded to work out in detail the life- 
history of the malarial parasite found in sparrows and 
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larks in India. Ho traced the stages in development 
of thin parasite from its inception into the stomach 
of the gnat, Culex fatigans, which feeds on the blood 
of these birds, to its passage back into their blood 
through the secretion of the poison gland of the insect. 
Thus he furnished conclusive experimental proof of 
the part played by tho insect in propagating the 
infection. Ross was elected ft fellow of the Royal 
Society hi 1901, and in 1909 was awarded a Royal 
medal of the Society. He was awarded the Nobel 
prize in Physiology and Medicine in 1902 ; and 
national recognition of his work is represented by the 
honour of K.C.B. conferred upon him in 1911 and 
K.C.M.G. in 1918. 

Egypt Exploration Society's Jubilee 

By exhibiting two relatively small collections of 
objects and manuscripts from the many thousands 
presented to the British Museum by the Egypt Ex¬ 
ploration Society during the fifty years of its exist¬ 
ence, the authorities of the Museum have fittingly 
marked the jubilee of the Society and once more re¬ 
minded the public of the way in which the national 
collections have been enriched and the sum of the 
nation’s wealth increased by the benefaction of private 
effort. Yet the objects which may be exhibited in 
the collections of a museum, however intrinsically 
valuable, priceless for their rarity, or instructive as a 
means of re-creating the history or the everyday life 
of a vanished civilisation, represent but a part of the 
achievement of an association of private individuals 
engaged in the common pursuit of the scientific ex¬ 
ploration of the obscurer phases of the early history 
of mankind. A year or two ago, when the Society 
for the Promotion of Hellenic Studies celebrated its 
jubilee, its services to the cause of classical scholar¬ 
ship and the study of early Mediterranean culture 
were duly recognised. The Egypt Exploration Society, 
having in view its wider appeal, may justly claim an 
even greater achievement. With no assistance from 
public funds, it has brought to light, restored, and 
handed over to the Egyptian Government in trust for 
future generations some of the most impressive of the 
monuments of Egypt’s past, such as the temples of 
Deir el-Bahari, the Osireion, and the tombs of Beni 
Haasan, while its most recent excavations in a 
humbler, but historically no less instructive, sphere 
at Amaraa have revealed the material surroundings 
and dwelling-places of the general population of an 
Egyptian oity. 
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The activities of the Society in excavation have 
afforded an opportunity to many well known in the 
archaeological world for the exercise of their skill. 
The list would be too long to recite, but the names 
of Petrie, Naville, Hall, Hogarth, Hunt, Grenfell, and 
Woolley in this connexion immediately leap to the 
mind. Their work has been recorded in the scholarly 
and beautifully illustrated publications of the Society. 
In the colloctione now specially exhibited in the 
Egyptian Galleries and the Manuscript Saloon of the 
British Museum may be seen some of the choicer relics 
excavated by them. These have been given to the 
Museum, it should be added, as the agreed method 
of disposal of the finds allotted for the share of the 
expenditure raised by subscription from private indi¬ 
viduals. Over two score manuscripts, which inolude 
the priceless “ Sayings of Jesus ”, new poems by 
Sappho and Bacchylides, and the text of Pindar’s 
44 Pisans ”, are shown. Among the more striking 
archaeological exhibits are the polychrome glass fish 
from *Amarna and the sandstone sphinx inscribed 
with the famous pictographic script of Sinai, both of 
which have attracted much attention from the public, 
the diminutive gold statuette of Re, and the silver 
shrine from Daphn®. With a number of exhibits of 
decorated glazed ware discovered at Araama in the 
last two or three seasons’ work is the unique Eight¬ 
eenth Dynasty ivory ushabti from that site, whence 
also oomes, among the finds of the season just past, 
the remarkably fine engraving of a young king’s head 
on limestone, while the limestone head of a bald- 
headed old man, shown near by, comes from Deir el- 
Bahuri. The relics from the recently discovered 
Buchamm, the temple of the Buchis bull cult, are 
here on exhibition for the first time. The larger 
objects and statues in tho Gallery, for which the 
Museum is indebted to the Society, have been 
specially labelled. 

Old and New Pharmacy 

A writer in the Sunday Observer recently deplored 
the passing of the old-time English pharmacy with 
its window display of stoppered carboys of coloured 
water and its opal and gilded drug-jars. The loss of 
these emblems coincides with a change in the char¬ 
acter of the pharmacist’s occupation. The centralisa¬ 
tion of manufacture tends more and more to con¬ 
vert him into a distributor of compounded medicines, 
in place of the skilled technician who made his own 
preparations out of crude drugs; but it must not be 
forgotten that he must now know a great deal more, 
about m ore complex drugs, than the old-time pharma¬ 
cist. Side by side with this change there has grown 
up a demand on the part of pharmaceutioal and fine 
chemical manufacturers for a new kind of pharmacist, 
whose knowledge is varied enough to enable him to 
deal with the new developments in therapeutics to 
which chemists, pharmacologists, and physiologists 
are constantly contributing. Much the same type of 
pharmacist is required by the great hospitals, which 
in .these days often undertake the manufacture of 
pharmaceutical products on a considerable scale, for 
the use of their patients. To meet these new demands 
pharmaceutical education in Great Britain has been 
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and is still being remodelled, and if any justification 
is needed for the changes the Pharmaceutical Society 
is making in this direction, it will be found in the new 
“British Pharmacopoeia ”, to be published next 
month. The advance notioee of this work, which have 
appeared in the technical press, indicate that it will 
make greatly increased demands on the knowledge 
and skill of the pharmacist, even where he is only con¬ 
cerned with the care and distribution of the vast 
number of products used in modem medicine. 

British Pharmaceutical Conference 

In these circumstances it was peculiarly fitting that 
the chairmanship of the annual meeting of the British 
Pharmaceutical Conference at Aberdeen should have 
fallen tliis year to Mr. Herbert Skinner, the veteran 
pharmacist of the Great Northern Hospital and a 
former president of the Pharmaceutical Society of 
Great Britain. In his opening address, Mr. Skinner 
deplored the tendency, which exists even among medi¬ 
cal men, to regard the hospital pharmacist as merely 
a dispenser of medicines, and out of his own rich ex¬ 
perience drew an interesting picture of the duties and 
responsibilities attached to such a position, in the 
course of which he insisted on the necessity of main¬ 
taining a laboratory in eveiy pharmacy, if the pharma¬ 
cist is not to lapse into a mere distributor. The 
number of papers contributed to the Science Section 
of the Conference was twenty-nine, which is stated to 
be a record. It is perhaps to be expected in a year 
which sees the advent of a new “ Pharmacopoeia ” 
that these papers should be largely concerned with 
methods of analysis of drugs. The importance of this 
kind of work is obvious, since upon it depends control 
of the purity and strength of drugs, but it is to be 
hoped that at future Conferences there will be more 
papers of the type contributed by Dr. Linnell and his 
colleagues on the synthesis of pressor substances and 
local anaesthetics, since these imply the development 
of interest in the synthesis of new drugs in Great 
Britain. 

New Zealand Earthquake of Sept. 16 

Since Feb. 3, 1931, the strongest earthquake in 
the Hawke’s Bay distriot is that which occurred at 
1-30 a.m. on Sept. 16. In 1931 the principal damage 
was confined to Napier, Hastings, Waipawa, and 
other places lying within an elongated area about 
fifty miles in length and directed north-north-east. 
The earthquake of Sept. 16, though much less intense 
and unaccompanied by loss of life, waa strong enough 
to cause slight damage, such as the partial collapse 
of some houses at Wairoa and Gisborne, to the north 
of Hawke’s Bay. These places lie nearly along the 
continuation of the areas mainly shaken in 1931, but 
the centres of the two meizoseismal areas are separated 
by about eighty miles. The point of chief interest 
about the recent earthquake is the continual migration 
of the focus in the north-north-easterly direction from 
1855 until 1931 and again until Sept. 16 last* 

Henry Cavendish 

With reference to a paragraph which appeared in 
these columns in the issue of Nature for Aug. 6 (p. 199)# 
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in moh the ascription of the title ' Honourable 1 to 


Henry Cavendish was described as a persistent 
delusion, Dr. E. J. Holmyard writes : “ This stricture 
appears to be baaed upon a misapprehension. It is 
only within the last hundred years that the title 
‘ Honourable * has been conventionally limited to the 
children of peers below the rank of marquis, and that 
it waa commonly given to Cavendish is shown both 
by the admission register of Peterhouse (where he is 
described aa * Honorabilis Henricus Cavendish ’) and 
by the fact that Wilson’s ‘Life’ (London, 1851), 
written when many of Cavendish’s contemporaries 
were still living, employs the title without comment.” 
Dr. Holmyard, however, will find that the definition 
of the term given in early reference books (for example, 
“Encyclopaedia Britannioa”, 3rd ed., 1797) is exactly 
the same as the one in force to-day, and allows no 
excuse for the ascription to Cavendish. Cavendish’s 
father. Lord Charles Cavendish, was not a peer, and 
however loosely the term might have been used and 
accepted in those days, it seems quite clear that 
Henry Cavendish had no right to it, and that it was 
incorrectly applied to his name and has been as in¬ 
correctly accepted without question until now. 

League of Nations Intellectual Co-operation Organ¬ 
isation 

The International Institute of Intellectual Co¬ 
operation (2 Rue de Montpensier, Paris I) has just pub¬ 
lished the first number of a new monthly Informa¬ 
tion Bulletin, as the official organ of the League of 
Nations Intellectual Co-operation Organisation, which 
comprises a committee of the League with its secre¬ 
tariat at Geneva, the Institute in Paris, committees 
of experts, and national committees. It is a counter¬ 
part in English of the Institute’s Bulletin de la Co - 
operation inteUectuelle, most of the contents of which 
will be summarised in it. This first number oontains 
a review by the director of the Institute of reoent 
developments in this field, special articles on the re¬ 
organisation of education in China and on “Moral 
Disarmament ”, a summary of the month, reports of 
meetings held under the auspices of the League’s 
Organisation, and notioes of forthcoming congresses. 
A foreword by Sir Eric Drummond commends it to 
the notice of all those who are interested in the 
promotion of international co-operation in art, educa¬ 
tion, science, and scholarship and believe that its 
progressive development is an essential condition for 
the gradual realisation of the principles for which 
the League of Nations stands. The annual subscrip¬ 
tion is 10 shillings or 2 dollars: single copies, 1 shilling 
or 20 cents. 

Soil Physics in Relation to Meteorology 

Da. B. A. Keen, of the Rothamsted Experimental 
Station, discussed “Soil Physios in Relation to 
Meteorology” at the G. J. Symonds Memorial 
Lecture for 193% of the Royal Meteorological Society 
iQ J* Roy. Met. Soo„ July), This new branch of 
physios has made it neoeasary to discard a number of 
generally accepted explanations of agricultural and 
horticultural matteraocnneotcd with the soil. Russian 
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work on soil classification has, for example, led to the 
recognition of certain soil groups as a basis for a survey 
of the soils of the whole world, and it is found that the 
type of soil formed in any place is dependent not so 
much upon the geology of the neighbourhood as upon 
certain meteorological factors, especially temperature 
and rainfall. Analysis of vertical sections of the 
soil, or soil ‘profiles’, shows unmistakably that the 
amount of percolation of rain water decide© whether 
certain alkaline salts derived from the weathering of 
rocks shall be washed downwards or not, and it is 
because of their effeot upon percolation that these two 
meteorological factors are so important. As an offset 
to this case of underestimation of meteorological in¬ 
fluence, Dr. Keen cites a case of overestimation, the 
subjeot being the aeration of the soil. The point that 
had to be explained was how it comes about that the 
composition of the soil atmosphere is so nearly the 
same as that of ordinary air, in spite of the fact that 
most biological activity in the soil tends to absorb 
oxygen and evolve carbon dioxide. A critical ex¬ 
amination of the different processes leading to gaseous 
exchange between the soil and the atmosphere points 
to ordinary gaseous diffusion as the principal agent of 
exohange, meteorological processes being too slow. 
The rate of diffusion, moreover, is dependent upon 
total pore space rather than upon the size of individual 
pores, which would appear to dispose of the idea that 
* heavy ’ soils—those with the smallest particles—are 
necessarily the most badly aerated. Another im¬ 
portant point made in the lecture is that water is not 
conveyed to the surface of the ground by oapillary 
action from nearly such great depths as had at one 
time been supposed, from which it follows that the 
good effeot of a surface mulch of loose soil or other 
material is often unconnected with the reduction of 
evaporation from the surface. 

The Newcomen Society 

The Newcomen Society for the study of the history 
of engineering and technology has just published its 
tenth volume of Transactions, containing the papem 
read during the year 1929-80, various notes and 
contributions, and a subjeot list of books and pam¬ 
phlets relating to the history of technology, 1931-32. 
To mark the completion of ten years’ labour, the 
Council has included in this volume a complete index 
to the whole of the Transactions and also an index 
to the various bibliographies. Both these indexes 
should prove of great use. As usual, the papers and 
notes cover a very wide field, ranging from anoient 
civilisations to the first steam engine in America and 
bell-founding; while the printing and illustrations 
leave little to be desired. The Society’s financial 
position is sound, and the membership has increased 
slightly; more than a quarter of the members reside 
in the United States. Each year the Society holds a 
short summer meeting in the provinces, and it never 
fails in bringing to light the existence of historical 
industrial sites or directing attention to the industrial 
history of the district in which it meets. From time 
to time it has either taken the initiative or co¬ 
operated in the commemoration of the centenaries of 
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strengthening of the embankments at certain pieces. 


eminent engineers and inventors* and we understand 
it has already taken steps which should ensure the 
proper recognition of the centenary of the great 
Cornish engineer Richard Trevithick, who died in 
1833. Trevithick died in poverty at Darfcford and 
lies in an unknown grave, but in 1883, through the 
action of the Institution of Civil Engineers, a window 
in his memory was erected in Westminster Abbey. 
He was one of the most gifted inventors who ever 
lived, whilo as an engineer he was the pioneer of the 
high-pressure steam engine, and this at a time when 
the authority of Watt, who would have nothing to do 
with high pressures, was almost world-wide. 

An Empire Museum Survey 

Amongst many topics dealt with by Sir Henry 
Micro in his fourth presidential address to the MuseumB 
Association was that of an Empire Museum Survey. 
A few years ago the possibility of so great a venture 
would have occurred to no one; now the Survey itself 
is far, advanced towards accomplisliment, thanks to 
the initiative and energy of Sir Henry Miere himself. 
It began with the Carnegie United Kingdom Trust 
survey of the museums of the British Isles ; it was 
continued with rapidity when the Carnegie Corpora¬ 
tion of New York, in addition to all it is doing for the 
United StateB, expressed its willingness to expend 
certain funds allocated for expenditure within the 
British Empire (exclusive of the British Isles) upon 
such a scheme. In 1031, Sir Henry Miers and Mr. 
Markham visited 121 museums and galleries in Canada; 
early this year they visited all the museums they could 
discover in the Union of South Africa and in Rhodesia, 
as well as many others encountered on the return 
journey by Khartoum, Cairo, and Port Said. This 
year also a survey of museums in British possessions 
in the Mediterranean Sea was carried out by Alderman 
Squire and Mr. Herdman, So that in a year, from 
June 1931 until June 1932, two-thirds of the Empire 
Survey has been completed; and now there remain 
only to be tackled the Commonwealth of Australia, 
Tasmania, New Zealand, the West Indies, and a few 
almost inaccessible places like the Falkland Islands. 
Mississippi Floods 

The disastrous floods in the Mississippi basin in the 
spring of 1927 have led to various suggestions for 
preventing their recurrence. These are critically ex¬ 
amined by M. O. Messerly in a paper entitled “ Les 
Travaux de def6nse du Mississippi " in Matiriaux 
pour Vetvde des calamity. No. 3, ann6e 1931 (1932). 
Several of the proposals would probably lead to 
effective defence, but are not feasible on the score of 
oost. The construction of reservoirs on the tributary 
streams would be useful but very expensive. In 
Industrial districts, however, such reservoirs would 
have a local use, in addition to their protective value. 
Setting back the embankments along the lower reaches, 
if done on a large enough scale, would help consider¬ 
ably, but is scarcely practicable. Dredging of the bed 
would be effective, but only if continuous and on a very 
large scale. Afforestation might help in oheoking the 
flow of rainfall to the rivers, but even vast schemes 
might afford only small relief. In any case, the effect 
would not be felt for a generation or more. The most 
practical measures seem to be the raising and 
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the construction of new drainage channels parallel 
with the main stream, and the straightening of the 
river in places to facilitate the flow of water. 

Duck Decoy Ponds in Europe 
Science Service (Washington, D.C.) publishes a 
Berlin message concerning the slaughter of migratory 
ducks by decoy ponds in Europe. In Germany there 
are at present eleven decoys, with an average annua) 
catch of 40,000 ducks; in Denmark two, with an 
average of 12,000; in Belgium four, average not 
stated. England is said to have twenty-one, capturing 
about 600 ducks ; and Holland to have the greatest 
number of decoys, 145, having an average yearly catch 
of 300,000 ducks—a number until now suppressed in 
the interest of the Dutch canning industry, which has 
built up a profitable export trade upon the proceeds 
of the decoys. The finding of ringed birds shows that 
the ducks caught in Holland come largely from Scan¬ 
dinavia and Finland, and the fear is that the supply 
will eventually fail under this serious annual drainage. 
The open season lasts from July 27 until Feb. 14, or 
even March 13, and a shortening of this period would 
have a good effect, but it is said that the Dutch Gov¬ 
ernment is unwilling to interfere with a profitable 
home industry. Nevertheless, an effort will be made, 
at the International Conference, to have the open 
season reduced to a period from Sept. 15 until Jan. 31. 

Bibliography of Newcastle-upon-Tyne Local Records 
As all interested in bibliographical matters no doubt 
know, Newcastle-upon-Tyne possesses an excellent 
public library, rich not only in the books generally 
found in such institutions, but also particularly in 
works of local interest. Having regard to the fact 
that Newcastle-upon-Tyne and the district of which 
it is the centre have taken such a prominent part 
in the invention and the development of technical 
methods and appliances of great industrial import¬ 
ance, it is obvious that these records of local doings 
neoessarily appeal to a far wider public, and the 
librarian, Mr. Basil Anderton, has done well in 
publishing a 41 Catalogue of Local Records The 
catalogue falls into two main divisions, namely, an 
author Ust and a subject list, together with certain 
appendixes which are perhaps of more strictly local 
interest. The subject list will probably be the one 
that will be more generally consulted, and it contains 
material of the greatest value, especially to the 
historian of matters of technological or sociological 
import. It need scarcely be said that in a coal¬ 
mining centre like Newcastle-upon-Tyne, maps of the 
coal mines and royalties of the surrounding district 
play an important part, and give information of the 
utmost value to students of the development of the 
coal-mining industry. The catalogue appears to be 
very well executed, is well printed and published, and 
will form a valuable and useful addition to British 
bibliography. 

Progress of the Ordnance Survey 
The Report on the Progress of the Ordnance Survey 
for the year ending March 31,1032, directs attention to 
the steadily increasing sale of small-scale mapa/pa** 
tieularly the one-inch scale. This is no doubt dueo 
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to their increased use by walkers and cyclists. The 
fourth revision of the one-inch maps is making progress 
in the south of England, and Sheet 144 has been 
published in the new style. On the other hand, the 
revision of the six-inoh sheets has fallen into arrears, 
which it is hoped will shortly be overtaken. Owing 
to lack of adequate staff, it has become necessary to 
restrict revision of the 1/2500 scale plans to those 
sheets which are found to be very considerably out 
of date owing to development of the ground. By 
this restriction it is hoped to overtake the more im¬ 
portant arrears of work in areas of recent urban 
growth. Key maps of Great Britain attached to the 
Report show that in the greater part of Scotland and 
Wales and much of England the last revision of the 
1/2500 and six-inch scales was more than twenty 
years ago. 

Manufacture of Electric Railway Equipment 

The surburban services of the Danish State Rail¬ 
way around Copenhagen are to be converted to 
electrio working on the high-pressure direct current 
system at 1500 volts. We learn from the English 
Electric Journal for July that the contract for 42 
motor coaches and 21 trailer coaches has been awarded 
to the English Electric Company. There are now 
4 English Eleotrio ’ equipments operating railways 
in seventeen different countries of the world. The 
Danish State Railway is the fifty-sixth railway to 
be electrified with the Company’s material. The first 
high-voltage direct current electric railway operating 
in the world was the Bury-Holcombe Brook route 
of the Lancashire end Yorkshire Railway. In 1913, 
the English Electric Company developed the motors 
and control gear used on this line, which operated 
on 3600 volts. Few companies have had such world¬ 
wide experience in making electrio railway equipment 
of all kinds. 


Baltic Geographical Studies 
The report of the twenty-fourth meeting of German 
geographers held at Danzig on May 26-28, 1931, has 
been published as a volume (Verhandlungen und 
wissenschaftliche Abhandlungen des 24 Deutechen 
Geographentages, Breslau), which contains, in addi¬ 
tion to the proceedings of the conference, a number 
of valuable papers. These cover a wide range of 
topics, but perhaps the most striking is a series on 
Baltic geography, including a paper by Prof. G. Braun 
on the oscillations of level of north-western Europe 
and the development of the Baltic from glacial times. 
A tabulated chronology of changes in the area makes 
an interesting study. Prof. B. Schulz writes on the 
waters of the Baltic, and Dr. W. Quade contributes 
a long study on the evolution of the port of Danzig 
in relation to the changes in the mouths of the Vistula. 
This paper is illustrated by a number of old charts. 


The Imperial Economic Committee 
Ttas twenty-sixth Report of the Imperial Economic 
Committee consists of a review of its constitution and 
work, and traces the development of its terms of 
reference. Suggested at the Imperial Economic Con* 
ference of 1923, the Committee was brought into being 
in 1926 With very restricted terms of reference that 
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in Great Britain. This led to the institution of the 
Empire Marketing Board in 1926, the year in which 
the Imperial Conference widened the work of the Com¬ 
mittee to include the consideration of raw materials of 
manufacture as well as foodstuffs, and also industries 
and trades. The Conference of 1930 laid stress on the 
survey of mineral resources, and entrusted the Com¬ 
mittee with the study of various aspects of Imperial 
co-operation. Its numerous reports on various pro¬ 
ducts and materials are of considerable scientific value., 

Announcements 

The opening meeting of the eighth session of the 
Eloctroplatens’ and Depositors’ Technical Society will 
be held on Sept. 28, at Lyons’ Angel Cate, Islington, 
N.l, when a discussion will be held on “The Possi¬ 
bilities of Standardising Electrodeposits 

The Institute of Transport has made the following 
premium awards for the session 1931-32 : Institute 
Triennial Gold Medal to Sir Lynden Macassoy ; Rail¬ 
way (Operating) Gold Medal to H, H. Mauldin ; Rail¬ 
way (Engineering) Gold Medal to Sir Harold Hartley ; 
Road Transport- (Passenger) Gold Medal to Horooe 
M. Wyatt; Water Transport (Canal) Gold Medal to 
A. J. Pearson ; and Institute Graduate Silver Medal 
to J. M. Powell. 

Ornithologists will be interested in Messrs. 
Wheldon and Wesley’s new catalogue of ornitho¬ 
logical works, which includes 2039 items. The collec¬ 
tion is notable for the large number of important books 
it contains, and readers unfamiliar with the demand 
for such works may be surprised to learn that the 
seven volumes of Lilford’s “ Birds of the British Isles ” 
are priced at £32, Dresser’s “ History of the Birds of 
Europe ” at £48, Gould’s “ Birds of Europe ” at £70, 
and his “ Birds of Asia ” at £175. 

The following scholarships have been awarded by 
the Institution of Electrical Engineers for 1932 i 
Ferranti scholarship to C. D. J. Statham (University 
of Sheffield) ; Duddell scholarship to P. J. Battue 
(Staveley Grammar School); Silvanus Thompson 
scholarship to W. E. Arnold (London Midland and 
Scottish Railway Co.); Swan memorial scholarship 
to G. N. Davison (Sunderland Technical College ); 
David Hughes scholarship to R. O. Armstrong (Uni¬ 
versity College, London); Salomons scholarship to 
J. S. Wright (King’s College, London); War Thanks- „ 
giving education and research fund (No. 1) to G. J. 

Scoles (University College, London) and T. H. Walker 
(University of Sheffield); Thorrowgood scholarship 
to B. O. Banks (Metropolitan Railway). 

Members of the staff of the Rothamsted Experi¬ 
mental Station are offering to give, during the forth¬ 
coming winter, a few lectures on the experimental 
work of the Station, to chambers of agriculture and 
horticulture, farmers’ clubs, farm workers’ associa¬ 
tions, agricultural societies, etc. No fee will be 
charged for such lectures, but the association engaging 
the lecturer must defray his expenses. The subjects 
offered include manures, soil micro-organisms, agri¬ 
cultural botany, agricultural chemistry, soil physics, 
entomology, and mycology. Further particulars can 
be Obtained fropa the Secretary, Rothamsted Experi¬ 
mental Station, Harpenden, Herts. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of f rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Polarisation of Wireless Echoes 

Wu were much interested in Mr. T. L. Eckersley’s 
* description 1 of a method of demonstrating the 
polarisation of wireless echoes, but surprised to find 
that some of the results he mentions appear both 
contradictory to the magneto-ionic theory and also 
to those Obtained when other comparable methods 
of polarisation delineation are employed in the same 
connexion. Soon after Mr. Builder and one of us 
described the occurrence of regular echo - doublets 
and suggested that they were composed of the two 
oppositely polarised magneto - ionic components, 
various methods of demonstrating the correctness 
of this hypo thesis were devised by members of the 

B o! workers associated with the Radio Research 
. Some months ago Mr. R. A. Watson Watt 
and one of us, at the Radio Research Station, Slouch, 
and Mr. R. L. C. White and the other, at the Cavendish 
Laboratory, Cambridge, independently and simul¬ 
taneously developed apparatus for demonstrating the 
different polarisations or the echo-doublet components. 
The Cambridge apparatus is similar in principle to 
that of Mr. Eckersley, but is somewhat simpler to 
construct and to adjust. 

In the apparatus used at Slouch (and also at Radio 
Research Station, Tromso) a radio-polarimeter is used 
in which the polarisation of the separate components 
is delineated on a cathode-ray screen* This method 
possesses the advantage that the complete polarisation 
specification, circular or elliptical, right-handed or 
left-handed, is shown by the osoillographic trace, and 
it is not necessary to assume, a priori , as with Mr. 
Eckersley 5 b apparatus, that the components are cir- 
oularly, and not elliptically, polarised. (A brief 
description of this apparatus, together with a state¬ 
ment that the echo-doublet components had been 
shown to be of opposite polarisation, appeared early 
in July last. 1 ) r 

With both these methods, and also with still another 
in use at King's College, London, it has been demon¬ 
strated that the components of a doublet echo are 
oppositely polarised in sense, the usual but not quite 
invariable result being that, when simple splitting is 
in evidenoe, the component of lesser delay is of right- 
handed sense and the component of greater delay 
left-handed. (We here use the same convention as 
Mr. Eckersley and view the polarisation looking in 
the direction of projwigation of the waves*) Many 
observations on split echoes have been made using 
these methods at Cambridge, the Radio Research 
Station, Slough, and King’s College, London, and a 
full account of them will, we hope, soon be published. 
The results obtained by the different methods are in 
olose agreement, and also fit in with those of previous 
polarisation determinations made on longer wave¬ 
lengths using the frequency-change method, 

In connexion with the daytime absorption of the 
waves, we find ourselves in disagreement with Mr. 
Eckersley both as to the experimental results and as 
to the interpretation of the magneto-ionic theory. 
Experimentally we have found that, with wave¬ 
lengths such as Mr* Eckersley mentions, while both 
components may be pr e sen t, the left-handed one 
is more frequently that of greater intensity* The 
presence of both components is in agreement with the 
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observations of Krflger and Pleridl,* who found that 
at vertical incidence waves of 03 metres Were returned 
from the ionosphere plane polarised with a rotating 
plane of polarisation. This would be the result of 
the presence of two circularly polarised components 
with a varying phase difference. Our deduction from 
the magneto-ionic theory is just the reverse of Mr. 
Eokersley’s, for we find that the theory suggests that 
it is the right-handed component which suffers the 
greater absorption. 

We cannot understand the contradiction between 
our results and those of Mr. Eokerol^y, and look for¬ 
ward to the publication of a full account of his theory 
and experiments so that we can trace exactly where 
the difference lies. 

E. V. Appleton. 

King’s College, London, W.C.2. 

J. A. Ratolipfe. 

Cavendish Laboratory, Cambridge. 

Sept. 14. 

1 Natuee, p. 898, Sept. 10, 1982. 

■ W(rete« World, July 8,1982; see frleo Tht Wiretea* Engineer, p. 818, 
Sopt. 1932. 

• Z. Teeh. Phy., 18, p. 678; 1981. 


Spectrum of Cosmic Radiation 

Cosmic radiation forms a whole series of lines or 
bands in its spectrum, as can be established by 
measuring its absorption coefficient. The most pene¬ 
trating of its constituents, having energy of about 
3700 million volts, originates, according tjo Sir James 
Jeans, in the annihilation of an a-partiole and its two 
neutralising electrons, 1 while the next softer con¬ 
stituent, of energy about 9fi0 million volte, is formed 
by the annihilation of one proton and its neutralising 
electron. In both these oases, as generally accepted, 
one can scarcely suggest any other interpretation. 
The interpretation, however, of the softer constituents 
by the formation of helium and higher atoms from 
‘ metastable clusters ’ consisting of protons and 
electrons, as suggested by Prof. R. A. Millikan, 1 has 
supplemented the first assumption of the origin of 
oosmio radiation: 

Proton + Electron * Av, 

made by Sir James Jeans, which seemed unable to 
give more than one line and did not indicate any 
logical or numerical connexion between the energy 
value of the proton-annihilation constituent and those 
of softer ones. 

The object of this note is to point out a curious 
regularity which seems to oocur m the energy values 
of the constituents of cosmic radiation. If we divide 
the annihilation quantum of the proton Ava 050 
million volts by n(n + 1), where 91=0,1,2,3,4, . . , we 
get the values tabulated below (expressed in millions) 
together with those observed in cosmic radiation : 

n 0 1 8 3 4 6 6 7 

hv oolcrul. . 960 47ft ISO SO 48 82 S3 17 

h» observed . -9ft0 -460 -ISO -100 t *80 (22 5) -15 

The observed values given under «= 5 and n» 7 are 
the limits of the * soft band * as established by Prof. 
Millikan by measuring its penetrating power in com¬ 
parison with that of y-rays of thorium (7*, the value 
22*5 million volts being their average. 

If this is not a pure accident—and one can scarcely 
believe it is—it must appear very surprising that aa 
equation of the form 




Avaanlh. 
w(iM- 1 ) 


succeeds so well in 
radiation in terms 
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of the proton-electron system. For, it is the very 
form deduoed by Schrttdinger for the quantum levefe 
of the rotator with free axis. 

Adam St. Sk^pski. 
Institute of Physical Chemistry, 

Mining Academy, 

Krakow, Poland. 

1 ,T. JeanB, Nature, 128, 103, July .18, 193L. 

1 R. A Millikan, Nature, t28, 709, Oct. 24, 1031. 


Cystine and Wool Production 

In 1028 Mars ton and Brailsford Robertson em¬ 
phasised the importance of cystine in the biology of the 
sheep. 1 They considered that since a typical fodder 
protein such as that of luoeme contains 6-93 per cent 
of cystine and the keratin of wool fibre contains 131 
per cent, cystine might well be a limiting factor 
in the production of wool. Three assumptions were 
made by them, namely, that the cystine content of 
pasture lies within certain limits, that cystine cannot 
be synthesised in the animal body, and that the cystine 
of wool fibre is relatively constant. 

As regards the first point, Evans 8 and A it ken 3 
have shown that the cystine of pasture grass is of Ruch 
a small order, about 0*01 per cent, by weight, of dry 
matter, that, as pointed out by Rimington and Bekker, 4 
the amount of cystine present in the grass consumed 
by a sheep cannot be made to account for the amount 
of cystine present in the fleece. The argument of 
Rimington and Bekker depends upon the correctness 
of the figures of cystine analysis of grass, which, as 
pointed out by Marston, 6 is one of extreme difficulty 
and complexity, and it is probable that the figures 
must at present be accepted with caution. 

The results of a recent experiment performed in 
collaboration between the Rowett Institute and the 
Wool Industries Research Association, Leeds, which 
are to be published fully at a later date, throw light on 
the matter at a new angle. During the course of the 
experiment, a group of twenty sheep received 503 lb. 
of digestible protein. The crude weight of the wool 
produced during the same period was 72 lb. Allow¬ 
ance has to be made for grease, impurities, and 
moisture content. Thus : 



lb. 

lb. 

Crude weight of wool . 

4 4 4 

72 

Grease and impurities . 

. 15*5 


Moisture content 

. 10-4 



-- 

26-9 


Estimated weight of clean dry wool . . 40* 1 

The weight of the clean dry wool, therefore, corre¬ 
sponds to 9-2 per cent of the weight of the digestible 
protein fed. Accepting the figure of 13 per cent as 
an approximate value for the cystine content of wool, 
the 46*l lb. of clean dry wool would contain 6*0 lb. of 
cystine, corresponding to 1*19 per cent of the weight of 
digestible protein food. Making the generous allow¬ 
ance of 40 per cent of the ingested cystine retained as 
wool, the cystine content of the protein fed would 
correspond to the figure of 2*88 per cent given for 
blood albumin by Brailsford Robertson and Marston. 1 
The proteins actually fed were those of turnips, oat 
straw, maize, bran, oats, and distiller's dried grains. 
Since the cystine content of such vegetable proteins is 
much lower than that of blood albumin, it is difficult 
to avoid the conclusion that some synthesis of cystine 
took place. 

Finally, in a series of important papers, King, 
Barritt, and their colleagues at Leeds have shown 
quite conclusively that tne cystine content of wool 
fibre is not constant, but that it fluctuates within 
fairly wide limits. 
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It follows that the evidence available in contra¬ 
diction to the hypothesis of Marston and Brailsford 
Robertson suggests that the cystine content of pasture 
is so low that it cannot be conceived as being a possible 
limiting factor in wool production, that synthesis of 
cystine very possibly occurs in the sheep, and that 
the cystine content of wool fibre is not constant. 

The experimental evidence cited by Marston in a 
recent communication 6 is unsatisfactory. An experi¬ 
ment by Lines is quoted in which casein was contrasted 
with yeast (containing 3-5 gm. cystine a day) as a 
source of nitrogen superimposed on a protein-deficient 
basal diet. The yeast gave very much better results, 
but the vitamin, mineral, and other factoid present 
in yeast were apparently ignored, and were certainly 
not controlled. 

In a field experiment in Central Queensland, blood 
meal (containing 2-7 per cent cystine) was fed ad lib . 
to ewes and lambs, the maximum intake of 8 oz. a 
head a week being reached under drought conditions. 
Unfortunately, the experiment was not controlled, 
since a cystine-poor concentrate of equal caloric value 
was not fed to the control group. It is therefore im¬ 
possible to say how much, if any, of the beneficial 
effect was due to cystine or even to protein. 

The bulk of the evidence is thus in favour of the 
synthesis of cystine within the sheep, and the question 
of the possible mode of synthesis arises. Rimington 
and Bekker suggest the decomposition of symbiotic 
intestinal bacteria as the source. On this hypothesis, 
sheep reared from birth on sterilised foodstuffs (suit¬ 
ably supplemented with vitamins) should grow little, 
if any, wool. It is therefore a hypothesis capable 
of critical test. The fact that wool grow r th is at its 
maximum before the lamb’s rumen has fully developed 
is against this view. 

It seems to ua possible that cystine is formed during 
keratinisation, and that cystine synthesis is a function 
of the wool follicle itself. The amount of cystine 
produced in a fleece would then depend upon the 
number and activity of the wool follicles, and not upon 
the cystine content of the food or the bacterial popu¬ 
lation of the intestines. It appears to us that this 
hypothesis accords more closely with the great 
diversity of weight of fleece grown by different breeds 
under the same environmental conditions. 

A. H. H. Fraser. 

Rowett Rosearch Institute, Aberdeen. 

J. A. Fraser Roberts 
(lately of the Wool Industries 
Research Association, Leeds). 

* Marston and Bralkford Robertson, HuU, 39, Common wealth of 
Austral. Coun. Scl. and Iud. Res., 1928. 

■ Evans, J. Aprit. AW., 21, 808 ; 1931. 

* Altken, Biochem. J 24, 250 ; 1930. 

* Rimington and Bekker, Nature, 129, 687 ; 1932. 

* Marston, Austral. J. Exp. Biol, and Med. AW., 9, 235 ; 1932. 


Diffraction of X-Rays by Liquid Metals 

When a beam of monochromatic X-rays is passed 
through a liquid, the intensity of scattered radiation 
does not, in general, fall off uniformly with scattering 
angle. One or more regions of maximum intensity 
are usually observed, ana these may appear as bands 
or diffuse rings on a photographic plate placed to 
receive the rays. These facts are well known. 
Nevertheless, it is probably true to say that no com¬ 
pletely satisfying explanation of such effects has yet 
been produced. One of the most attractive proposals 
has been put forward by Q. W. Stewart in a series of 
recent papers. 1 Stewart suggests that temporary 
groupings of considerable numbers of atoms or mole¬ 
cules in the liquid would account for the observed 
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diffraction effects. This view is somewhat strength* 
ened by the observation that the maxima for the 
liquid state are frequently in positions very similar to 
those of the strongest maxima for the solid material. 
It therefore appears that the units in the liquid are 
probably trying to group themselves according to 
their customary positions below the melting point. 

The testing of any quantitative theory of the liquid 
state will probably be much simplified if results on 
simple substances are available. With this end in 
view, we have recently carried out X*ray diffraction 
experiments on several liquid metals. So far, liquid 
sodium, potassium, rubidium, and owsium have been 
investigated, and work on lithium, lead, zinc, cad¬ 
mium, bismuth, and other elements is proceeding. 
Sodium, potassium, rubidium, and caesium are of the 
body-centred cubic typo in the solid state, and the 
liquids, at temperatures not very far removed from 
the melting point, each diffract the X-rays in one 
main direction, so that a single narrow band is ob¬ 
served. Fig. 1, showing the ring for rubidium, gives 



Fig. I.—X-ray diffraction pattern for liquid rubidium. Copper Ka 
fad la t Ion. Spacing of band, 400 A. 

some idea of the rather surprising sharpness of de¬ 
finition obtained with all four liquids. Tile accom¬ 
panying table gives approximate spacings of the 
bands. The metals were in each oaso distilled into 
exceedingly line glass capillaries, and the melting 
carried out by moans of an external heating coil. 


i 

Kit* m ('nt. 

Approximate 
Spacing in A. of 
Rand duo to 
Liquid. 

Approximate 
Width of Rand In 
Degrees at Half 
Intensity. 

Spacing of 
(110) Plane for 
Solid In A. 

Sodium . 

301 

6° O' 

3-04 

Potassium 

3-87 

_* 

3*68 

Rubidium 1 

4-09 

4° fiO' 

3*97 

C®Hjinn . 

4-51 

r 30' 

4*28 


* Mlcropho tome tor records of our Alma for liquid potassium are not 
yet available. 


It may bo noted that in each case the spacing of 
the liquid band is approximately the same as the 
spacing of the strongest line of the corresponding 
solid. Work is now proceeding on the correct inter¬ 
pretation of these results, a full discussion of which 
we hope to publish elsewhere. 

J. T. Randall, 

H. P. Rookqbv. 

Research Laboratories, 

General Electric Co., Ltd., 

Wembley, Aug. 19. 

1 See for example 87, 9; 3931. 
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Electrochemical Periodicities 

Da. J. A. V. Butler and G. Armstrong 1 and Dr, 
E. 8. Hedges 1 have published some very interesting 
observations on periodicities in electrolitic cells. I 
have made similar observations in a cell with 25 per 
oent sulphuric acid as electrolyte and a copper anode. 
The e.m.f. and resistance of the oirouit being constant, 
under certain conditions the current through the cell 
assumes values from a few milliamperes to a fraction 
of a milliampere alternatively. The time of the 
alternations is variable, under different conditions, 
from about one to ten seoonds. 

Tills phenomenon lasts from several minutes to 
one hour or more, changing gradually. It is essential 
for the production of these oscillations that the ratio 
between o.m.f. and oirouit resistance should have a 
certain value, corresponding to a critical value of the 
current density, approximately 43 ma./cm. s 

This phenomenon is caused by periodical variations 
of the cell resistance, 3 due to the alternative forma¬ 
tion and destruction of a thin insulating layer on the 
anode. This layer is analogous to that responsible 
for the passivity of metallic electrodes. 

M. Lionana. 

Physical Institute, 

University of Turin, 

July 31. 

1 Nature, 129, 613, April 23, 1932. 

• Nature, 129, 870, Juno 11, 1032. 

* L ' elrttrictita , Feb. 1032. 


Thermochemistry and the Periodic Table 

(Energy of Transfer of Electrons on 
Oxidation) 

Since the formation of chemical compounds de¬ 
pends on rearrangements among the electrons of the 
outer shells of the atoms concerned, it may well be¬ 
come the aim of thennochemists to connect changes 
of energy with the corresponding change in the arrange¬ 
ment of those electrons. 

In my endeavours to develop the subject on these 
lines, I have been handicapped by scarcity of data. 
The energy of formation of the direct linking of oxygen 
to a number of elements has, however, now been 
obtained by C. R. Bailey 1 from the band spectra (in 
the infra-red) of a number of non-polar compounds 
examined by him at University College, London. 

In the accompanying table these energies are corre¬ 
lated with the covalencies of the elements concerned : 


Element. 

Energy of 
Linkage with 
Oxygen (per 
gm.-atom of 
element). 

Kl local. 

Covalency 
. of 
Element, 

Column 2. 
Column 3. 
Kllo-oat. 

First Periodic Series 
Hydrogen 

no 

1 

110 

Second Periodic Berios 
Carbon . 

Nitrogen 

Oxygen 

Fluorine 

237 

171 

118 

4 

3 

2 

1 

69-3 | 

!£$ 68-6 
590 1 

Third Periodic Series 
Silicon v 

Fhoephorus . 
Sulphur 

Chlorine 

180 (?) 
148 

101 

60 

4 

3 

2 

1 

45-0 (?) 

49*8 \ 

50*5 / Mean 49-9 

60*0 J 


In column 2 of the table, the energy of formation 
of the linkage H-O, as in water vapour, has been added 
to the series given graphically by Bailey. 1 

These energies of formation are seen to be a periodic ■■ 
function of the atomic number, being large for the 
early members of a series and decreasing steadily until 
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a minimum is reached for the last member of the 
series* 

Such periodioitv in a physical quantity is usual. 
What are not usual, however, are the regularities found 
in column 4. These call for special comment, and 
may be explained on the following lines : 

(1) The covalency of the element is a measure of 
the number of electrons transferred from the oxygen 
in order to produce a stable shell. 

(2) The energy of linkage divided by the covalency, 
therefore, represents that portion of the energy of the 
linkage which is directly associated with the transfer 
of one electron from the oxygen. 

The energy per electron, estimated in this way, is 
seen in column 4 to have approximately the same 
value, 59 koal., for the linkage of oxygen with each of 
the several atoms of the second series of the periodic 
table, that iB, with atoms consisting of a nucleus and 
one shell of electrons. Lower values are obtained for 
linkages with atoms of the third series of the periodic 
table, that is, atoms consisting of a nucleus and two 
shells of electrons. The values approximate to 50 
kcal. except in the case of silicon. 

The value is 110 kcal. for the linkage with hydrogen, 
the sole member of the first series of the periodic table. 

From these facts, it may be deduced that : 

{1) The energy of formation of the linkage of an 
element with oxygen is proportional to the covalency 
of the atom of that element, depends on the number 
of electron shells in that atom, and is not affected 
directly by the nature of the nucleus ; (2) the ‘ energy 
of transfer* of an electron on oxidation is approxi¬ 
mately the same for all atoms with the same number 
of electron shells, and is smaller the greater the 
number of shells. 

More data are needed before other linkages can be 
teBted on these lines. . T. C. Button. 

Research Department, 

Royal Arsenal, Woolwich, 

Aug. 22. 

* C. K. Bailey, Nature, 180, 239, Aug. 13, 1932. 


Observation? on Filmed and Filtered Vowels 

Prof. E. W. Scripture 1 has put forward a theory 
of the construction of vowel sounds, from which he 
concludes that “ a vowel profile is a course of air vibra¬ 
tion, muscular movement, nerve currents, and inner 
(psychic) activity *\ In support of tliis he says : 
* r [the vocal cavity] does not consist of a set of cavities 
connected by orifices but of one cavity of complicated 
form that oannot be analysed into separate cavities. 
. . . The shape of the vocal cavity is never constant 
for even the briefest instant; it is constantly and 
continuously changing according to the muscular 
movements that regulate it.’* These suppositions re¬ 
quire some amendment. 

Until Sir Richard Paget made the first artificial 
vowel models in plasticine, 1 there was admittedly 
some doubt as to the action of the vocal cavity, but 
the experimental fact that a true vowel sound may 
be exolted in a rigid cavity disposes of the view that 
the muscular flexibility of the mouth has any serious 
influence on the form of the complex sound produoed. 
Nor is it true that the vocal cavity is a single one of 
complicated form. In all vowels two dominant inhar¬ 
monic resonances can be detected,® arising from the 
division of the mouth by the tongue into two distinct 
cavities. In the ‘ front * vowels (as in 1 eat, it, hay, 
men, hat*) It would appear that ‘resonant* vibration 
takes place in the laiger rear cavity, and stationary 
vibration in the smaller front passage, 4 an arrangement 
similar to Hie modes of vibration of air in a flask with 
a long neck of narrow oval section. (This result was 
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actually foreseen by Helmholtz.) The modes of vibra¬ 
tion are then determined by the equation 

tan tnh . tan mk = 

when the * neck * is of length h and area a, and the 
rear cavity of length k and area A. In this instance, 
experiment has shown good agreement with this 
modification of the general theory of the double 
resonator. 6 The nature of the * middle * and 4 back * 
vowels is clear by experiment, but cannot at present 
be verified by theory owing to the great difficulty of 
bridging the gap between 1 resonant * and 4 station¬ 
ary ’ vibration. The gap, of course, only exists in our 
range of mathematical tools. 

The subject of compound resonance has been much 
confused in recont years by the use of mechanical and 
electrical analogies, many of which are misleading and 
some definitely at fault.® Branches of acoustics to 
which the electrical analogy has been successfully 
applied, such for example as the ‘ fingering * of the 
flute, can usually be treated quite as easily, and 
always with more understanding, by the application 
of classical theory, and particularly by the use of those 
methods, now neglected, so beautifully presented by 
Lord Rayleigh. 

Sir Richard Paget’s work leads to the conclusion 7 
that “ the ear judges a vowel by the form of the com¬ 
pound wave. The ratio of the amplitudes is possibly 
quite as important as the ratio of frequencies, and a 
resonator is only successful in imitating a vowel when 
both ratios can be reproduced.” This is in agreement 
with Prof. Scripture’s hypothesis that 44 the vowel 
character depends on the general shape of the vibration 
profile ”. W. E. Benton. 

Research Department, 

Gannon Iron Foundries, Ltd., 

Deepfields, Staffs. 

1 Nature, 130, p. 275 : Aug. 20, 1932. 

1 Froc . Roy. 8oc., A, 102, p. 752, et *eq. 

1 Paget, *• Human Speech ”, Kogan Paul, 1030, p. 42. 

* Ibul .. p. 292. 

* Ibid., p. 297. 

* Comparo Pagot/a ** Human Speech *\ pi). 285-28*, with Dr. F. G. 
Rlchardatm’g “ Sound M , pp. 55-67. Also hoc, Roy. Soc. t 101, 301; 
1922. 

* Paget, “ Human Speech ", p. 298. 


Isotopes of Uranium 

We have succeeded in finding evidence of several 
isotopes of uranium which omit alpha-rays. In the 
expectation that the proportion of actino-uranium 
would be larger the younger the mineral, uranium 
from Colorado camotite was used, the age of which has 
been variously estimated at from 170,000 to 7,000,000 
years. The half-periods estimated by Wilkins 1 and by 
Rutherford * for actino-uranium, from quite different 
methods of reasoning, were 2*5 and 4*2 x 10* years re¬ 
spectively. The corresponding alpha-ray range would 
be about 3*2 cm. 

In the present work, the alpha-rays from a very 
thin sputtered film of uranium fell at various angles 
on a special, fine-grained photographic emulsion 30|x 
thick, the grain distribution of which was shown to 
be independent of depth. The number of grains in 
the track of an alpha-ray in the emulsion was counted. 
A typical frequency curve for jpolonium is shown in 
Fig. 1, A t and for uranium in Fig. 1, B. The peak for 
the polonium rays is at 13 grains. The peaks in the 
uranium curve at 9 and 11 grains are taken as due to 
U I and U II. These three ranges agree with Laur¬ 
ence’s values of the relative ranges of U I, U II, and 
Po. The analysis of the curve has not been completed 
but other alpha-rays of a subsidiary series with distri¬ 
bution peaks at 11, 13, and 16 grains seem indicated. 
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A peak at 11 grains might very well be duo to actino- 
uraniurn. Those at 13 and 10 grains would indicate 
isotopes the ranges of which are remarkably close to 
proto- and radio-actinium. 

The analysis of the curve is complicated not only 
by the fact that the relative? abundance of the alpha- 
rays of the two series is unknown, but also that the 
shape of the frequency curve of a given member 
changes with the range. Data have, however, been 



No. or in * m*c« No. o» un*in% (n * 

A B 


Fio. 1.—Typical alpha-ray frequency eurvon, A —Polonium. Polonium 
source above special laboratory lantern, emulsion 30^ thick. Data 
on 1038 tracks. B —Uranium. Sputtered uranium source above 
a special laboratory lantern, emulsion 30 m thick. Data on 2367 
traoka. 1-436,11—441, III—454, IV—544, V—492. 

secured on this latter point, A study of the former 
using uranium from various geological horizons is ex- 
pecitMl to give an attractive method for determining 
the ages of rocks which appears to be free from errors 
inherent in the method based on U/Pb ratios. For 
the very recent uranium used in this work, the uranium 
and actinium isotopes seem to be about equally active. 

T. E. Wilkins. 

W. M. Rayton. 

University of Rochester, 

Rochester, N.Y., July 3. 

1 Nature, 117,710; 1026. 

• N4TURK, 128,313; 1020. 


The Influence of Asia 

Just recently there has loomed in the mist of the 

S ast some wider conception of historical beginnings, 
!y stating these we may awake attention to any 
further detail that may clear the view ; the ideas 
may be modified when we come to close quarters, 

A wide movement seems to take place periodically 
from the Caspian region to Syria and Egypt. Saladin 
the Kurd with his Turkoman troops conquered Syria 
and Egypt by a.d. 1170. About 950 b.c., models of 
box wagons and wheels, like those of Anau and 
Assyria, are found in Palestine, brought by Eastern 
migrants, who wore probably the followers of She- 
shenq (named from the Persian deity “ He of Susa ”), 
who conquered Egypt 940 b.c. By 2370 b.c. the 
Hykaos swept into Egypt, using the horse, and the 
toggle pin for dress fastening, usual in the Caspian 
region. At 3100 b.o. a skilful race of builders, using 
the toggle pin, and daggers with raised ribbing, both 
belonging to the Caspian basin, oonquered Palestine 
and Egypt, as the Seventh Dynasty, An Asiatic 
movement about 5500 b.c. brought lazuli and the use 
of the face-veil into Egypt. Long before that, the 
names of the principal sites of the Caucasus were 
embedded in the Osiris mythology of the Egyptians, 
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brought with emmer wheat from that region by the * 
Badarians, who were oertainly Asiatic. Each of these 
invasions helps our understanding of the others. 

Another serial connexion begins with the celebrated 
ivory oarving of Gebcl el Araq (4800 b.c. ?), bearing 
figures of animals that are unsurpassed for truth 
and grace; it belongs certainly to Elamite art, and 
exhibits the conquest of Egypt by the dynastic race 
coming from the Persian Gulf. Three or four centuries 
later there was a school of fine ivory carving—as the 
old king from Abydos—and after a similar interval 
the finest minute portrait carving of Khufu in ivory. 
It seems impossible to suppose a race re-inventing 
such skill disconnectedly; it is an obvious series. 
That compels us to assign the highest Egyptian 
sculpture of the pyramid age to a Persian origin. 

The group of a deity restraining lions, on the same 
ivory of Gebel el Araq, is the first known example of 
a long train of such emblematic groups, where a god 
or goddess subdues horses, bulls, swans, wolves, or 
snakes, as a symbol of power over Nature, a symbol 
which pervaded Persia, Mesopotamia, early Greece, 
and Italy. Again western Persia has been the starting 
oint. All of this indicates the link of civilisation 
etween the Indus and Tigris whioh has been de¬ 
manded by recent discoveries. The dates stated 
above are those given by the Egyptians. 

Flinders Petrie. 


Selection and Growth in Shore-Grabs 

Prof. J. B. 8 . Haldane in his new book entitled 
“ The Causes of Evolution ”, i>. 89, quotes the late 
Prof. Weldon as his authority for the statement that 
when the breakwater was built across the mouth of 
Plymouth Harbour, * ‘ the water inside became muddier, 
and the shore-crabs developed roomier gfil-charnbors”. 
This is a complete mistake—in faot, a double mistake. 
Prof. Weldon did not assert that the branchial cavities 
of the shore-crabs had become larger, and what he did 
assert was shown by myself at the time to be incorrect. 
The subject is discussed in detail in my ” Modem 
Biology (1928), pp. 189-199. 

The conclusion actually drawn by Prof. Weldon was 
that the increase of sediment in the water had, by 
selection, caused a decrease in the relative frontal 
breadth, which involved a better filtration of the water 
entering the branchial chambers. One point of my 
criticism was that efficiency of filtration could not be 
dependent upon a relative size of aperture, but must 
be proportional to the absolute size of aperture. The 
efficiency of a sieve is proportional to the size of the 
meshes, not to the total diameter of the sieve. Prof. 
Weldon’s figures show that while the relative frontal 
breadth in thousandths of the carapace length was de¬ 
creasing with increase in that length (that is, with 
the growth of the crab), and also in 1895 and 1898 as 
compared with 1898, the absolute frontal breadth in¬ 
creased in each year from 8 mm. to 11 mm. as the 
carapace length increased from 10 to 15 mm., and 
showed no decrease at all in one year as compared 
with another. 

What Prof. Weldon actually investigated, therefore, 
was not a case of selection but a case of differential 
growth. The change of shape in the growing crab was 
known vaguely before; Prof. Weldon investigated it 
quantitatively in minute detail. But he did not show 
that the filtration of the water entering the branchial 
chambers depended on the relative frontal breadth, 
and he did not state that there was any relation 
between increased sediment and enlarged branchial 
chambers. J, T, Cunningham. 

35 Wavendon Avenue, 

London, W.4, Sept, 10, 
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Research Items 


Indians of Matto Grosso, Brazil.—Ethnographical 
and archaeological results of an expedition through 
Matto Grosso, Brazil, to the head waters of the Xingu 
River in 1931 are described by Mr. V. Petrullo in 
the Museum Journal (Philadelphia), vol. 23, pt. 2. 
A number of tribes were visited, of which one, the 
Tsuva, had not previously been recorded, while three, 
the Kalapalu, the Kuikutl, and the Naravute, had 
not been described. At the head waters of the Xingu, 
although three widely distributed linguistic stocks 
are represented and they are surrounded by a fourth, 
no appreciable difference of material culture is to be 
observed. The villages are composed of a few houses 
around a clearing. The men’s house is of inferior con¬ 
struction, and although it is the men’s meeting place, 
it is not used for sleeping. It serves for ceremonial 
uses and for the entertainment of guests only, while 
the men of the village (deep in their own family 
dwellings. Usually several families live in one dwell¬ 
ing ; and a young man on marriage lives in the house 
of the bride's father until he is in a position to build 
a house for hirnself. Women are tne authoritative 
persons of the village. Inheritance and descent pro¬ 
ceed through them ; and although the men deal with 
strangers, the women must be consulted and their 
concurrence obtained before any arrangement may 
be concluded. Marriage is monogamous, but only as 
a matter of practical and economic convenience. 
Headmen sometimes have two wives. Most of the 
groups cultivate nothing but manioc, though some 
have maize. The Yawalapiti keep maize effigies sus¬ 
pended from the rafters of their huts. These are 
made of an ear of maize embellished with legs, arms, 
a skirt, and a painted visage. Some images are in the 
form of birds. In one village a harpy eagle was kept 
in a conical structure, and every man had to share 
with it the proceeds of his hunting or fishing, receiving 
in return a feather when its plumage was ceremonially 
plucked. 

Inherited Dlfierences in Taste Reactions.—It has 
recently been shown that individuals differ in their 
capacity for tasting certain substances, and that 
these differences are inherited. The results of an ex¬ 
periment with phenyl-thio-carbamide, made at tho 
New Orleans meeting of the American Association for 
Advancement of Science last December, are recently 
published by Dr. A. F. Blakeslee and Dr. A. L. Fox 
( J. Heredity , vol. 23, No. 3). Of 2560 persons tested, 
65-5 per cent tasted tho substance as bitter, 28 T>er 
cent found it tasteless, while 2*3 per cent found it 
sour, and 4*2 per cent reported another taste. Earlier 
tests of families had shown that the failure to taste it 
is inherited as a simple Mendelion recessive. When 
both parents are non-tasters, all the ohildren are the 
same. This is found to be the oase in 39 children 
from such parents. Individuals also differ in the 
threshold of stimulation, some being able to detect 
the taste in a few drops of a 1/500,000 solution, while 
some non-tasters require a hot saturated solution to 
perceive any taste at all. This substance, which is 
bitter to most people, differs from dalcin, which is 
three hundred times sweeter than sugar, in that an 
atom of oxygen is replaced by sulphur. The related 
p-ethoxy-phenyl-thio-carbamide is identical in taste, 
but apparently gives a slightly weaker reaction. 
Similarly fumar-proto-oetraric acid, a bitter constitu¬ 
ent of certain lichens, distinguishing them from closely 
related species, is tasteless to some, while others find 
it bitter in varying degrees. The odours of certain 
verbenas and freesias are also found to produce 
various sense reactions in different individuals, some 
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finding particular varieties odourless. By tests of 
this kind, inherited differences in our sense organs are 
coming to light (see also Nature, 129, 735, May 14, 
1932). 

Pig-feeding Experiments.—The first Pig-feeding 
Report of the Harper Adams Agricultural College 
summarises the experiments in pig-feeding carried out 
between 1926 and 1931. Briefly, these showed that 
a ration of cereal meals was deficient in proteins and 
certain minerals for the needs of a rapidly growing 
pig, but that extracted soya meal, supplemented by 
lime and salt, gave as good results as fish meal when 
added to a cereal ration. An average proportion of 
about eight per cent of soya meal was found to be 
adequate, this being best secured by using about 
twelve per cent in the ration for a newly weaned pig, 
and gradually reducing this to a minimum of 5 per cent 
at bacon weights. A mineral allowance of 1J lb. lime¬ 
stone and^lb.salt per 100 lb. mixed meals was sufficient, 
and this seemed to be as effective as the more complex 
and expensive mixtures containing a great variety of 
minerals. For sty-fed pigs under normal conditions, 
about 3 lb. of water per 0-1 lb. meal were needed for 
young pigs, but this amount could be reduced to 1J lb. 
at bucon weights—a little more being allowed in hot 
weather. Many factors affect the economic value of 
milk in pig-feeding, and although whole milk gave 
a higher rate of gain than separated milk, yet the 
financial returns were lower than those obtainable by 
feeding separated milk, in conjunction with butter- 
making or cream-selling. 

A Fresh-water Medusa from China.—T. Fujiwara 
(J. Science , Hiroshima Univ., Ser. B, Div. 1, vol. 1, 
1932) collected, in August 1930, specimens of e fresh¬ 
water medusa from a pool about fifty miles south- 
south-west of Shanghai. They were all males and 
wero present in large numbers, but the hydroid stage 
was not found. The author considers that the sex of 
the medusa is not dependent, as has been suggested, 
on the temperature of the water but on that of the 
hydroid stocks. He reviews tho records of fresh¬ 
water medusas in eastern Asia and gives an account 
of the principal characters of his specimens, dealing 
in some detail with the statocyst, and ho states that 
the ring-nerve is single. He does not actually state 
the species of his medusa, but remarks that it agrees 
in a good many points with Graspedacusta sowerbyi , 
var. kawaii (Oka, 1907), which he considers should be 
separated as a species G. kawaii from C. sowerbyi. 

Chromosome Cycles and Sexuality in Sporozoa.—In 
a memoir (Mim. Soc. de Phys . et d ’ Hist. Nai. t Genkw, 
vol. 41, fasc. I. 1-223, 150 text-figures, 1931) on the 
Sporozoa with special reference to thoir chromosome 
cycles and their sexuality, Andr6 Naville gives an 
account of the present knowledge on the life-cycles 
and cytology of the Neosporidia and the Telosporidia* 
In a discussion on the fundamental distinctions be¬ 
tween the Protista and the Metazoa, he expresses the 
view that this appears to consist in the absence in the 
Protista of autonomous somatic elements, but he 
points out that in the Myxosporidia and the Ac tin o- 
myxidia there are non-generative cells which may 
be regarded as somatic. There are no correspond¬ 
ing cells in the Telosporidia, a difference which 
confirms the prevalent view that these two groups 
are distinct. In the last part of the work the author 
states his views, rather as a working hypothesis than 
as a real theory, on sexual polarity, not only in the 
Sporozoa but also in other animals and in plants. As 
an example of this polarity in the Sporozoa may he 
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oiled the Adelaide, in whioh the polarised gametoblast 
produces a number of gametocytee at each of ite 
two extremities—one group male and the other female. 
In the Metazoa, among the examples considered are 
Hydra , Ctenophora f and Sagitta, The author adds a 
glossary of special terms and three synoptic tables in 
which the life-cycles and the conditions as to haploidy 
and diploidy, so far as they are known, are summarised 
for the Neosporidia, the Gregarinida, and the Cocci- 
diomorpha respectively. 

Tetraploid Tomato Plants.—Tetraploid plants of the 
common tomato, Lycopersicum esculentum , have been 
produced by several workers by decapitating the 
stem of a diploid. Some of the shoots which grow 
out from the callua are found to be tetraploid. Such 
plants show a variable amount of association of their 
chromosomes in fours and a certain amount of sterility. 
This was greatest in a tetraploid produced from a 
doubled haploid, and its fruits were smaller than in 
the diploid. Prof. E. W. Lind Strom, continuing this 
method (J. Heredity , vol. 23, No. 3), has recently 
produoed a tetraploid from the ourrant type tomato, 
L. pimpindlifolium. This species and L. esculentum 
have the same chromosome number (n=12) and 
cross readily, although the hybrids show gametio 
sterility in F t and F t . The tetraploid from L. 
pimpineUifolium is not only larger than the diploid in 
all parts, such as seeds, cotyledons, leaves, and fruits, 
but also it is highly self-fertile, although completely 
sterile in crosses with the diploid of either species. 
From it have been derived 248 mature plants in four 
generations. These segregated for rod v. yellow fruits 
m the ratio 20 : 1, which suggests that random assort¬ 
ment of the eight ohromotids may be taking place in 
meiosis. The origin of the yellow factor is uncertain, 
but may possibly have been from esculentum , as three 
later totraploids of L. pimpindlifolium had somewhat 
smaller fruits than the first. 

Oscillation of the Earth's Atmosphere.—In a recent 
memoir of the Koval Meteorological Society (No. 35 f 
vol. 4), G. I. Taylor examines a suggestion that has 
been made to explain a discrepancy observed between 
the velocity of a free gravity wave in the earth’s 
atmosphere given by tidal theory, namely 910 feet 
per second, and the values found by direct calcula¬ 
tion and by observations of the air wave caused by 
the Krakatoa volcanic eruption or explosion of 1883, 
which come to about 1050 feet per second. The sug- 
estion is that the discrepancy might bo explained 
y supposing that rapid pressure changes take place 
odiabftticaUy while those like the semi-diurnal pressure 
wave of the atmosphere are more nearly isothermal; 
it has been put forward by Prof. Taylor and by three 
othor writers—Chapman, Pramanik, and Topping— 
who have discussed the theory of the oscillations of 
the earth's atmosphere in relation to observational 
evidence. Taylor shows that the above mentioned 
supposition is untenable because the transference of 
heat by radiation and conduction required to introduce 
an important difference in the speed of the wave from 
that consistent with adiabatic pressure changes must 
lead to so much damping that the amplification by 
resonance, required to give the observed semi-diurnal 
variation, even if the free period of oscillation were 
taken to be 12 hours instead of the customary period 
of II hours 56 minutes, becomes impossible. He finds, 
further, that the required resonance can only be arrived 
at if the time taken for an inequality of temperature 
to be reduced in the ratio e to 1 is greater than 76 
hours. The upshot of this investigation is that the 
cause of the discrepancy between the theoretical value 
of the free period and the value 12 hours remains at 
the moment unidentified. 


Composite Dyke of Breven, Sweden.—A detailed 
and stimulating investigation of the great Brevet* 
dyke has been published by T. Krokstrftm (Bull. Geol* 
Inst., Upsala, 1932, pp. 243*330). The dyke has A 
length of 30 km., and ranges in width from 0*3 km. 
to 1*2 km. It is concluded from the results of 
geological, petrological, and chemical work that the 
exposures of the Breven dyke now visible represent a 
section of intermediate depth through a fissure that 
originally served as a channel for a series of extrusions 
all belonging to the same volcanic cycle. The material 
brought up by the successive eruptions probably 
emanated from a common magma reservoir, the 
different types of magma being along the normal 
line of differentiation within the reservoir (pos¬ 
sibly accompanied by assimilation of the granite roof 
or walls). In chronological order the magmas cor¬ 
responded to (a) olivine-dolerite; (6) olivine-free 
dolerite ; (c) granophyre ; (d) olivine-dolerite. During 
its ascent the granophyre altered the dolerite ( b) by 
pneumatolytic action into an amphibole-rioh, biotite- 
bearing intermediate type for whioh the name 
epidolerite is suggested. The latest olivine-dolerite is 
a restricted extrusion which took place after an epoch 
of denudation that uncovered the more deep-seated 
types of the dyke. 

Intensities of Nebular Lines.—Bowen’s conclusion 
that the characteristic spectra of nebulae and certain 
nov® arise from improbable, but not completely for¬ 
bidden, transitions in some light atoms and ions 
receives additional confirmation and some amplifica¬ 
tion from a theoretical investigation of the transitions 
by A. F, Stevenson (Proc. Boy . Soc. f August), in which 
their probability is calculated by approximate quan¬ 
tum mechanical methods. This is of particular interest 
as leading to an estimate of the density of the gas 
in the nebulae, on the assumption that it must be 
sufficiently small to make the time between the 
collisions of atoms or ions at least the mean theoretical 
time for the lives of the initial atomic states involved 
in the radiation. The numbers so obtained seem 
reasonable, the required time being at least about 
twenty-six seconds in regions where the so-called 
nebulium lines are emitted, and at least about three 
minutes where the red lines X6583-6 and X6548*l 
originate, but it has to be remembered that one im¬ 
portant 1 forbidden ' line, the celebrated X6577 of the 
aurora, can be readily produoed in the laboratory 
at pressures of the comparatively high order of a 
thousandth of an atmosphere. 

Diurnal Variations in Cosmic Radiation.—Prof. A. H. 
Compton and a number of collaborators have given 
an account in the second July number of the Physical 
Review of the results obtained in measurements made 
on cosmic rays hourly for ten conseoutive days, at an 
altitude of 3900 metres. The rays were recorded by 
the ionisation produoed in a steel sphere of 10 cm. 
internal diameter, filled with air at 30 atmospheres 
pressure. The measurements were made relative to 
the effect of a radium source, a procedure which 
automatically eliminated a number of errors, and were 
finally averaged over the ten days and corrected for 
some pressure and temperature effects. It then 
appeared that the ionisation was 1*6 ±0-25 per cent 
more between 8 a.m. and 4 f.u. than between 8 f.h. 
and 4 ajk., a result considered in satisfactory agree¬ 
ment with the results of other observers, if the 
variation is due to a soft component of the rays. It 
is suggested as a consequence that the inference 
previously made by Millikan and Cameron that the 
energy in the universe in the form of cosmic rays is 
oomparable with that in the form of light is of doubtful 
validity. ^ 
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Velocity of Light in a Magnetic Field.—It has been 
BOtablished with considerable accuracy by 0. 0. Farr 
and C. J. Banwell ( Proc . Roy. Soc.> August) that the 
velocity of light in a vacuum of approximately one 
hundredth of a millimetre of mercury is unaffected by 
a transverse magnetic held. The optical system em¬ 
ployed was a Jamin interferometer, in which the light 
paths were in fields of different strengths, one very 
small and the other of the order of 20,000 gauss. 
The whole apparatus was set up so as to minimise 
spurious shifts of the fringes, the position of which 
was watched by a number of observers as the field 
was established and switched off. The sensitivity of 
the apparatus was such that a relative change in speed 
of 1 part in 2 x 10 T oould have been apparent. By 
working with polarised light it was further shown that 
it was immaterial whether the direction of vibration 
lay in or at right angles to the applied magnetic 
field. 

Diamagnetism of Bismuth.—Bismuth, which has 
always been of interest from its generally anomalous 
physical properties, has been the subject of much 


study recently in the form of single crystals. Goetz 
has confirmed in this way very strikingly the presence 
of an intermediate structure between the atomic 
lattice and the macroscopio crystals, giving for the 
average size of the discontinuities with which it is 
associated a few thousandths of a millimetre. In the 
April number of the Indian Journal of Physics it is 
pointed out by S. M. Rao that the existence of these 
sub-units of structure is in accord with the magnetic 
properties of the substance. Bismuth is diamagnetic, 
but the susceptibility depends upon the size of the 
particles used. Colloidal bismuth, when melted and 
recrystallised, shows an increase of up to thirty per 
cent in susceptibility, the change persisting even when 
allowance is made for contamination with oxide. The 
change of susceptibility with partiole diameter is small 
for particles greater than about 1(4 in diameter, but 
below this size falls off rapidly to the lower values, and 
for the smallest partioles considered is still decreasing. 
The change in susceptibility thus occurs from about 
the particle size associated from other experiments 
with the mosaic structure, and affords confirmatory 
evidence for the reality of this. 


Astronomical Topics 


The Lunar Eclipse of Sept. 14—This was the first 
lunar eclipse of considerable size that was observable 
in London under clear skies for a good many years. 
Lunar eclipses are of interest from the fact that they 
give a good idea of the general state of the earth’s 
atmosphere, or at least of the portions of it over 
the regions where the moon is on the horizon. The 
amount of illumination within the shadow varies to a 
notable extent. In 1884 the moon could be seen only 
with great difficulty, while in 1895 the maria and other 
surface markings could be observed with ease. The 
late eclipse did not attain either of these extremes, 
but was perhaps somewhat darker than the average 
eclipse. The limb was discernible in the telescope 
without difficulty at all the stages of the eclipse, also 
the crater Aristarchus, which is the brightest point of 
the disc. The ortlines of the maria, however, were 
not easily seen until the maximum phase was nearly 
reached ; this is an effect of the darkening sky ; when 
there is bright sky light over the eclipsed region, 
contrasts are more difficult to detect. 

The part of the disc that was nearest the centre of 
the shadow was coppery in tint, but the parts nearer 
the edge of the shadow tended rather to bluish grey. 
There was a specially bright region at the north-east 
limb of the moon. As the moon traversed the 
northern portion of the earth’s shadow, there was not 
much opportunity to test whether the air in the 
southern hemisphere was rendered opaque by dust 
from the recent eruptions in the Andes. The southern 
region of the moon was carefully watched ; it did not 
appear that there was any greater darkening there 
than that to be expected from deeper immersion in 
the shadow. The next total eclipse at which the 
moon will be high, in Great Britain, is on Nov. 7, 
1938. 

Capture of Comets by Planets.—The theory that all 
the comets of short period have had their orbits 
ohanged from parabolas to ellipses by near approaches 
to the great planets has been subjected to adverse 
criticism lately; in particular, Mr. 8. Vseesviatsky, 
in the Observatory for May last, indicated many 
points in which the theory gave results that did not 
accord with observed facts. M. "Jean Bosier con¬ 
tributed another paper on the subject to the Journal 
dss Observateurs for January last. It examines what 
proportion of the comets that make close approaches 
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to Jupiter would have their orbits transformed into 
ellipses and hyperbolas respectively. He finds that 
the ratio between the two is nearly one of equality, 
but with a slight preponderance for hyperbolas. This 
is clearly a further argument, though not a very strong 
one, against the theory ; for it had already been 
Bhown tliat even if all the close approaches had led 
to elliptical orbits, there would not b© enough to 
maintain the supply of short-period comets ; reduc¬ 
tion of the number of ellipses by more than half 
would render the insufficiency still more marked. 

It is not, of course, denied that such approaches 
may at times take place; but merely that they are 
insufficient to explain the large family of short-period 
comets. In fact, a case seems to have taken place 
recently ; Ryves’s comet, that was under observation 
a year ago, was shown to have approached Jupiter 
within a few million miles about a year earlier. A 
definitive orbit of Ryves’s comet has not yet been 
computed ; but those that are to hand make it 
somewhat probable that the orbit, after passing 
Jupiter, was hyperbolic. 

A New Stellar Photometer.—Dr. W. H. Steaven- 
son describes, in Monthly Notices, R.A.S., for June, 
a simple form of photometer which has lately been 
inserted in his reflector. A plate of glass about a 
tenth of an inch thick is placed in the fooal plane. 
Some small dents in its surface were made with a 
diamond, and illuminated by an electric bulb placed 
at the side of the tube, in the plane of the glass. The 
remaining light of the bulb is totally reflected in the 
plate, and does not reach the eye. The illuminated 
dents have a stellar appearance; their brightness can 
be adjusted by a rheostat to approximate equality with 
the star to be measured; the remaining difference 
is measured by a sliding wedge. The wedge projects 
beyond the eyepiece ; its position for equality of light 
is recorded by marking on a card the distance of the 
end of the wedge from the tube, so that no artificial 
light is needed during the comparison. Ultimately the 
artificial star is compared with a known star in the 
north polar sequence. The different dents in the glass 
late appear of different brightness, so that one can 
e selected near the magnitude of the object to be 
measured. Dr. Steavenson’s extensive work on old 
novae, etc., is well known. The new photometer should 
render the comparisons still more accurate. 




480 


NAfUBMl [SiEFTiiMBXiB 24, 1932 


The Value of Tuberculin Tests* 


rpHE name ‘ tuberculin ’ has been applied to any 
JL extract, suspension, or other preparation of B. 
tuberculosis or of media on which it has grown. The 
Therapeutic Substances Regulations 1931 (Statutory 
Rules and Orders, No. 633) define the term in a more 
limited sense as preparations of fluid media on which 
the organism lias been grown in artificial culture, 
which have been freed by filtration from the bacilli. 
When the filtrate lias been concentrated it is known 
as ‘ old tuberculin ’ ; its potency is measured by 
comparison with that of the standard preparation. 

Although tuberculin is now scheduled under the 
Therapeutic Substances Regulations, the hopes origin¬ 
ally raised that it would prove of value as a curative 
and diagnostic agent in tuberculous disease in man 
have not been completely satisfied. The diagnostic 
aspect of the problem has recently been investigated 
by p. D'Arcy Hart, who concludes that tuberculin 
tests are of definite value in certain circumstances, 
provided that the correct technique is observed. The 
Report is based on the examination of 1030 clinically 
tuberculous patients of all ages and types of infec¬ 
tion, and 751 clinically non-tuberculous patients of 
all ages. 

The intracutaneouH or Mantoux teHt is recommended, 
sinco it is more sensitive than the cutanoous or von 
Pirquet. tost. The initial dose is 01 c.c. of a 1 in 
10,000 dilution (in 0-5 per cent phenol-saline) injected 
into the skin of the forearm or upper arm. The result 
should be read at 48 hr. and 96 hr. A positive re¬ 
action consists of an area of erythema or erythematous 
infiltration the greatest diameter of which eauals or 
exceeds 5 mm., or which is definitely greater than the 
reaction given by a control injection of the medium 
from which the tuberculin was prepared. If the test 
is negative, a retest should be carried out with a 1 in 
1000 dilution ; if this gives a negative response, a 
1 in 100 dilution should be tried. A I in 10 dilution 
may be finally employed in confirmation. A positive 
reaction indicates nypersensitiveness of the tissues to. 
a product, probably protein in nature, of the tubercle 
bacillus, and is probably only seen after tuberculous 
infection accompanied by the formation of histological 
tubercles has taken place. There is a significant 
interval between primary infection and the appear¬ 
ance of tuberculin Hkin reactivity. A positive re¬ 
sponse indicates merely that infection has occurred at 
some time in the individual’s life, and not, on present 
evidence, that it is still active. 

The positive reaction has its chief clinical value in 
infancy, when tuberculous infection is more likely 
than at other ages to be associated with, or to progress 
into, active tuberculous disease. The ]irognosis is 
worse the younger the patient and the more unfavour¬ 
able the home conditions. An infant of less than two 
years, but without symptoms, should be kept under 
observation for several yearn. If obscure and per¬ 
sistent symptoms are present, the possibility of tuber¬ 
culous infection as cause should be seriously considered. 
Between two and five years a positive reaction with 
persistent symptoms should suggest that the latter are 
tuberculous in origin: at more than five years of age this 
is much leas likely to be the case. Quantitative tests, 
however, are of very doubtful value for estimating the 
prognosis in clinical tuberculosis. 

A negative tuberculin reaotion almost excludes the 
presence of tuberculous infection : with the 1 in 1000 
dilution the average error in the author’s series of 

• Medical Research Council, Special Report Sarlee, No, 164: The 
Value of Tuberculin Teste in Man ; with Special Reference to the 
Intraeutaneous Test. By P. D'Aroy Hart. (London : H.M. Station¬ 
ery Office, 1632.) 2*. net. I 
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cases was less than four per cent. With the 1 in 10 
dilution, a negative reaction exoludes clinical tuber¬ 
culosis with an average error of a little more than two 
per cent (4 per cent in children up to five years of age, 
and 3 5 per cent in advanced oases of tuberculosis with 
marked toxaemia). The error is considerably greater 
with the 1 in 10,000 dilution, being 12 per cent. The 
usefulness of the test for the negative diagnosis of 
clinical tuberculosis depends also upon the chance of 
the patient giving a negative reaction should his 
condition, suspected of being tuberculous, be in reality 
due to some other cause. This chance is determined 
by the percentage of negative reactors among clinically 
non-tuberculous individuals of the same age and social 
status, and living in a similar environment. In Great 
Britain, the test can only be profitably applied for 
negative diagnosis, in patients of the hospital class in 
large cities, in childhood : in country and private 
practice it may also be of value in adults. The 
incidence of positive reactions in adults of the poorer 
classes in towns is too high to make a negative response 
of value. 

Children from tuberculous households give a much 
larger percentage of positive reactions than those 
whose homes are free from this disease, and the per¬ 
centage is greater when the tuberculosis is active or 
open than when it is closed or healed. Again, the 
incidence of positive reactions among children is 
greater when they live in contact with a tuberculous 
relative than when a tuberculous relative visits them 
only occasionally. The presence in the household of 
a sufferer from non-pulmonary tuberculosis does not 
increase the incidence of positive tuberculin reactions 
among the children. Infants separated from their 
tuberculous parents before infection has occurred and 
placed in healthy families appear to be no more liable 
to acquire infection in early life than the infants of 
non-tuberculous parents. All these facts suggest that 
the children of tuberculous families are more likely to 
acquire the disease than those from the non-tuber- 
culous simply because they are more exposed to 
infection ; m other words, no evidence of a hereditary 
predisposition to infection has been found by the 
author. Such a view is, however, not inconsistent 
with a conception of heredity as a determinant of the 
subsequent course of infection once this has taken 
place. 

The practical conclusion from these results is that 
children should be kept out of contact with oases of 
pulmonary tuberculosis during the early years of their 
life, or that the chances of infection should be minimised 
by the careful hygienic control of the patient, such as 
that developed at the Papworth Settlement by 
Varrier-Jones. When it is considered advisable to 
separate the children, tuberculin tests will have an 
important rdle in determining which are the most 
suitable for this procedure. 

The incidence of positive tuberculin reactions in a 
healthy community is an index of the risk of exposure 
which is determined by the frequency of open tuber¬ 
culosis, the measures taken to combat it, the general 
hygienic standard of the population, and the infectivity 
of the milk supply. Unless tuberculosis can be 
stamped out and the population kept free from it, the 
development of a positive reaction in an otherwise 
healthy person is a favourable sign, since it inchoates a 
degree of protection against the development of 
clinical tuberculosis. Natural tuberculous infection 
has a greater fatality in infancy than at other ages, so 
that it is advisable to postpone the first infection, if 
possible, to middle or later childhood, for exatpple, by 
removal from contagion at home and by pasteurisation 
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of the milk supply. It is, however, advantageous for 
the first infection to take place before adult life is 
reached, because of the partial immunity which may 
result. The evidence obtained from tuberculin tests 
in London sohool children suggests in fact that tuber- 
culisation occurs chiefly in later childhood and adoles¬ 
cence, that is, when the principal activities of the 
individual are away from home. 

It is hoped that further work will result in an 


481 

answer to the question as to whether tuberculin 
sensitisation is decreasing in the population, following 
the improvement in general hygiene and control of 
tuberculosis. It is also to be hoped that an altogether 
satisfactory method of prophylactic immunisation will 
have been developed before the incidence of infeotion 
has fallen so much that the general population finds 
itself in the precarious unprotected state of a non- 
tuberoulised race. 


Winds and Weather 

. 8. BA8U, of the Marine Section of the India 
Meteorological Department, Poona, has pre¬ 
pared a useful handbook on the winds and weather 
off the Indian coasts.* It is based, presumably, 
largely upon the logs of steamers of the merchant 
service voyaging in Indian waters, as well as on the 
work of meteorologists—notably Sir John Eliot— 
who have made a special study of the oyclones of this 
region, and is intended to be of service to Indian 
seamen. Assuming that the standard of accuracy 
to be expected of a professional meteorologist with 
extensive sources of trustworthy information has been 
maintained, this book should fulfil admirably the 
purpose for which it was written. 

The moBt dangerous weather phenomenon with 
which the Indian seaman has to concern himself is 
of course the tropical cyclone. Tropical cyclones do 
not exhibit quite the infinite diversity of character 
shown by the cyclonic depressions of the North 
Atlantic, for they are definite vortices conforming 
to a fairly definite type. It is possible, therefore, to 
frame certain general principles that should be 
followed by a seaman who wishes to avoid exposing 
the vessel ill liis charge to the full fury of the inner 
circle of winds that so often attain to the full force 
of a hurricane. A special ohapter is devoted to this 

* India Meteorological Department. Winds. Weather and Current* 
on the Coasts of India and the Laws of Storms. Pp. Ul + 61 and 18 
plates. (Calcutta : Gov. of In4i& Central Pub. Branch, 1931 .) 2.0 Hi .; 
4*. 6d. 


on the Coasts of India 

problem, and contains hints as to how the exchange 
of weather information by radio between ships, to¬ 
gether with the utilisation of the official Weather 
reports issued by radio, can help in the navigational 
problem that arises when a ship approaches sufficiently 
near to a cyclone. 

Another source of danger is the ‘ Nor’wester \ a 
thunder-squall of early summer that is believed to 
have given rise to winds of more than a hundred miles 
an hour. It is primarily a land phenomenon, but is 
felt sufficiently far out to sea -70-80 miles out, accord¬ 
ing to the account of it given in the second chapter 
of the work -to be a menace in the Bay of Bengal. 

In addition to information about the more violent 
woather phenomena, there is much useful matter 
relating to ordinary local winds and currents and 
their seasonal variations, and to tides. The last 
chapter describes the system of visual storm warnings 
in force throughout Indian waters. 

The handbook is well arranged ; the standard of 
printing is adequate, while the maps are clear in 
spite of thoir small size. It is not easy for a reviewer 
in Great Britain to accept the Director-General of 
Observatories’ request for practical suggestions for 
increasing the usefulness of future editions—unless 
of course it is proposed to increase its length, in 
which case much additional information about local 
peculiarities in the weather could doubtless be in¬ 
cluded. E. V. N. 



Electric Discharge in 

D R, I. LANGMUIR presented an interesting review 
of the electrical properties of the discharge in gas 
at low pressure, at the recent International Electrical 
Congress held at Paris. The advances made in this 
field in the last nine years, which have completely 
revolutionised our outlook, have come largely from 
his laboratory and from that of Prof. K. T. Compton. 

In his recent paper. Dr. Langmuir confined himself 
to a statement of the more important mathematical 
relations which have been developed to give a starting 
point, somewhat simplified u still in comparison with 
reality, for the investigation of discharges. In these 
there are two fundamental conceptions, that of a 
* sheath ’ and that of a ‘ plasma Sheaths are found 
in general on the surfaces of electrodes or on the walls 
of the tubes, and are essentially regions in which 
there is a strong separation of chargee of one sign. 
In practice these are usually positive, but by control 
of the potential of the solid boundary, they may be 
made of the opposite sign. The potential within them 
is governed by the well-known Poisson equation for 
the divergence of the electric intensity, and the 
currents across them determined chiefly by the rate 
at which particles from the main discharge diffuse to 
their boundaries. 

The plasma is, on the contrary, a region in which 
the concentrations of electrons and positive ions are 
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Gas at Low Pressure 

almost equal and opposite, and usually both large, 
of the order of 10 8 to 10 13 per c.c. ft has thus a 
high conductivity, in distinction to the sheaths, and 
almost invariably in the discharges studied by Dr. 
Langmuir, has exhibited the peculiarity that the dis¬ 
tribution of velocities amongst the electrons in it has 
been Maxwellian, with a temperature between 6000° 
and 100,000°. The determination of these tempera¬ 
tures, and the simultaneous analysis of other features 
of the plasma, is perhaps the most valuable contribu¬ 
tion to a more general theory of discharges from this 
work, and can be accomplished by taking the current- 
voltage characteristic curves for an exploring electrode. 
At the present time, the chief advances are being 
made as a result of the departures which have been 
observed from Dr. Langmuir's original theory of ex¬ 
ploring electrodes, and it is clear that the conception 
of an electron temperature will have to be modified 
in certain cases. 

It is interesting to notice that there are two distinct 
reasons why parts of a discharge tube may be non- 
himinous, or almost so. One is, that a sheath is 
present; and the other, that although in a plasma, 
which is usually brightly luminous, the discharge is 
being carried by diffusion, often in a reversed electric 
field, so that the electrons are not Acquiring sufficient 
energy to excite or ionise the molecules of gas. 
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Calendar of Geographical Exploration 

Sept. 27 , 1874 .—Crossing Western Australia 

J. Forrest reached the overland telegraph line, 
which had been carried from Port Darwin to Adelaide 
in 1872, after a journey which began at Perth. He 
had followed the Murchison River and, after that, a 
line of springs. By August this source of water had 
given out, and it was with the utmost difficulty that 
he achieved hiR object and reached the line south of 
the Alberga River, thus completing the link between 
the coast lands of the west and the central regions. 
In 1869, Forrest had proceeded from Perth to the region 
west of Lake Barleo, and in 1870 had followed EyTe’s 
route in the south, starting, however, from the west. 

Sept. 28 , 1791 .— Coastal Surveys in Australasia 

A French expedition under Bruni d’Entrecasteaux 
left Brest to search for La Pdronse. Surveys were 
carried out in Tasmania and New Caledonia, Bougain¬ 
ville Island was visited, and Amboina was reached 
through the strait between New Britain and New 
Irelahd. The south coast of Australia was charted to 
131° 30' E., and the islands east of New Guinea, with 
the coast of New Guinea itself, were charted. Shortly 
after surveying New Britain, d'Entrecasteaux died. 
The explorer's careful work did much to fill in the 
details of this region of the Pacific. A competent 
scientific staff accompanied the expedition, the 
naturalist, Labillardtere, afterwards publishing his 
records, while the hvdrographers, Rossel and Beau- 
temps -Beaupr 6 , published the journal of d’Entre- 
casfceaux and the charts of the coasts visited. 

Sept, 30 , 1500 .™-Brazil and the Mouth of the Amazon 

Vicento Yanez Pinzon, who had formerly sailed 
with Columbus, reached Spain after a voyage which 
had been successful from the point of view of dis¬ 
covery, though two out of his four vessels were lost 
in a storm. He sailed in December 1499 from Palos, 
passed the Cape Verde Islands, and penetratod so far 
to the south-west that ho lost sight of the pole star. 
On Jan. 20 , 1500, he sighted the Brazilian Capo of 
8 an Agustin. Pinzon was the first to land on the 
American continent south of the equator, his farthest 
south boing 8 ^ 20 ' S. In April of the same year the 
Portuguese, Cabral, also sighted the coasts of Brazil. 
Following the coast northward to the equator, he 
discovered the mouth of the Amazon, finding the 
water still fresh forty leagues out at sea. 


The distortion of wires on passing through a draw 
plate. Composite copper wires £ in. in diameter, each 
consisting of two wires of semi-circular section, were 
pulled through various draw-plates, Photographs 
are reproduced showing the distortion of the cross- 
sections. These are treated in a quantitative manner, 
measurements of the ratio of distortion to increase 
in length being found for various reductions in area 
and angle of taper.—H. W. Brownsdon and L. C. 
Bannister : A modified impingement corrosion appa¬ 
ratus, Owing to difficulties experienced with appa¬ 
ratus hitherto used for carrying out impingement 
corrosion experiments, a modified apparatus has been 
devised which is simple in design and permits of the 
ready control of the many factors influencing this 
type of corrosion; details are given regarding its 
construction and use.—W. H. J. Vernon : The open- 
air corrosion of copper. (3) Artificial production of 
green patina. Treatment with ammonium sulphate 
solution followed by a solution in which basic copper 
sulphate iB suspended gives a green patina, which, 
however, breaks down under severe weather con¬ 
ditions. A patina Btable under the latter conditions 
is produced by anodic treatment for 15 minutes in 
a suitable electrolyte ; it has a good green colour 
and is quite insoluble in water. Certain synthetic 
coatings other than basic copper sulphate, although 
initially green, readily blacken on free exposure to 
town air. The application of linseed oil, and more 
especially of lanohne, to the primary coating gives 
marked protection to the underlying metal, but does 
not prevent discoloration ; water glass and silicon 
ester, on the other hand, appreciably increase the 
corrosion.—K. L. Meissner : Two years’ corrosion 
tests with duralplat in the North Sea. The specimens 
consisted of strips of four different thicknesses, drawn 
profiles of two thicknesses, and riveted strips. With 
the exception of the last mentioned, all samples were 
exposed m two series, that is, at ebb and flow of the 
tide, and always under water. Samples were taken 
every three months.—T. G. Bamford : The properties 
of commercial varieties of copper at high temperatures. 
Five typical commercial coppers were examined. All 
these varieties were capable of resisting shock ex¬ 
tremely well up to 400° C., and with one exception— 
that of tough-pitch arsenical copper—impact strength 
was well maintained up to 600° 0. In general, nickel- 
copper has the greatest, and tough-pitch pure copper 
the least, capacity for withstanding alternating 
stresses at elevated temperatures, although the capa¬ 
city varies considerably from one temperature to 
another. Nickel-copper has exceptionally high en¬ 
durance at a temperature of 560° C. 


Societies and Academies 

London 

Institute of Metals * (Annual Autumn Meeting), 
Sept. 14.- C. E. Ransley and C. J. Smithells : Mech- 
amcal properties of nickel wireH. The materials 
used include commercial nickel, refined nickel pre¬ 
pared by melting in hydrogen, and the same material 
with small additions of the elements commonly 
present in commercial nickel.—H. J. Gough and D. G. 
Sop with : Atmospheric action as a factor in fatigue 
of metals. A review of the literature of corrosion 
fatigue reveals many apparent inconsistencies, but a 
closer examination indicates that such is not the case. 
It is shown directly that atmospheric corrosion enters* 
to a varied extent, into the mechanism of fatigue as 
exhibited during the usual type of fatigue test in 
which the surface of the specimen is exposed freely 
to the atmosphere.—G. I. Taylor and H. Quinney : 

• Continued from p. 446. 
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Paris 

Academy of Sciences, Aug. 8 (vol. 195, pp. 405-428). 
—Gabriel Bertrand and Georges Brooks : The con¬ 
stitutional formula of lacool. The authors have ob¬ 
tained laccol in well-defifted crystals, have prepared 
its tetrohydro - derivative, and have converted the 
latter into the diaoetate. Laccol is a derivative of 



during the last thirty years the Atlantic current has 
carried an enormous mass of warm water into the 
polar basin. As a result, there is now a period of a 
milder polar climate.—N. Cioranesco : Some pro¬ 
perties of polyharmonic functions in correlation with 
certain properties of polynomials.—L. Tchakaloff : A 
property of trigonometrical polynomials.—F. Marty; 
The group of automorpliy of oertain integral functions. 
—A. Silveira and E. Bauer: The Raman effect in 
saline solutions.—Duffieux and Ldon GriUet: A sensito- 
raetric arrangement with cylindrical lens and dia- 
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phragm in profile.—Lion Gion: The photochemical 
oxidation of aqueous solutions of ammonia. Am¬ 
monium nitrite results from the oxidation, and this is 
decomposed photochemically.—Astruc and Mousseron: 
The double sulphate of aluminium and sodium. The 
existence of sodium alum is dearly proved, but it is 
only a true double salt between the temperatures 11° C. 
and 39° C.—V. Frolow : The condition of the dissolved 
salts in the waters of the rivers of the Damas region. 

Ckacow 

Polish Academy of Science and Letters, June 11.— 
Georges Bouligand : The essential isolated singular¬ 
ities of a harmonic function and various associated 
problems.—S, Mazurkiewicz : Ensembles of unicity.— 
S. Szczeniowski : The probability of the passage of an 
electron in a region of negative energy.—Mile. J, 
Goworecka and M. Hlasko : The electrolytic conduc¬ 
tivity of the alkali metal hydroxides in water and the 
mobility of the hydroxyl ion. The limiting conduc¬ 
tivities of lithium, sodium, and potassium hydroxides 
have been determined, the valueB found being higher 
than those generally accepted.—K. Dzitworiski and 
Cz. Piasecki; Syntheses of the monosulphonic deriva¬ 
tives of acenaphthenequinone.—K. Dziewodski and 
Mile. Z. Zalewska : A new method for the synthesis 
of dinaphthopyrone.-' A. Swaryczewski: The d-tar- 
trate of guanidine: crystallographic Htudy.—J. 
Zerndt: An attempt at the determination of the age 
of the blocks of coal from the Carpathian Flysch by 
means of the megaspores.—W. Tad. Dominik : The 
relation between the formation of crystals of calcium 
oxalate in certain Conifer® and the fall of the leaves. 

— Z. Kolodziejski : Study on the regeneration of the 
pedal disc in Actinia equina .—J. Zadwilichowski: The 
innervation and the sensitive organs of the oviscapt 
in AUantus arcuatus (Tenthredinoidea). ! 

Geneva 

Society of Physics and Natural History, June 2.— 
Ch. H. Wakker and E. Briner : Researches on the 
chemical action of electric discharges : improvements 
in yields realised by using light metal alloys as elec¬ 
trodes. The presence of alkali or alkaline-earth metals 
in the electrodes of arc furnaces considerably increases 
the energy yields in the production of various sub¬ 
stances, especially nitric oxide.—Ch. H. Wakker, 
E. Briner, and H. Paillard : Researches on the pro¬ 
duction of nitric oxide in an arc. furnace working with 
electrodes of light metal alloys. The improvements 
in the energy yields in the production of nitric oxide 
by means of the arc realised by incorporating small 
proportions of the alkali or alkaline earth metals in 
the electrodes are reproduced in a furnace using 2-4 
kilowatts and with arcs 40-60 cm. in length.—A. 
Lombard and A. Coaz : The limit between the Jurassic 
and the Cretaceous from the Col des Aravis to the 
Col du Sageroux, Haute Savoio. The authors have 
recognised the existence of a zone of passage in the 
fauna of which the true Jurassic forms progressively 
disappear. There is no clear-out line between the 
two periods.—D. Zimmet and Ch. Yung : The differ¬ 
ence between the nitroprussido reaction for gluta¬ 
thione and acetone : the effect of the hydrogen ion 
concentration. Sodium nitroprusside gives a rose- 
violet colour with glutathione and with acetone, but 
whilst the first reaction is produced immediately and 
reaches a maximum at pH9, the reaction with acetone 
is not produced with pH less than 9 and is slow 
between pH9 and pH 10. Reagents are proposed for 
detecting glutathione even when acetone is present. 
—D. Zimmet: A new reaction of glutathione. Oxi¬ 
dised glutathione, like cystine, pives a persistent rose- 
violet coloration with silver nitrate and dimethyl-p- 
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phenylenediamine. These two reagents alone give* 
only a fugitive tint. Reduced glutathione prevents 
any coloration, unless it is first left in contact with 
silver nitrate. 

Rome 

Royal National Academy of the Ltncei, April 3.— 
F. Sever! : A fundamental property of the fields of 
holomorphism of an analytical function of one real 
variable and one complex variable.—P. Burgatti: A 
classification of the linear equations of the second 
order to the ordinary derivatives founded on recurrent 
relations.—G. Fubini: A theorem on the equations to 
the partial derivatives of elliptic type which generalises 
a theorem of Hartog and one of 8 everi.—M. La Ross : 
The supposed reality of the Lorentz 1 contraction and 
the determination of the absolute motion of the earth. 
—A. Pochettino : The HallwachB effect of compounds 
of elements with two-fold valency. Whereas, in 
general, Mn m and Mn vn ions tend to undergo trans¬ 
formation in the light into Mn 11 and Mn^ ions re¬ 
spectively, manganous hydroxide becomes changed 
into mang&nio hydroxide. Whilst calomel shows a 
tendency to become converted in the light into cor¬ 
rosive sublimate, this undergoes the reverse change 
under similar conditions, so that an equilibrium is 
established between the two ; the same thing happens 
with cuprous and cupric chlorides. In general, with 
various pairs of analogous compounds, the greater 
Hallwachs effect is always show ? n by that compound 
in which the element of variable valency has the 
lower valency, independently of the sign of the ion 
in which the olement appears.—M. Betti and P. 
Pratesi : Chemical constitution and rotatory power : 
Derivatives of chloro- and bromo-benzaldehydes. The 
anomalies displayed in the values of the dissociation 
constants of chloro- and bromo-benzoie acids are 
reflected in the rotatory powers of corresponding 
aldehyde o-derivatives. Thus, the dissociation con¬ 
stants of benzoic, o-ohloro-, and c-bromo-benzoic acids 
are 0-006, 0-132, and 0-145 respectively, and the 
molecular rotations of the compounds formed by 
benzaldohyde, o-chloro-, and o-bromo-benzaldehyde 
with d-p-naphtholphenylarninomethan© aro +373*1°, 
-128-4°, and 308*7° respectively. Similar results 
are furnished by the meta- and para-dorivatives, all 
the data indicating that, in these compounds, bromine 
is distinctly moro highly electro-negative than chlorine. 
—U. Broggi : Complete linear differential equations 
with constant coefficients. --A. Masotti: Relations 
between the curvatures of two corresponding lines in 
a conform representation.—J. Rey Pastor : Topology 
of the dominions of a space of n dimensions.-- P. 
Rocher : Lines of greatest slope of Green’s function. 
The fact that the arc of greatest slope of Green’s 
function, passing from the pole A to any point B of 
the domain, does not depend symmetrically on A and 
B t is extended to Euclidean spaces of more than throe 
dimensions.—Ruy Luis Gomes : The existence of the 
normal derivative of a simple layer potential.—L. 
Campedelli: Certain noteworthy double planes with 
curve of branching of the tenth order.—G. Palozzi: 
Some results of pro]ectivo-differential geometry.—G. 
Colonnetti: Influence of the shearing force on the 
deflection of a beam. Mesnager’s statement that the 
elastic deflection of an inflected beam does not depend 
on the shearing force, is shown to be erroneous.-— 
A. Rosenblatt: Laminary movements of incompressible 
viscous liquids (4).—A. Occhialini and L. Gallino : A 
reproducible sphinterometer for quantitative spectro¬ 
scopy. For quantitative spectroscopic purposes, use 
may be made of the fact that a radiation emitted, on 
the passage of a spark, from a metal contained in an 
electrode is derived from a region adjacent to the 
electrode and of length varying with the richness in 
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•the electrode of the metal considered* The instrument 
described depends on this principle.—P. Straneo: 
Energetic tensors in the unitary theory of absolute 
geometrisation.—G, B. Bonino and P. Celia ; Raman 
spectrum of certain derivatives of aniline. The 
presence of a C : N linkage in a molecule results in 
the appearance in the Raman spectrum of one or two 
lines between 1400 cm. -1 and 1500 cm.' 1 . These lines 
cannot bo confused with the lines 1430 cm.' 1 -1460 cm.' 1 
of the CH a group, which does not occur in the com¬ 
pounds examined.—G. B. Bonino and P. Celia : Raman 
spectrum of A 8 -dihydronaphthalene. This spectrum 
exhibits lines in complete accord with the structural 
formula, if the spectra of naphthalene, decaline, and 
tetraline are taken into account. The line 3041 cm*. 1 
of the aromatic C-H group occurs also with tetraline 
and naphthalene, and the Imea 2873 and 2825 observed 
are attributed to CH 8 . The line 1603 is lacking with 
tetraline, deoalino, and naphthalene and is character¬ 
istic of the double ethvleno linkage; the line 1433 is 
the characteristic CH 2 line but is displaced by 20 units 
from tho typical OH, line.—G. Piccardi and A. Sberna : 
Molecular spectra and spectroscopio analysis (4) : 
scandium. The method previously described allows 
of tho ready and certain detection of 5 parts of 
scandium per 100,000, its superiority over ordinary 
spectroscopic methods being confirmed.—F. De Carli : 
(1) Solubility of calcium gluconate in the presence of 
sodium phosphate and of arsenious acid. Sodium 
phosphate has a loss effect than boric acid in increasing 
the solubility of calcium gluconate, the most con¬ 
centrated solution obtainable containing 7-20 per cent 
of tho gluconate and 41*02 por cent of the phosphate. 
A 5 per cent solution of arsenious anhydride dissolves 
0*29 per cent of the gluconate.—(2) Properties of 
solutions of calcium chloride and urea. Mixed solutions 
of calcium chloride and urea contain no molecular 
associations detectable by tho physical methods em¬ 
ployed. The therapeutic behaviour of such solutions 
does not appear to be attributable to specific pro¬ 
perties of tho compound, CaCl a , 4CO(NH a ) a , 211*0, 
but is probably due to an influence of tho urea on the 
inconveniences somotimes accompanying the hypo¬ 
dermic administration of calcium chloride.—T. Car- 
panese : Granite, vosuvian, ilmanite, and titanito from 
Monte Rosso di Verra (Monte Rosa group). 

VlKNNA 

Academy of Sciences, June 30. - Richard Weiss and 
A. Beller : Condensation of aa'-diphenyl-pp'-benzo- 
funin with unsaturatod compounds. — Heinrich 
Graven ; A method for determining uranium and 
thorium in minerals (2).—Heinrich Graven and 
Gerhard Kirsch : The radioactivity of early pre- 
Cambrian granites from southern Finland. Non- 
metamorphie intrusions appear to bo moderately 
homogeneous as regards radioactivity, although speci¬ 
mens of outstanding activity occasionally occur. The 
results obtained with those granites are, in general, 
comparable with those found by Macho and Bam¬ 
berger for the central gneiss of the Alps.—Hans 
Pettersson and Josef Schintlmeister : Atomic frag¬ 
ments of small range from rare gases.—Georg Koller : 
A synthesis of methyl diacetylevemate and of methyl 
tetra-aoetylgyrophorate.—F. Lauscher, F. Steinhauser, 
and M. Topercxer: Profile of the intensity of the 
sun's radiation through the Styrian and Lower 
Austrian Alps. At the time the observations described 
were made (July 30-Aug. 2), the atmospheric dew of 
the E-N-E. air-movement led to the formation of a 
layer of vapour at the cumulus level over the whole 
pre-Alpine region. Henoe the intensity of the solar 
radiation in the higher parts of the pre-Alpine district 
was somewhat below that of tho inner Alpine valleys. 
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At medium heights (about 1000 metres), the mountain 
air weakened the radiation about ten times as much 
as absolutely pure air, this observation agreeing with 
those made elsewhere. At about 700 metres the 
weakening was fifteen-fold and at 450 metres twenty- 
two-fold.—H. Kun and H. Burchardt: Non-specific 
actions of the female sexual hormone (progynon). 
With senile or prematurely old male rats, regular 
subcutaneous injection of progynon has the same 
effects as with the females: growth of hair on bald 
or thin regions and increase of the contents of haemo¬ 
globin ana red corpuscles in the blood. 
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Popularisation and Archaeology 

A REFERENCE to the f widespread interest 
among the general public in the results of 
research in the past history of mankind has become 
almost a commonplace of comment on archaeo¬ 
logical matters; but few go on to inquire why such 
an interest should be so marked at the present day, 
in contrast with, say, the period preceding the War, 
when, for example, Sir Arthur Evans was engaged 
in his epoch-making investigations in Minoan Crete. 
To say that excavations at Ur, in Egypt, or Palestine 
have had a better Press in the last ten or twelve 
years than was given to archaeology in the ten years 
before the War, merely begs the question. The 
popular Press, to which this diagnosis applies 
particularly, is, in this matter, a symptom of its 
readers 9 tastes rather than the cause. It follows 
rather than guides ; but in a mistaken judgment 
on the situation it is prone to a sensationalism 
that is superfluous, in so far as its object is to 
stimulate an interest which already is anxious to 
be informed. 

Actually, it is not the sensational but the 
familiar combined with the remote in the study 
of prehistory that in the long run captures the 
imagination of the plain man. A flint implement, 
be it five or fifty thousand years old, means no 
more to him than a useless lump of stone. Every¬ 
one, however, at some time in his life has handled a 
knife, a chisel, or a saw, and when the purpose of 
the flint implement has been explained to him, 
or better, when he has handled it for himself, he 
realises the nature of the problems which con¬ 
fronted his remote ancestors, and the differences 
in the means at his disposal for dealing with the 
same or similar problems. In other words, he 
has grasped perspective in the growth of civilisa¬ 
tion, and also its continuity. Henceforth his atti¬ 
tude to the past will have undergone a funda¬ 
mental change : his interest has been permanently 
aroused. 

If it has been that in the development of archaeo¬ 
logical studies since the War attention has been 
directed more particularly to the interpretation of 
the results of exoavation in terms of affiliation, 
to tracing the movements of races and cultures, 
inferring racial and cultural contacts and marking 
consequences in the modification or development 
of material culture, it is equally true that a more 
intense application of the results of the sister 
studies of geology and geography to the problems 
of archaeology—in itself no new thing—also has 
produced developments whioh have been of the 
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first order of importance in stimulating research 
in the field and in the co-operative elaboration of 
theory. 

The distribution map has long been a familiar 
implement of the archaeologist’s laboratory. Ex¬ 
pertly interpreted, it has been made to tell the story 
of trade route and racial movement ; but inter¬ 
preted in the light of geology and geography, it 
becomes more eloquent still. Dr. Randall-MacIver, 
in his recent presidential address to the Section of 
Anthropology of the British Association, discussed 
the results of recent research on these lines in 
narrowing down the limits of search for a man’s 
earliest ancestors and in the interpretation of the 
distribution of the earlier products of human 
industry. Even more fruitful have been Dr. Cyril 
Fox s researches in demonstrating how geology, 
geography, and palteobotany can in combination 
answer the questions posed by the archaeological 
succession in showing how it came about that 
certain events fell out where they did, and why 
development should have taken certain lines. The 
methods of his book, “ The Archaeology of the 
Cambridge Region ” (Cambridge, 1923), were demon¬ 
strated on the broader canvas of Britain as a whole 
in his lecture before the recent International Con¬ 
gress of Prehistoric Sciences (see Nature, Aug. 13, 
p. 247), when ho showed how two distinct geo¬ 
graphical areas in Britain reacted differently to 
intrusive culture, and traced the development of the 
Briton from uncivilised to civilised with the gradu¬ 
ally acquired control of his environment, as shown 
b> the movement of settlement from one type of 
land to another, and followed the transfer of trade 
from the line Solent-Salisbury Plain to the Thames 
basin. 

Archaeological investigation on this scale is essen¬ 
tially a matter of synthesis of the observations of a 
number of individuals. It is interesting to note how 
archaeological investigation has been assisted since 
the War by two Government departments acting 
in concert and on a scale that would have been a 
practical impossibility for private effort—in one 
instance more or less unofficially as a by-product of 
official activities, in the other as a part of official 
duties. These departments are the War Office, of 
which the course of training for the Royal Air Force 
has afforded opportunities for archaeological observa¬ 
tion and photography, and the Ordnance Survey, 
which now oarries on its establishment an Archaeo¬ 
logical Officer. 

No single recent development in archfieological 
method has attracted so muoh public attention as 
the discovery that it is possible to discern from the 
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air archaeological remains of which the presence 
cannot be detected on the ground. Of the many 
ancient monuments and remains of which know¬ 
ledge is due to this method of observation, Wood- 
honge in Wiltshire is the most important and the 
most interesting; but the utility of air observation 
is far from ending there, and the magnificent pano¬ 
ramic series of views of Wansdyke shown at the 
recent exhibition, illustrative of British archaeology 
in the field, at the London Museum (see Nature, 
Aug, 6, p. 196) demonstrated its value not only 
as a means of record, but also as an aid in the 
preparation of accurate plans and maps. Those 
who became familiar with the use of air photo¬ 
graphs during the War will appreciate the value 
of this method of study in arriving at the pur¬ 
pose and plan of earthworks and other forms of 
enclosure. 

The work of the Ordnance Survey has for long 
been concerned with the record of ancient monu¬ 
ments as part of its normal duties. Indeed, the 
Survey preserves at its office at Southampton a 
proof sheet of the original one-inch map of Wiltshire, 
made more than a century ago, which bears the 
manuscript archaeological corrections of Sir Richard 
Colt Hoare, Since the first appointment of an 
Archaeological Officer thirteen years ago, its activi¬ 
ties in this direction have been much extended, 
especially in adding to the list of known monuments, 
both under- and over-ground. More widely known, 
though still perhaps less than it deserves, is the 
excellent serioH of archaeological studies of which 
the first was the map of Roman Britain issued in 
1922, Mr. 0. G. S. Crawford’s “ Archaeology from 
the Air ” coming later, and the latest addition 
being the “ Map of Neolithic Wessex ’’/an adapta¬ 
tion of the Quarter-Inch Ordnance Map, Sheet 11, 
to show the distribution of the long barrows, 
circles, habitation sites, and flint mines, preceded 
by thirty-five pages of commentary and schedules 
of monuments. 

Without entering into a discussion of technical 
detail, it may be said that the interest of the 
Wessex map, from the point of view of its general 
educational value, lies in the combination of archaeo¬ 
logical, geographical, and geological detail, which 
shows the monuments as they lie in relation to the 
natural environment of the neolithic period, and at 
the same time invites contrast and comparison with 
conditions as they are to-day. A glance at the map 
as a whole, keeping in view geological formation, 
shows why settlement was in the main confined to 

* U»p of Neolithic Wewex. By Ordnanoe Survey. Southampton, 
1032. 4#. net. 
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certain open spaces. Neolithic man avoided the 
forest areas, as here reconstructed, and the open 
heaths, in favour of the broad shallow valleys of 
the downs, where there were perennial streams, 
pasture for his sheep, and land suitable for crude 
cultivation. Hei*e, too, in waterlogged clays and 
the narrowed strips of forest and their relation 
to settlement may be seen why communica¬ 
tions followed certain lines, while along others 
traffic was delayed until Roman or even medieval 
times. 

In the compilation of the map of Wessex, the 
Ordnance Survey was assisted by a body of volun¬ 
tary helpers. Arch ecology is at present fortunate 
in having at its disposal a number of highly skilled 
unpaid workers ; but even so, archaeological field¬ 
work is normally an expensive undertaking. In 
these days of economic stress, expenditure which 
depends for its funds upon assistance from public 
subscription mrst justify itself by its works and 
not by faith. Enough has been said to support the 
view that the exposition of the results of archaeo¬ 
logical research to bo popular need be neither un¬ 
scientific nor sensational. An archaeology that can 
continue to stimulate the interest of the general 
public in the past history of mankind need have 
no fear for the future and is fully justified of its 
children. 


Philosophy Looks at Science 

(1) Philosophy pf the Science# : or the Relations be¬ 

tween the ])e/partments of Knowledge. By the 
Rev. F. R. Tennant. Pp. ix + 191. (Cambridge : 
At the University Press, 1932.) 6a. net. 

(2) Philosophical Aspects of Modern Science. By 

C. E. M. Joad. Pp, 344. (London : George 
Allen and Unwin, Ltd., 1932.) 10*. tkl. net. 

(3) The Approach to Philosophy . By J. F. Wolfen- 
den. Pp. 236. (London : Edward Arnold and 
Co., 1932.) Is. M. net. 

ANY criticisms of modern science and of scien¬ 
tific workers to-day relate to their excessive 
specialisation and the defective sense of values 
which specialisation is apt to engender. The philo¬ 
sophic views expounded in these three books illum¬ 
inate the underlying causes of such defects and are 
of further interest from the picture they give of 
science as viewed and appraised by the philo¬ 
sophers. 

(1) In the “ Philosophy of the Sciences ” the re¬ 
lations between the departments of knowledge 
are discussed and attention is directed to various 
dangers attending specialisation or, as Dr. Tennant 
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terms it, u departmentalism The one aspect of 
the facts on which the specialist concentrates is 
sometimes treated as if it were the only aspect, and 
again, disparities or discontinuities are assumed 
where knowledge of other fields would indicate con¬ 
tinuity or compatibility. This danger is the more 
serious when experts in one sphere of knowledge 
make incursions into other spheres in which they 
are not equally at home, and thus are apt to pro¬ 
pagate erroneous beliefs. Dr. Tennant has obvi¬ 
ously in mind mathematical and physical exponents 
of the theory of relativity, whose theories are criti¬ 
cised in detail from a similar point of view by 
Mr. Joad. 

Dr. Tennant observes wisely that “ the history 
of science forewarns us, and the philosophy of the 
sciences can forearm us, against confounding utility 
for the purpose of an abstract and special science 
with significance for the interpretation of know¬ 
ledge in its comprehensiveness, as to the world, in 
its concreteness''. Accordingly, Dr. Tennant argues 
for a philosophy of the sciences which shall be able 
to undertake this task of mediation. By a philo¬ 
sophy of the sciences we are to understand not a 
science of the sciences, as suggested by Spencer, or 
a classification of them according to their subject 
matter, or even a comprehensive survey attempting 
to sum their generalisations, but a sifting of the 
methods and products of the special sciences whioli 
will enable us to grasp the main features of the 
world and to relate them as parts of one whole. 
The resultant systematic arrangement of the 
sciences according to their dependence one on 
another is what the author understands by a philo¬ 
sophy of the sciences. 

Essentially, therefore, we have in Dr, Tennant's 
book an attempt to capture real values, the absence 
of which has doubtless much to do with the present 
chaotic condition of the world under the impact of 
applied physical science. To this defect Dr. Tennant 
obviously refers when he reminds us that “ between 
science and the world stands human nature. . , . 
The world is knowable only to an extent determined 
by the range of human faculties and only in a 
manner that is conditioned by their distinctively 
human nature.” From this we are led to the some¬ 
what unorthodox view—which, however, is sup¬ 
ported by Dr. Charles Singer’s address to the second 
International Congress of the History of Science 
and Technology last year—that history, in the wider 
sense, takes the first place in the systematic order 
of the departments of knowledge dealing with what 
is known, as distinct from our knowing, its matter 
determining all the other sciences, and it also 
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prescribes the method which philosophy, as distinct 
from a pure science, must follow. 

In support of this view, it is urged that all 
sciences begin with the historical and empirical 
facts as they are constituted at the level of philo¬ 
sophical organisation denoted by common sense, 
and that philosophy, which aims at seeing things 
whole and as a whole, cannot take its departure 
from sciences which owe their very existence to 
leaving out much of the stuff of knowledge because 
it is not scientifically manageable by them or is 
irrelevant to their business. The relation of history 
to science is discussed, and the claims of history to 
he a department of knowledge, although it is not an 
experimental science, are based on its being more 
than a mere inventory of items of fact ; for it in¬ 
volves a optical sifting of its primary data, and 
the process of selection with which historical re¬ 
search passes into historiography is parallel with 
processes which occur in natural sciences in evolu¬ 
tion and survival of individual hypotheses or 
theories. 

Psychology, theory of knowledge, and history in¬ 
deed reveal the presuppositions of physical science 
and set the bounds to its scope and functions, and 
only when its relations to them are appreciated can 
the true nature of scientific knowledge be appreci¬ 
ated. Dr. Tennant carries his arguments further and 
discusses the broad differences between theology 
and science, claiming that oncejt is recognised that 
all knowledge of the actual world is pre-eminently 
interpretative, the concepts and categories required 
by the historical sciences can he involved with as 
much right as the fewer and more formal categories 
by the pure sciences. 

(2) Mr. Joad’s discussion of philosophical aspects 
of modem science is more from a metaphysical 
point of view, but his criticism of the theories of 
modern physicists, although more detailed, is in 
general similar to Dr. Tennant’s and leads him to a 
point of view not dissimilar. The conceptions of 
the physical universe sponsored by modern science 
are changing with extreme rapidity but are all ex¬ 
tremely remote from the world of common sense, 
so that the question of their real status and other 
strictly philosophical questions arise. It is the 
business of philosophy to correlate the evidence 
collected by the special sciences and to try to fit it 
into a coherent scheme of the universe as a whole. 
Moreover, the vision of the artist, the religious con¬ 
sciousness of the saint, and the day-to-day experi¬ 
ence of the plain man are equally facts of wliich 
philosophy must take cognisance. This urgent task 
of correlation and humanisation demanded by the 
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changing conceptions of modern physios is not made 
easier by the increasing disposition of men of science 
to enter the domain of philosophy, and Mr. Joad 
reviews in detail the views of Eddington, Jeans, and 
Bertrand Russell in relation to a theory of scientific 
knowledge which forms the main part of the book. 
The philosophies of the universe based upon the 
interpretation of modern physics are open to objec¬ 
tion because they regard the familiar world of sense 
experience as not objectively real but in some sense 
a product of the observer’s mind. Similarly, they 
regard the world of modern physics as not object¬ 
ively real but in some sense a product of the 
scientific worker’s reading ; and they despise brute 
collections of given fact and seek to analyse them 
away into mind or law. Starting from certain pre¬ 
mises—what the plain man perceives and what 
science has discussed—they reach conclusions which 
suggest that the premises are misleading, in the 
sense that the plain man does not perceive what 
he thinks he perceives, and the discoveries which 
science has made do not truly represent the nature 
of what is. 

These mistakes, Mr. Joad suggests, arise not 
from false science but from a false theory of know¬ 
ledge, and he considers that eminent men of science 
misconceive the nature of the act of knowing and 
the nature of its relation to the object known. The 
most important part of the book is, however, not 
its attempt to clear up the muddle of the relation 
of the world of science and of common sense, but its 
discussion of the question of values, including the 
moral, esthetic, and religious values. Religion and 
science are each a legitimate avenue for the ex¬ 
ploration of reality, but of different orders of reality, 
and in Mr. Joad’s view the researches of the scien¬ 
tific worker equally with the perceptions of the 
plain man, the moral consciousness of the good 
man, the sensitivity of the artist, and the religious 
experience of the mystic are revelatory of reality. 
Philosophy in its endeavour to understand every 
aspect of the universe is thus both a bar to which 
the various methods of obtaining information about 
the universe may be called to give an aocount 
of themselves, and also a clearing-house in which 
different forms of experience may be pooled. Mr. 
Joad’s sympathetic treatment of science lends the 
greater force to his criticisms and exposition of the 
limitations of scientific method, and he wisely re¬ 
minds us : “ Science is still a new thing and man 
is still inapt in its use M . 

(3) Mr. Wolfenden writes an eminently readable 
introduction to philosophy, in which its relation to 
science is discussed in a vein very similar to that 
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of Dr. Tennant and Mr. Joad. There is very little 
attempt to make a personal contribution to a solu¬ 
tion of the problems which vex mankind, but this 
rapid and concise review of the territory of philo¬ 
sophy should be of real assistance to scientific 
workers who are anxious to gain a sense of the value 
and position of science and its methods. Without 
such perspective, science can never take its natural 
place as part of the life of either the individual or 
of the nation, and the absence of effort to attain 
that perspective is commonly due at least as much 
to mental laziness as to the erroneous assumption 
frequently made by scientific workers, that the 
scientific method is the only way of finding out 
anything about anything and necessarily opposed 
to any other method or direction of inquiry. In 
addition to differentiating carefully between science 
and philosophy and their respective methods, Mr. 
Wolfenden makes a bold claim for philosophy as 
constructive. 


Internal Combustion Engines 

(1) Internal Combustion Engines. By Prof. J. A. 
Poison. Pp. vii+475. (New York : John Wiley 
and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1931.) 25s. net. 

(2) Automobile Engines in Theory, Design, Construc¬ 
tion, Operation, Testing and Maintenance . By 
Arthur W. Judge. (Motor Manuals : a Series 
for all Motor Owners and Users, Vol. 1.) Second 
and revised edition. Pp. 220. (London: Chap¬ 
man and Hall, Ltd., 1931.) 4s. net. 

(3) Principles and Problems of Aircraft Engines. By 
Minor M. Farleigh. Pp. xi +277. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1931.) 15*. net. 

(4) Heavy-Oil Engines of AJcroyd Type ; being De¬ 
velopments of Compression-ignition Oil Engines, 
including Modem Applications to Land Purposes, 
Marine and Airship Propulsion, and Railway 
Traction. By Prof. William Robinson. Pp. 
xv + 142 + 16 plates. (London, Glasgow and 
Bombay : Bl&okie and Son, Ltd., 1931.) Is. §d. 
net. - 

CENTURY ago there were neither gas nor oil 
engines; to-day they are counted by the 
tens of millions, indispensable for the navigation 
of the air, the internal combustion engine has 
effected a revolution in road transport, it has 
successfully challenged the supremacy of the steam 
engine at sea, it has found its way on to the railroads, 
and it has tor many years been a valuable ally of 
the steam engine and tbe water engine for the pro- 
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duotion of power for public and industrial use. In 
these circumstances, it is not surprising that the 
literature dealing with it is becoming very extensive, 
and that books are written regarding it, for many 
purposes and to suit many needs. 

(1) One class of such books is represented by 
Prof. Poison’s textbook, written for engineering 
students who know something about thermo¬ 
dynamics and the construction of internal combus¬ 
tion engines, but who stand in need of a general 
treatise on the theory and practice of this branch of 
engineering. There are chapters on the thermo¬ 
dynamics of the Otto and Diesel cycles, gaseous 
fuels, blast furnace gas engines, engines for motor 
cars, aeroplanes, ships, and power houses, and on 
the various appurtenances of such engines. The 
engines dealt with are mainly of American manu¬ 
facture, and the book includes a chapter on the 
testing of internal combustion engines with the 
code of the American Society of Mechanical 
Engineers. 

(2) and (3) Of an entirely different character are 
the books of Mr. A. W. Judge and Mr. M. M. 
Farleigh. In these there are no mathematics and 
little thermodynamics, but a great deal suitable for 
those who have to run and maintain the engines of 
motor cars and aeroplanes. After chapters on the 
combustion process and the petrol engine, Mr. 
Judge deals with types, lubrication, cooling, testing, 
maintenance, and timing of automobile engines of 
British make ; and there is no owner or driver of a 
motor car who will fail to find something of interest 
or value in what he says. 

Mr. Farleighbook is written in non-technical 
form, so far as the subject allows, and [s primarily 
intended for the licensed mechanic, the licensed 
pilot, the operator, and the student who desires to 
qualify as a mechanic or pilot. One informative 
chapter is that on " Trouble Shooting Men for 
such work, he says, must be “ men of keen intellect, 
imaginative, resourceful, enthusiastic, and above 
all wholly oonscious of the importance of theii 1 
work ”, His list of “ unusual troubles ” is evidence 
of the importance of small things, while his “ cases ” 
Bhow how difficult it is even for experienced men to 
diagnose the trouble quickly. 

(4) The fourth of these volumes under notice, we 
imagine, has been Written with a desire to see that 
full credit is given to an inventor, Herbert Akroyd 
Stuart, Whose name should be as familiar as that of 
Diesel. Stuart was born in 1864 and died in 1927 ; 
Diesel was bom in 1858 and died in 1913, Their 
pioneering work on oil engines ^os contemporary 
but independent. The engineering world has made 

ol 
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great use of the work of both, and practically all 
heavy-oil engines of to-day are descendants of the 
original Stuart or Diesel engines. Both were com¬ 
pression-ignition engines and in both engines the 
oil fuel was injected into the cylinder in a spray, 
but whereas Diesel for this purpose used highly 
compressed air, Stuart used * airless-injection 1 as it 
has now been termed. Most modern oil engines 
use airless-injection. Not a little confusion has 
been caused by the Stuart engine being called an 
Akroyd engine, the only instance, we are aware of, 
of an inventor’s Christian name and not his sur¬ 
name being given to his invention. Many engineers 
are fully conversant with Stuart’s work, but others 
are not, and in the index to Prof. Poison’s book is 
found neither the name Stuart nor Akroyd. 

Stuarts work should certainly be known to 
American students, for the Hornsby-Akroyd engine 
was introduced into the United States so early as 
1893, at a time when the Diesel engine was still 
being ex peri men ted with in the shops of the 
Maschinenfabrik Augsburg, Niirnberg (now known 
as “ M.A.N. ”), and of Messrs. Krupp. Prof. Robin¬ 
son knew Stuart intimately, and his book is not 
only an up-to-date review of heavy-oil engines of 
Akroyd type, but also an authoritative history of 
the subject. 


Magnetism and Quantum Mechanics 

The Theory of Electric and Magnetic Susceptibilities . 
By Prof. J. H. Van Vleck. (The International 
Series of Monographs on Physics.) Pp. xii + 384. 
(Oxford : Clarendon Press ; London : Oxford 
University Press, 1932.) 30*. net. 

rpHE development of a scientific theory involves 
-L the interplay of observation, reasoning, and 
imagination. Experimental results are co-ordinated 
by generalisations of ever-widening scope through 
those imaginative leaps which place scientific 
method, as a whole, outside the scope of strict 
logic. The generalisations can then be regarded 
63 premises on whioh may be built a deductive 
scheme, in whioh logical consistency is of para¬ 
mount importance—logical consistency, in theo¬ 
retical physics, appearing as mathematical rigour. 
The reasoning, however, is barren, scientifically, 
unless the deductions are confronted, as ‘ pre¬ 
dictions \ with experimental findings. If there is 
continued agreement, the premises take rank as a 
scientific theory. 

Quantum mechanics, though it may not yet have 
xeeohed its final form, has developed quite normally 
along these lines. The experimental findings with 
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both in its quasi-inductive and deductive aspects, 
have been those in the field of spectroscopy. 
Phenomena other than the purely spectroscopic, 
however, played an important part in the building 
up of the theory ; and now that general postulates 
have been reached the range of application of which 
in connexion with spectroscopy has been amply 
demonstrated, interest oentres in the development 
of their consequences for application in other fields. 

“ A theory is most £ physical 1 ”, Van Vleck observes, 

" when it permits the calculation of a large number 
of experimentally observable quantities in terms 
of a few fundamental postulates ”, and this point 
of view characterises his presentation of the oen- 
tral theme of his book—the quantum-mechanical 
theory of magnetic and electric susceptibilities. 

The book opens with four chapters dealing with 
classical theory. An admirable discussion is given 
of the relation between the macroscopic and micro¬ 
scopic field equations ; the Lagrangian and Hamil¬ 
tonian functions appropriate when electric and 
magnetic fields are present are derived ; and the 
relevant results of statistical mechanics are out¬ 
lined. These preliminaries lead up to the classical 
derivation of the Langevin-Debye formula for 
susceptibility due to polar molecules. The experi¬ 
mental results on dielectric constants and refractive 
indices are considered in a well-dooumented ohapter 
with reference to the determination of the per¬ 
manent and induced molecular moments. The 
analysis of these results on a classical theory basis , 
is justified because the new quantum mechanios 
restores the validity of many of the classical results 
for electric susceptibility. The Langevin theory 
of magnetic susceptibility, however, rests on the 
classically unjustifiable assumption of molecules 
having * permanent ’ magnetic moments, and a 
rigorous application of classical principles leads 
to the prediction of zero susceptibility, a result 
whioh is clearly explained. The difficulties and in¬ 
adequacies of the old quantum theory of magnetio 
susceptibility are then discussed. 

Quantum mechanical theory, including the per¬ 
turbation * machinery is developed with all 
necessary detail, particular attention being paid to 
the relation between the wave and matrix methods, 
a combination of Which, in Van Vleck’s hands, 
has proved a powerful weapon in dealing with the 
problems under consideration. Application is made 
to the dielectric constants and diamagnetic^ mis? 
oeptibilities of atoms and ions, the prnamagoefeiflm 
of free atoms and rare earth ions, the para- and 
diamagnetism of free molecules, and ihe para*/ 
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magnetism of solids, particularly salts of the iron 
group. Heisenberg's theory of ferromagnetism is 
then discussed, and also the theory of the magnetic 
effects of ‘ free * electrons. Finally, a brief sum¬ 
mary is given of related optical phenomena. 

The mathematical difficulties which arise when 
the attempt is made to obtain numerical results, 
other than the roughest approximations, from the 
application of quantum mechanical theory even 
to relatively simple systems, is well known. Van 
Vleck's treatment is characterised by the boldness 
and thoroughness with which these difficulties have 
been met. This is particularly marked in his own 
considerable contributions to the subject—as in 
connexion with the temperature dependence of the 
susceptibility of nitric oxide, with the paramag¬ 
netism of the rare earth ions (which cleared up in a 
most satisfying manner the discrepancies between 
the experimental values and those given by the 
approximate theory), and with the susceptibility 
of hydrogen. The theory of the magnetic, and also 
electric, susceptibilities of media which can be 
treated as consisting of free atoms, ions, or mole¬ 
cules can now be presented as a consistent, rounded 
whole. 

For more extended application to solids generally, 
it is necessary to consider the effect of interactions, 
of which one type is the * interchange ' interaction 
of Heisenberg's theory of ferromagnetism. A 
further considerable advance has been made by 
Van Vleok in showing that, owing to interatomic 
forces, there may be a partial or complete * quench¬ 
ing ’ of the orbital moment effect, this giving 
theoretical justification to a previously suggested 
explanation of the peculiar paramagnetic charac¬ 
teristics of salts of the iron group. 

Van Vleck's book, owing to the inherent diffi¬ 
culties of the subject matter, will not be found easy 
reading, especially by non-mathematical readers. 
Its peculiar value lies in the skill and completeness 
with which details are filled in; it is admirably 
lucid, and the reader is, as it were, carried on by 
Van Vleck’s own enthusiasm for clearing up minor 
as well as major points. The footnote references 
are numerous, and work other than that of the 
author receives adequate discussion. There is 
throughout a welcome absence of dogmatism and 
of that suggestion of finality which is often so 
irritaktingly conveyed in theoretical works; more- 
oven excellent reviews are given of experimental 
results. The book is a most valuable contribution 
fo tty study of magnetic and electric susceptibilities 
and te quantum mechanical theory. 

J.i/v ■!,' '■ £. 0. S. 


Applied Statistics 

(1) The Methods of Statistics: an Introduction 
mainly for Workers in the Biological Science9* 
By L. H. C. Tippett. Pp. 222. (London: 
Williams and Norgate, Ltd., 1931.) 15s. net. 

(2) The Combination of Observations . By David 
Brunt. Second edition. Pp. x + 239. (Cam¬ 
bridge : At the University Press, 1931.) 12s. 6d> 
net. 

STATISTICS is a subject which has grown 
very rapidly during the last twenty years, 
and it is therefore inevitable that the textbook 
should tend to depart more and more from the 
traditional form. The emphasis has somewhat 
changed, and the need to-day is to cater for the 
growing public that desires to know something of 
the practical tests that may be applied to the 
numerical results of experimental work, in which 
the sample is not usually very large. In par¬ 
ticular, the present-day biological worker is char¬ 
acterised by a thirst for knowledge of the results 
of statistical research, combined with a stoical 
indifferenoe to the mathematics used to bring 
about these results. The sampling problems that 
serve as a basis for the practical tests are of some 
mathematical difficulty; nevertheless, they are of 
fundamental importance, and the ideas tend to be 
introduced at a much earlier stage than has hitherto 
been customary. If the reader is prepared to take 
the mathematics on trust, then certainly the tests 
he is asked to carry out, generally with the aid of 
tables, are not difficult. 

(1) The pioneer textbook in the new form was 
R. A. Fisher's “ Statistical Methods for Research 
Workers ", in which not only was much new matter 
introduced to the consideration of teacher and 
student, but the method of presentation was also 
radically altered. Where difficulty has occurred, 
it has usually been due to an inability on the part 
of the reader to appreciate the subtleties of the 
argument, through ignorance of the theory on 
which it is based. On the whole, however/ the 
biological worker is getting what he wants, and 
Tippett's "Methods of Statistics " is to be wel¬ 
comed as another manual of statistics in the new 
style, which, within the compass of a little more 
than two hundred pages, covers a very great deal 
of ground. 

There is little-in the way of practical tests that 
does not find a place, and the book will repay 
careful reading. The numerous examples are 
welcome, but could with advantage have been 
treated in greater detail, at any rate at the 



492 

beginning; unless the reader fully understands 
the nature of every step in the calculation, which 
should be made clear by the actual working, and 
not solely by reference to formulae, he is liable to 
be brought to a full stop. In fact, a general criti¬ 
cism is that the cloven hoof of the mathematician 
is occasionally allowed to obtrude itself, and the 
reader, while spared the proofs of the formulae, is 
nevertheless assumed to be an adept at the equally 
difficult (to him) question of mathematical sym¬ 
bolism. 

We welcome the further attempt to standardise 
a satisfactory notation, but terms are used which 
are still novel, and it is all the more necessary, 
therefore, to define them precisely, and avoid 
through looseness of statement any suggestion of 
giving different shade of meaning to words 
already in use. In particular, the ideas of popula¬ 
tion and sample , and the distinction between 
population parameters and the estimates of these 
derived from a sample, have so recently emerged 
from an obscurity that was often deepened by the 
use of an insufficiently distinctive notation that 
the greatest care is necessary in elaborating these 
ideas. 

(2) Mr. Brunt s book, the first edition of which 
appeared in 1917, is of a more heterogeneous 
character. It is described in the preface as a 
manual of least squares. The theory of errors of 
observations is developed along standard lines, 
and the details of the adjustment of observations 
by the method of least squares is very full. In a 
series of supplementary chapters, which alone have 
been revised in the new edition, some attempt is 
made on one hand to amplify the earlier treatment 
of the theory of error for the benefit of the bio¬ 
metrical worker, the subjects chosen being alterna¬ 
tives to the normal law of errors and correlation ; 
on the other hand, an excellent account is given of 
harmonic analysis and the periodogram. 

In contrast to Tippett, the book appeals to the 
mathematical reader, although in actual fact the 
mathematics is never very profound. The hetero¬ 
geneity, evident from a description of the contents, 
is emphasised by an unfortunate change of notation 
when passing from the theory of error proper to 
the studies more appropriate to the biometrician, 
and by the separation of the chapters on least 
squares from the study of multiple correlation, 
when the latter, in fact, follows naturally from the 
former. 

It may be doubted whether it is desirable in a 
book of the size and character of this to enter 
into details of the fitting of the Fearsoni&n or 
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other forms of frequency curves, A general idea 
only of this development can be given, and the 
practical details of fitting are not entered into. 
While it is desirable to point out that not all 
populations are normal in character, it is also true 
to say that few experimenters have data so ample 
that significant departure from normality is found 
to exist. It is thus possible to find a self-contained 
textbook like that of Tippett in which the assump¬ 
tion of normality is implicit throughout. Brunt’s 
textbook cannot claim to be a manual of statistics ; 
at the best, only selected portions of the subject 
are dealt with, and the book as a whole is of a 
character that must be becoming increasingly 
difficult to write in this age of specialisation. 

The early examples on the reduction of observa¬ 
tions would have been improved by a discussion 
of tests of goodness of fit, while the chapter on 
correlation deals rather lamely, for a book of a 
mathematical character, with the formulae for the 
probable errors of the various constants, which are 
introduced without proofs and with no discussion 
of their limited applicability in general to prob¬ 
lems of this kind. The book is, however, clearly 
written throughout and there is little in it that 
is obscure. It should continue to be of service to 
the class of student to whom it is addressed. 

J. Wish art. 


Short Reviews 

An Introduction to Organic Chemistry. By Prof. 

It. -J. Williams. Second edition. Pp. xi+585. ■ 

(London: Chapman and Hall, Ltd., 1932.) 

21s. net. 

Thb publication of a seoond edition of this book 
four years after its first appearance, coupled with 
the fact that during those four years it was reprinted 
four times, is eloquent testimony to its popularity 
among both teachers and students of organic 
chemistry. This success must be attributed to the 
manner in which the author has presented most of 
the material, the result being a connected and well- 
written story in which many of the more recent 
advances of knowledge are incorporated. 

In the main, the scope of the work conforms to 
its title, but the book differs from many of the 
smaller books on general organic chemistry in that 
considerable space is devoted to electronic formulas 
and to a discussion on the structure of benzene. 
The predominant and most commendable features, 
however, are the lucid explanations of reactions 
and an array of graphic formulae in support of the 
verbal explanations. At the same time the book 
stimulates thought, and the resourcefulness of the 
student in applying his knowledge is put to the test 
at the end of each chapter by means of a judicious 
selection of problems. 

In general, the treatment is adequate, sound, and 
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up to date, but the section on heterocyclio com¬ 
pounds, including the chapter on alkaloids, must be 
amplified in a future edition if it is to satisfy the 
requirements of many of those students for whom 
the book has been written. 

Le sohil. Par Prof. G. Bruhat. (Nouvelle Collec¬ 
tion scientifique.) Pp, xii+240 + 16 planches. 
(Paris : F61ix Alcan, 1931.) 20 francs. 

Prof. Bruhat has used a course of lectures given 
at the Sorbonne in 1930 as the basis of this book, 
but lias eliminated to a great extent the mathe¬ 
matical treatment of his subject in order to reach 
a wider circle of readers. All who possess an 
elementary knowledge of physical sciences will find 
the book an interesting, clear, and up-to-date 
account of the present state of our knowledge of 
the sun, as well as of the instruments and methods 
used in attaining that knowledge. A considerable 
amount of this matter is not to be found in any 
English works of a similar nature, but the histori¬ 
cal accounts are occasionally inadequate or even 
definitely misleading. 

Problems concerning the internal constitution of 
the sun or its evolutionary history receive little or 
no attention, as being beyond the scope of the book ; 
apart from this; however, recent advances in 
observational methods, results, and theories form 
a prominent feature, and the whole supplies a good 
introduction to modern solar physics. The printing 
and paper leave much to be desired, and an index 
would have been a useful addition to the book. 
The plateB are suitably chosen as representative 
of the subject matter and well reproduced; they 
are bound together at the end, and consist mainly 
of photographs taken at the Meudon Observatory. 

A Manual of Determinative Mineralogy , with Tables : 
for the Determination of Mineral# by means of 

I. Their Physical Characters ; 2 . Blowpipe and 
Chemical Properties ; 3. Optical Properties . By 

J. Volney Lewis. Fourth edition, revised by 
Prof. A. C. Hawkins. Pp. ix +230. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 

,, and Hall, Ltd., 1931.) 18*. net. 

With the exception of certain minor alterations, 
the fourth edition of Prof. Lewis’s well-known 
“ Manual ” differs but little from the third edition 
published in 1921. Prof. Hawkins, in his revision, 
has effected a very considerable saving in space, 
amounting to 68 pages, mainly in the physical 
tables. Instead of repetition in the case of 
auch minerals as fall into two classes, an effective 
system of cross references has been employed. 
Further, in the tables of blowpipe reactions, certain 
rare and relatively unimportant species such as 
j&rosite, glauoodot, etc., have been eliminated. 

A short section has been added on optical 
properties, mainly with the object of impressing on 
the student the importance of optical properties 
in the determination of minerals. Optical data are 
given for a few common minerals. In its revised form, 
this work remains an exceedingly useful and simple 
guide to the determination of minerals according 
to their physical properties and blowpipe reactions. 
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Divorce : a Social Interpretation. By Prof. J. P. 
Lichtenberger. (Whittelsey House Publication.) 
Pp. xii+472. (New York : McGraw-Hill Book 
Co., Inc.; London ; McGraw-Hill Publishing Co., 
Ltd., 1931.) 21*. net. 

The use of scientific method and the disuse of 
appeals to authority, whether ecclesiastical or 
other, are the leading characteristics of tins book. 
The author first states the problem, which is the 
explanation, not the justification, of the present 
divorce situation. He then enters upon a his¬ 
torical and descriptive account of marriage and 
divorce from the earliest to modern times, with 
special reference to America. Then, after con¬ 
sidering some explanations of the divorce ‘ trend ’ 
which he regards as inadequate, he proceeds to 
develop his own lines of explanation. We think 
he begins badly by laying it down as an axiom that 
“ divorce is an effect, not a cause ”, since the dis¬ 
integration of the marriage has taken place before 
the divorce. But easy divorce is surely one cause 
of light views of marriage, and therefore of easy 
virtue. Yet there is so much excellent material in 
the book that it must be accounted a serious con¬ 
tribution. The author’s wide knowledge of the 
literature of the subject makes him extremely apt 
in quotation. 

A Naturalist in Brazil: the Flora and Fauna and 
the People of Brazil . By Prof. K. Guenther. 
Translated by Bernard Miall. Pp. 4(H) + 32 
plates. (London: George Allen and Unwin, 
Ltd., 1931.) 25*. net. 

This is an admirably illustrated book on the flora 
and fauna of Brazil. It marshals the natural 
history of the country in an instructive maimer, 
but we do not discover that the author has con¬ 
centrated on any sj>ecial problem or added much 
to our previous knowledge. His chapters on “ The 
Mosaic of Colours” and £t The Symphony of Voices” 
are attractive, while the variety of devices em¬ 
ployed by parents for ensuring the survival of their 
young will attract many readers. This is a book 
invaluable to anyone who desires to visualise the 
country and its inhabitants, a pleasant ‘ Baedeker ' 
of Nature. 

The Sciences of M<m in the Making : an Orientation 
Book . By Edwin A. Kirkpatrick, , (International 
Library of Psychology, Philosophy and Scientific 
Method.) Pp, xv +396. (London: Kegan Paul 
and Co., Ltd., 1932.) 15*. net. 

In the short compass of this volume, the author 
surveys the various-sciences referring to man, from 
anthropology and ethnology to economics and 
politics, and from psychology to morals. No 
particular views are expressed, which belongs to 
the * orientation 1 type now so popular in the 
United States. The * suggested readings 5 at the 
end of each chapter refer almost entirely to American 
publications and authors. As a restatement of 
questions of methods relating to the study of 
mankind, however, the boojc makes enjoyable 
t reading. T. G. 
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The Growing Tree* 


By Prof. J. H. Pbiestuby 


R ECENT studies of the growth of the tree, helped 
by some new methods, have shown that each 
season this growth begins in the bud, whence it 
spreads downwards over the rest of the tree. The 
discovery of this fact may influence, in quite a 
surprising way, our understanding of the tree—its 
form, its structure, and its vital functions. 

Longitudinal and Radial Growth 

The plants we call trees clearly have certain 
characteristics in common, though the botanist does 
not group them together in one class. They pro¬ 
duce new crops of leaves periodically, but usually 
they do not flower for a number of years. Green 
leaves add to the substance of a plant, whilst flower 
and fruity exhaust it, so that the tree continues to 
gain in size and weight for many years. Much of 
this added weight is wood and bast, of which new 
increments are added each year, on the outer sur¬ 
face of the wood and the inner surface of the bast, 
by the activities of a growing tissue lying between 
wood and bast, called the cambium. 

Each new crop of leaves is not borne directly 
upon the old wood but on new shoots which emerge 
from the buds. These new shoots grow in length, 
whilst the old branch system thickens but groWB 
no more in length. The two growth processes do 
not seem connected at first sight, but the tree will 
only be understood when we realise that they 
depend very closely upon one another. During 
this year a new method of studying radial growth 

has been de¬ 
veloped by 
which it has 
been possible 
to show how 
closely exten¬ 
sion growth 
and radial 
growth are 
oonneoted. 

When the 
cambium re¬ 
commences 
growth, its 
eells become 
very liquid, 
and the bark 
together with 
the bast easily 
peels from the 
wood, or, as 
we say, the 
bark ‘ slips \ 
The new soft 
plastic tissues 
can then be scraped off the hard old wood surface 
with a sharp tool, and long strips of tissues, newly 

* Subatenoe of the pretldofitial addrew to Soetfcm K (Botany) oI 
the Brltfeh Association at York on Sept. 6. 
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Ha. 1.—Photomicrograph o! a strip of no* tissue 
sorapod from ths surface of the old wood in 
ash. Those oeils have been formed by division 
of tbe oambial cells, x 100. 


formed from the cambium, can be obtained with 
the utmost ease. It has thus been possible to show 
that these 
tissues are 
first formed 
beneath the 
buds as they 
commence to 
grow, and 
that the cam- 
bial activ¬ 
ity spreads 
thence al¬ 
ways down¬ 
wards—down 
the branches 
and down the 
trunk. These 
strips of tis¬ 
sue, as shown 
in Figs. 1, 2, 
and 3, exhibit 
beautifully 
under the 

minrnHnnnA Fl °- 2.—Photomicrograph of strip similar to that 
microscope , n FI » , taken from spruco. Note the great 
the structure length of the cells, x 183. 

of the new 

cells just formed from the cambium, and their 
study should reveal many new and interesting 
facts as to the changes these tissues undergo os 
they are transformed into wood. 

This new method has revealed most clearly the 
dependence of radial growth upon the buds. Cam- 
bial activity only begins after the buds commence 
growth, and cambium growth always spreads down¬ 
wards from the base of the buds. We now know 
why, when pruning, the knife should cut across the 
stem just above a bud. Thus no piece of stem is 
left projecting above the topmost living bud. When 
such a piece of stem is left, the cambium in it never 
grows again, and this pieoe of stem withers to an 
unsightly snag. 

The growth of buds depends very much upon 
light. The forester therefore plants his trees close 
together, so that the lower, side branches are shaded 
and their buds soon cease to grow. These branches 
then grow no more in thiokness, lose their water, 
and become dry. On such withered branches the 
bark does not ‘ slip ’ but dings dose, whilst on the 
main stem around their bases it is bein* pushed 
outwards by the growth of the cambium. The bark 
is thus thrust into sharp folds around the base of 
eaoh withered branch, and the strain increases with 
continued growth until the dry branch is snapped 
off. Thus the lower dead branches are swept off, 
new wood still forms eaoh year, mid the stumps 
of these branches are gradually buried in the #00d 
of the growing trunk, not tp be seen again tintU ; 
they appear as knots in planks cut from the trunk. 
On the surface of the tree, the folds of bark may 
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persist for many years, indicating the presence of 
these branch stumps, as the ripples on the pond 
tell of the stone sunk in its depths. The folds may 
be studied and recorded very simply, by placing 
paper over the bark and rubbing it with cobbler’s 
heel-ball. 

Softwood and Hardwood Treks 

Branoh systems, and the knots they leave in the 
timber, are rather different in two different tree 
types, the broad-leaved hardwood and the needle - 
leaved softwood. The former belong to the class 

of Dicotyle¬ 
dons, whilst 
the softwood 
belongs to 
the conifers. 

The soft¬ 
woods have 
a u s u a 11 y a 
very regular 
* Christmas 
tree ’ habit of 
branching, a 
new whorl of 
branches ap¬ 
pearing usu- 
a 11 y each 
year, and 
each spring as 
the buds be¬ 
gin to grow, 
radial growth 
begins and 
spreads 
downwards 
from the 
buds, but the 
lower and more shaded the branch, the slower 
the radial growth activity spreads down it. As a 
result, the cambium is growing actively on the main 
trunk, around the bases of the lower branches, 
before growth has begun on the branoh bases 
themselves. The old wood of the branch is thus 
gripped in the new wood of the trunk which forms 
around it but is not in actual union with it. Only 
later, as the cambium on the branch also begins to 
grow, do branch and main axis join in forming one 
common sheet of wood. In a thin softwood plank, 
therefore, the wood of the branch may lie loose in 
the wood of the trunk and, if the wood of the 
main stem rots away, the tapering ends of the 
whorl of branches may often be seen projecting 
inwards into the hollow trunk (Fig. 4). 

In the hardwood, branches do not arise in so 



the same time. Main stems and branoh therefore 
jqin in forming a common layer of wood from the 
outset, and thus the knot, even in a thin plank, will 
be firm. This continuity of wood from the branch 
to %e main axis is clearly shown in Fig. 4. 

1$ both poplar and oak in Great Britain, branches 
that do not make good growth tend to be out off 
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before they wither, by a natural process of ab¬ 
scission (see Fig. 5). This happens especially with 
flowering branches of the Canadian black poplar, 
and each summer the ground beneath trees that 
have commenced to flower is carpeted with branches 
with smooth expanded bases which have fallen 
from the trees, while sauoer-shaped scars are left 
on the branches from which they have fallen. 

In the softwood, the living cells of the Cambium 
are like very long, thin threads. Each thread grows 
in size and then outs itself lengthwise into two 
equally thin threads, of which the inner one will 
in time become a new wood element, as seen in 
Fig. 2. In the process it will absorb much water, 
its wall will thicken and lignify, its living oontents 
will disappear, and it will thus become a fibre or 
tracheid. All these fibres are of muoh the same 
size, a few millimetres long, and they all expand 
about the same amount during development, more 
in the early part of the season, when they form the 
thin-walled spring wood, less later on when they 
form the summer wood, so that each year’s ring 
of wood is thus recognisable as an annual ring. As 
all the developing traoheids, cut off from the cambium 
at the same time, do the same thing, to the same 
extent, in about the same period of time, the wood 
is very regular and composed entirely of similar 
fibres. When these developing tissues were scraped 
off the old wood in June, a fine spray shot into the 
air to a height of more than a foot, so that the 
liquid in these minute developing tracheids must 
have been held under great pressure. It is this 
pressure, squeezing the soft cambium cells out 
against the inside of the bark, which probably 



Fig. 4.—-On left, a branch union In a hardwood (Lane-leaf maple), 
showing clearly the continuity of wood from branch to main axia. 
In the centre (Grand fir) and on the right (Douglas fir) are cross 


fn the centre, was growing horizontally and has formed more wood 
on, the aide. (Photograph by Mt. Pemberton, Bt 


Columbia.) 


British 


accounts for their curious shape. The more vigor¬ 
ous the growth of the tree, the longer these thin 
flattened threads of cambium cells become. 

In the hardwood, on the other hand, the cambium 
cells are muoh shorter, smaller oells, and cut off 
cells like themselves towards the wood, which later 
may take in water and expand. But these short 
cells have transverse walls at the top and the 
bottom, which collapse under the strain, so that 
the oontents of the cells coalesce. This happens to 
pertain Vertical series of cells over long distances 






496 ■ NATURE & v & [<kmiaad% im 


in a very short time, so that a long row of such 
tiny oells expand very considerably in width and 
coalesce end to end to form a vessel which may be 
many feet in length and more than a tenth of a 
millimetre in diameter, as Hhown in Fig. 3. The 
formation of this vessel, like cambial activity, 
begins beneath the bud and spreads thence very 
rapidly downwards. It follows that, at lower 

levels, the 
cell which 
lies just in 
the line of 
such a ves¬ 
sel is ex¬ 
panding 
with water 
before its 
neighbours 
which were 
formed at 
the same 
time, and 
its expan¬ 
sion takes 
place at 
their ex¬ 
pense, The 
vessel Hog- 
ment ex- 

r ands re- 
ativ ely 
greatly, 
whilst 
the other 
cells are 

squeezed and elongated. These longer cells, when 
later their walls thicken, become the fibres. Thus 
the hardwood, in contrast to the softwood, has a 
diversified wood structure, with vessels inter¬ 
spersed amongst elongated narrow fibres, whilst 
tne swelling of the vessels is not accompanied by 
a great pressure against the cambium, tne oells of 
which remain relatively short. 

Water Supply to Opening Bens 

These characteristic growth processes in the tree 
have a direct bearing upon such a problem as the 
movement of water in the tree. The water'enters 
at the roots, and great, forces are needed to carry 
it to the tops oi trees which may be more than 
300 feet high. It moves in the wood, in the 
tracheids of the softwood or the vessels of the 
hardwood, and it is usually assumed to-day that 
it is driven upwards by forces in the root and pulled 
by forces at work in the leaves from which water 
is evaporating. But we have seen that if a hud 
does not grow, both the bud and the twig beneath 
it lose water, so that the growth of the bud seems 
to attract water into it. Water is necessary for the 
growth of the bud, and an old experiment seems to 
throw light upon the entry of water into the bud 
in spring. It a out branch is warmed in spring, 
water can be seen to well from the wood at both 
cut ends. In the uncut branoh on the tree, the 
same movement of water will take place as the 
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Fhi. .V Twin* o! oak, fallen whilst still ltvlmi by a 
jtroeesH of natural abscission. The swollen sours 
are shown clmrly. About 1 nittuml size. 


temperature rises, but now, from the Way the wood 
has been formed, all this water will find its way into 
the buds, where the ends of the most recently farmed 
wood elements are to be found. Then the bud 
begins to grow, and growth spreads downwards 
through the cambium beneath the bud. 

It can be shown that both these growth pro¬ 
cesses attract water out of the old wood by osmotic 
forces developed in these growing tissues. Water 
movement in wood can be shown to take place 
under the operation of such forces, and the con¬ 
ditions to develop such forces oan be demonstrated 
in the developing tissues. When new wood de¬ 
velops beneath an expanding bud, down over the 
surface of the old wood, water is moved from the 
old wood, which thus acts as a reservoir, into a new 
system of pipes the terminus of which is to be 
found in the elongating shoot with its new leaves. 
It is evident that this is the way in which the new 
shoot obtains its water, and that this is the explana¬ 
tion why a branch that does not grow loses its 
water to the growing parts of the tree. ThiB gives 
us quite a new picture of water movement in the 
tree, which is no longer seen as a movement along 
one set of pipes, either pushed from below or pulled 
from above in direct continuity with the new shoots. 

Water Supply to the Expanded Foliage 

During the winter, when water still enters the 
roots and the shoot system is not growing, the 
supply of water in the old wood is increased; but 
immediately growth begins in spring, water is 
drawn from the old wood into the new tissues, and 
a simple type of experiment shows that it is with¬ 
drawn more quickly than it is replaced. When the 
wood is cut open under a coloured liquid such as 
Indian ink, no ink enters the newly developing 
vessels, which are obviously full of liquid, but it 
rushes into some of the old wood lying just beneath 
these new tissues, thus showing that their contents 
are in a condition of tension. In early summer, 
when the leaves are expanded, the ink will also 
enter the first formed of the new wood elements, the 
contents of which must also now be under tension. 
This experiment is most striking if oarried out in 
June with the ash, when the long vessels lie just 
below the surface of the cambium and are visible 
to the naked eye. When they are. cut open under 
Indian ink, the ink shoots both upwards and down¬ 
wards at a rate which often exceeds 20 ft. a minute, 
and thus travels to a distance of many feet from 
the place of injection. The ink will not pass the 
cross walls which close the vessels at intervals, 
but lead nitrate will do so, and can be shown to 
travel in a few minutes down into the roots and 
up into the leafy shoots. The experiment has 
a very practical side, because it shows how 
soluble poisons may be successfully used to kill a 
tree. TniB is sometimes a real need, as in tropical 
Africa at present, where control of the movement 
of the tsetse fly is being attempted by completely 
clearing belts of country of vegetation. 

It is usually assumed to-day that when the con¬ 
tents of the wood are in a tensile condition, the 
wood contains liquid sap at relatively high ten- 
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rions. This view is difficult to reconcile with the be linked with the growth of the bast. This tissue 
rapid entry of the injecting fluids, and the result is also formed from the cambium, its formation 
of further injection experiments is to suggest that beginning in the leaf, whence the process spreads 
many wood elements in tension contain water gradually down the branches to the trunk and the 
vapour. Such elements, when water is available, roots; and the spread of this process of growth 
wifi readily fill with water again. These observa- synchronises with the time at which a gain of dry 
tions do not solve the problem of the ascent of sap weight takes place in the lower regions of the tree, 
in tall trees, but they do suggest it is ripe for re- If an attempt is made to estimate the amount of 
consideration. They also remind us that the buds transfer of substance involved in the formation of 
and branohes at a great height always obtain their the new tissues from the cambium, this downward- 
water by a machinery that is only set in motion progressing growth process evidently largely ac- 
by their own growth. counts for the movement of substance that takes 

Similarly it may be pointed out that the down- place. It is clearly impossible to dissociate the 
ward movement of food in the tree—a movement problem of transport in .the tree from the processes 
that is usually associated with the bast—seems to of growth. 


Measurements of Solar Radiation* 


T HE work of the Smithsonian Institution’s 
Astrophysical Observatory during the decade 
1920-30 is described in vol. 5 of its Annals, reoently 
published after an interval of ten years since the 
appearance of the preceding volume. To assist the 
reader in forming a proper perspective view of the 
work, the volume is prefaced by a brief description 
of the long research on solar radiation undertaken 
by the Observatory, first under Langley, and later 
under Dr. C. G. Abbot. It forms an impressive 
account of a great investigation, of fundamental 
importance to meteorology, in which the Smith¬ 
sonian Institution has been the pioneer and practi¬ 
cally the sole worker. The latter is to be regretted, 
since it is desirable to have independent determina¬ 
tions of so important a quantity as the sun’s 
radiation. There is fortunately no doubt, however, 
as to the substantial accuracy of the mean Smith¬ 
sonian value of the ‘ solar constant 

One derisive result has emerged from the work 
of the Observatory, as a consequence of gradual 
improvements both in the instruments and methods 
of observation, and in the understanding and 
reduction of the measurements. It is that the 
sun’s radiation, as it reaches the outside of the 
earth’s atmosphere, and after correction to the 
mean distance of the earth from the sun, is constant 
within very narrow limits. At earlier stages of the 
work the Smithsonian view was contrary to this ; 
it was contended that the observations showed 
variability over a range often exceeding five per 
cent; the supposed variations ranged over several 
per oent in the course of years, and showed correla¬ 
tion with the sunspot period ; there were also 
variations over short periods of a few days, which 
were believed to be confirmed by independent 
observations for more than fifty days at Bassour in 
Algeria and Mount Wilson in California. Important 
consequences for terrestrial weather and weather 
forecasting were inferred from these results. 

In the present volume an account is given of the 
establishment and progress of several solar radia¬ 
tion observatories, located on mountain tops in 

, # * A nn*l» of the Aatroohyttoal Observatory of the Smttheonfam 
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desert lands, at which a daily record of the sun’s 
radiation is attempted, both as received at ground 
level, and as inferred after allowing for atmospheric 
absorption. The conclusion is reached that “ the 
earlier impression [of considerable solar variations] 
is not supported “ We incline to think that the 
earlier impressions of a larger solar variability were 
founded on measurements too much affected by 
terrestrial atmospheric influences. A residuum of 
apparent solar variation remains, nevertheless, after 
making all possible improvements. Comparison of 
results of remote stations ; correlations with other 
measurements independently made by other ob¬ 
servers ; and especially correlations with weather 
changes at remote stations, all incline us to con¬ 
sider present indications of solar variation as largely 
real '* (p. 5). The average deviation of the solar 
constant as measured at a single station on a single 
day is given (p. 244) as 0-29 per oent, the probable 
error being 0-24 per oent, as derived by comparing 
the measurements of the best station (Montezuma, 
Chile) with those made at Table Mountain (1926-30). 

These changes are very small, and in view of the 
great difficulties involved in correcting accurately 
for atmospheric absorption, a proof of real solar 
variability must, as is stated, be very difficult. 
Comparison of the variations reoorded at Monte¬ 
zuma and Table Mountain, in cases where satis¬ 
factory daily observations occurred consecutively 
at both stations simultaneously over intervals of 
ten days or longer, is thought, on the whole, to 
show a great similarity in the march of the curves, 
though there are instances of great dissimilarity. 
But it is pointed out that in these intervals solar 
changes exceeding 1*6 per oent are rarely indicated. 

My own impression, after reflecting on the 
observational difficulties, the possibility of acci¬ 
dental agreements between the changes at different 
stations, and the past history of the research, is 
that the reality of these small variations is not 
proved. To establish them, much better evidence 
is required in the form of long-continued observa¬ 
tions at different stations, and also independent 
determinations by different methods at the same 
station. The correlations with other measure¬ 
ments, and especially with weather changes, which 
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are mentioned as accessory evidence in the above 
quotation, seem beside the point; indeed, they 
prompt doubts as to the soundness of the discus¬ 
sion and interpretation of the data, doubts which 
are strengthened by the description of the methods 
used for determining alleged periodicities in the 
small observed variations of the solar constant. 
This part of the text is taken substantially from 
Dr. Abbot's paper of 1931, entitled “ Weather 
Dominated by Solar Changes ”, the main thesis of 
which has not carried conviction with most meteoro¬ 
logists. On this point, I am in agreement with 
Dr. Kimball, who, in the Monthly Weather Review 
(Deo. 1931, p. 479), wrote, “ Is it rational to believe 
that these major weather changes are caused and 
explained by alleged short-period changes of lees 
than 1 per cent on the intensity of solar radiation ? 
A part, if not all, of this 1 per cent variation must be 
set off as caused by inevitable accidental errors, but 
even if the whole of it were real solar change, can 
we belief that if this small variation were to cease 
our major weather changes would disappear also? ” 


I would regret, however, to end this review on * 
critical note. The answer to doubts as to the solar 
variations will be afforded by observations which 
the Astrophysioftl Observatory is continuing, and 
by others lor which it makes an earnest plea. While 
Dr. Abbot states that even the best present data, 
from Montezuma, fall just short of the accuracy 
that is required, he adds that there is good hope of 
making several improvements which should ap¬ 
preciably diminish the experimental error at all 
the stations. 

Besides the main work relating to daily ob¬ 
servations of the solar constant, the volume in¬ 
cludes an account of the study of the distribution 
of radiation in the solar Bpeotrum, particularly 
in the ultra-violet and infra-red regions not 
covered by the daily solar observations. One 
interesting and unlooked-for result of the Smith¬ 
sonian work was the determination of the ozone 
content of the atmosphere above certain stations, 
from the yellow-green atmospheric transmission 00 - 
efficients. S. Chapman. 


A Bibliography of Boyle 


B IBLIOGRAPHY ' is a word which has many 
meanings. The merely enumerative cata¬ 
loguing of books is the least; their discrete 
anatomies a higher ; and highest of all is their 
comparative anatomy, working on from detailed 
observation through steps of induction and verifica¬ 
tion as rigidly and delightfully scientific as any 
man of science could desire. But the aims of those 
who practise in these loftier realms are not always 
single. On one hand, the pure bibliographer has 
for bis aim the discovery of bygone methods in the 
various crafts of book-malcing ; to him the matter 
in the volumes which he studies is no more than 
the * copy * supplied to a compositor, and the mind 
of the author—except inasmuch as its vagaries may 
cause disturbances in proof, and produce variant 
issues—exists as a remote First Cause, beyond 
inquiry. How much of the arohasology of the 
greatest art in civilisation has been discovered by 
• such students is recognised only vaguely, even by 
some of the historians who might make use of it. 
The literary bibliographer, on the other hand, has 
a different aim ; his primary interest in a series of 
books iB in their author (or a group of authors); 
yet even he wins little enough sympathy from most 
of us, who are content with the innocent r61e of 
gentle reader. 

It will be seen that the bibliographer is a lonely 
soul os a rule ; and if he strays beyond the warmth 
of his own circle, the wind of the world blows past 
him chilly and comfortless. No wonder that he 
and his kind have hitherto purposely shunned con¬ 
tact with students of the impersonal arts of Nature, 
who outside their circle are supposed to be in¬ 
humanly heedless 'of persons and the past, and 
regardful only of things and the present. There 
have been, nevertheless, bibliographies (in the full 
sense) of scientific work : usually, however, accord¬ 
ing to subjects—such as Mr. James Henderson's 
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“ Bibliotheca Taqularum Mathematicarum "—or 
of a library, such as Ferguson’s well-known work 
on the Young chemical collection. Of biblio¬ 
graphies of single scientific authors there must 
hitherto have been very few that would satisfy 
bookmen as well as men of science. However, 
the collector’s enthusiasm of the late Sir William 
Osier for medical works set a vogue in this field, 
and so it was not surprising that William Harvey 
was the subject of the first true bibliography of 
a seventeenth century scientific worker, produced 
a few years ago by Mr. G. L. Keynes. Now a 
kindred interest has inspired Prof. J. F. Fulton, 
lately fellow of Magdalen College, Oxford, and now 
professor in the School of Medioine at Yale, to 
undertake a larger and very difficult task: the 
bibliography of Robert Boyle.* 

Let it be said at onoe that Prof. Fulton has 
carried out the task with particular success, happily 
conjoining the functions of both types of biblio¬ 
grapher. He has not only used the resources of a 
score or so of great libraries in Great Britain and 
on the Continent, but he has also achieved the rare 
privilege of being himself the owner of at least one 
oopy of very nearly every work, edition, issue, and 
variant that comes within the wide scope of his 
title. The unrestricted opportunities for dose 
examination and repeated reading which this has 
given him show, by their results in this volume, 
the honourable side of book-collecting; and the 
scientific historian (or, more probably, the group 
of them) who may some day try to set before us 
Boyle's contributions to knowledge, will be deeply 
in Prof, Fulton's debt. 

In Section A are described forty-two distinct and 
self-oontained works by Boyle, first printed between ^ 


* PTomtii m gt and ft mm pf ti* Oxford Bmy»ffr<tpkkai Soeiefy t vol 8, 
pt l, pp." A TEbMomphy of theBdmrtnAte Bobert Bojfe, 
Kuow of the Society*,T5V J. X. Fatten. (Oxford: Unlvez&y 

Pww.) Wt. 


■‘JlvaS 



v-'i’ 


NATURE 


M 


1050 and 1095, and afterwards in editions and issues 
described to the number of about two hundred. 
This constitutes the most important part of the 
bibliography* In Seotion B are cited forty con¬ 
tributions by Boyle to other works, including 
thirty-five papers printed by the secretary of the 
Royal Sooiety in the Philosophical Transactions . 
A third section shows the editions of Boyle’s col¬ 
lected works, including the separate theological 
collections ; there follow ten examples of book- 
dedications to him, contemporary and later ; ten 
elegies and funeral sermons ; and notioes of about 
a hundred and seventy biographies and com¬ 
mentaries on Boyle. An appendix contains a list 
of the Boyle’s Lecture sermons and their preachers 
from 169z to 1929, and a list of the Robert Boyle 
leotures which have been given at Oxford for the 
last forty years. The frontispiece shows the attract¬ 
ive bust of Boyle by Rysbrack, discovered lately 
at Kensington Palace by Mrs. Esdaile ; and there 
are twenty-two facsimile reproductions of title- 
pages and other matter. Prof. Fulton’s preface is 
pleasant and useful, and there is a full index. 

Each separate work is introduced by a short 
account of its bearing upon Boyle’s life and upon 
the parts of science whioh it touches together with 
notes of general bibliographical interest. For each 
volume described, there are given the full title, with 
indications of the types used ; the collation ; any 
sub-title; notes of relationship to other issues ; 


any special points; and a list of plaoes where copies 
exist. As to the thoroughness of the book-anatomy, 
the reviewer can only say that he had a few small 
discoveries in this field which he thought were his 
own—but they are all here, and many more, and 
his chagrin as a censor is replaced by pleasure as a 
pupil. Prof. Fulton’s assessments of Boyle’s works 
do not profess to be more than finger-posts, and 
ultimately the hoped-for scientific historian of 
Boyle might here and there dissent from a judg- 
ment. But, subject to this merely occasional re¬ 
flection, Prof. Fulton’s prefaces really add to the 
worth and interest of the book. 

The Oxford Bibliographical Society is to be con¬ 
gratulated on having produoed as part of its Pro¬ 
ceedings a handsome bibliography which is not only 
new in theme and long-wanted, but also as nearly 
final and complete as even, perhaps, its author 
oould desire. To his modest terminal quotation 
from one of Boyle’s prefaces, disclaiming the world’s 
applause, one may be allowed to reply with one 
from another author ; Dr. Fulton’s is a work <( In 
which, though to the blind and common crowd© 
(to whom all thats unusuall is a paradox) there 
may perhapps appeare what they’ll dare call extra¬ 
vagant, and to the midle - cyzed gymnastickes 
what they’ll conoeive ill grownded though in¬ 
genious guesses, yet surely will the more solid© 
reflections of all knowing men begette a liking of 
its acquaintance Irvine Masson. 


Amalgamation of the Physical and Optical Societies 


A FTER full consideration of the scientific, legal, 
- financial, and political questions involved, a 
scheme for the amalgamation of the Physical 
Society of London and the Optical Society has 
been drawn np and unanimously recommended by 
a Committee representative of the two Societies. 
The process is now complete, and a new society, 
the Physical Society, has come into existence. 

In pressing forward the scheme to completion, 
the Councils of these Societies were gratified to find 
that they had the support of an overwhelming 
majority of the members of both Societies, who 
fully realised that, despite the grave nature of the 
change involved, the advantages attendant thereon 
completely justified the action of the Councils. 

It must be understood that the scheme is, as it 
states, an amalgamation—a fusion of the Societies 
concerned. The preservation of the name of a 
society is a matter which has, at best, a sentimental 
value; the conservation and widening of the ad¬ 
vantages of membership is the material oonoera. 
In making a balanced estimate of the advantages 
accruing mom such a fusion, it must be remembered 
that the circumstances in which the Optio&l Society 
was founded are scarcely germane to the present 
situation. However specialised its aims may have 
been in the earliest years of its existence, the 
Optical Society, as a glance at its Transactions will 
show, has developed into a general scientific body 
with an outlook scarcely to be distinguished from 
thfct of the Physical Society of London, 
flirty forty years ago, in the homely days of 
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the Victorian era, there was room, and need, for 
small semi-private societies, the members of which 
might meet and discuss in a familiar and intimate 
way problems of fundamental interest in their 
science and profession. Matters are changed nowa¬ 
days. Physical science is playing a part in the 
fashioning of national character and the fostering 
of national well-being which was undreamt of a 
'generation ago : scientific bodies are in far closer 
touch with the organised activities of the com¬ 
munity than they have ever been in the past, and 
unnecessary divisions and separations are to be 
deprecated, inasmuch as they inevitably weaken 
the weight of any appeal which may be made by 
the societies in the name of physical science. There 
is no question that the prestige and authority of 
the Society which has risen from the union of the 
two Societies will far exoeed that of the individual 
Societies considered as separate units. 

The amazing growth of physical science during 
the past generation has inevitably produoed much 
specialism. So far from taking all knowledge for 
his provinoe, the scientific man of to-day is fortun¬ 
ate if he can cultivate with a measure of success 
some one comer of one of the sciences. Neverthe¬ 
less, the repercussions of physical science in general 
on that single division are so numerous and so 
important that the neglect of their study unduly 
hampers the serious student. It has been an im¬ 
portant part of the business of the Physical Society 
of London to make possible a Critical study of these 
repercussions ; the leotures and discussions which 


have been held, and the reports which have been 
published under its auspices, the issue of /Science 
Abstracts, the fortnightly meetings in London which 
resulted in the reading and annual publication of 
some fifty papers concerned with all branches of 
physical science, the annual provincial meeting— 
all these activities have helped to provide a back¬ 
ground for the specialist worker in physios such as 
could be obtained by membership of no other 
British society. And, as is shown by their member¬ 
ship of the Physical Society of London, many 
fellows of the Optical Society have not been slow 
to recognise these advantages. 

In some quarters a fear has been expressed that 
the fusion of the two Societies will leave workers 
in applied optics without a forum in which to 
express their views. Nothing oould be farther from 
the truth. Optical science is no longer confined to 
a narrow sphere of influence but has become the 
handmaid of all sciences, and optical instruments 
are now t 9 ols of industry. The amalgamation now 
completed is a visible sign of the union, to their 
mutual benefit, of the most representative body of 
producers of optical methods and instruments with 


the body which represents the largest and most 
important group of users of such methods and 
instruments. Under the auspioes of the new 
Physical Society, the Guthrie leoture and the 
Thomas Young oration will be delivered as here¬ 
tofore ; papers on optical subjects have been a 
prominent feature in the Proceedings of the Physical 
Society of London, and their number will be materi¬ 
ally increased under the new regime; arrange¬ 
ments for special lectures on topics of optical 
interest have been made, and the session now 
opening will be inaugurated by a lecture by Dr. 
J. W. French on “ The Manufacture of Optical 
Glass ” ; and the probability of an increased out¬ 
put of papers is provided for by an increase of one 
part per annum in the number of published parts 
of the Proceedings. 

The Councils of the Societies have no regrets in 
carrying out this amalgamation. They believe that 
it is, in brief, a plain com monsense measure fully 
in the spirit of the times and long overdue, and 
that its adoption will forward the interests of 
physical science and assist materially in the de¬ 
velopment of the science of optics. 
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Obituary 


Mb, P. M. C. Kermode 

M r. PHILIP MOORE CALLOW KERMODE, 
for many years the foremost authority on 
the antiquities of the Isle of Man, died on Sept. 5, 
at the age of seventy-seven years. The son of the 
Rev, W. Kermode of Ramsey, he was educated at 
King William's School, and was called to the Manx 
Bar in 1878. In the following year he founded 
the Isle of Man Natural History and Antiquarian 
Society, with the work of which he was closely 
identified for the remainder of his life. 

Every aspect of Manx arch©ology and tradition 
held Mr. Kermode ’h interest, as was shown in the 
many contributions made by him to Yn Lioar 
JHanninagh , the publication of the Antiquarian 
Society, of which he was editor. His authority was 
frequently invoked by the late Sir John Rhys, 
when dealing with Manx tradition and folklore ; 
but his outstanding contribution to Manx archaeo¬ 
logy lies in his studies of the Celtic and Norse 
monuments of the island, and their inscriptions in 
runic and ogham, of which the results were em¬ 
bodied in <r Manx Crosses ” (1907), a standard 


authority, in which breadth of treatment and range 
of knowledge transcend local interest. 

Among Mr. Kermode's more recent discoveries 
was that of an interesting Norse ship-burial, de¬ 
scribed last year, which revealed a ship of somewhat 
unusual type. In 1922, Mr. Kermode was appointed 
curator of the Manx Museum at Douglas, and in 
1929 he received the honorary degree of M.A. from 
the University of Liverpool. 


We regret to announce the following deaths: 

Mr. H. C. Chadwick, formerly curator of the 
Marine Biological Station, Port Erin, and after¬ 
wards research zoologist at the Station, and 
honorary lecturer in marine biology at the Uni¬ 
versity of Liverpool, on Sept. 10, aged seventy- 
five years. 

Dr. F. H. Hatch, O.B.E., technical adviser to 
the Mines Department, past-president of the In¬ 
stitution of Mining and Metallurgy, and author of 
several well-known textbooks on metalliferous 
mining, on Sept. 22, aged sixty-eight years. 


News and Views 


Nevil Maakelyne, 1782-1811 

On Oct. 6 occurs the bicentenary of the birth of 
Nevil Maakelyne—the worthy successor of Flamsteed, 
Bailey, and Bradley—who for forty-six years held the 
office of Astronomer Royal and will always be remem¬ 
bered as the founder of the u Nautical Almanac ”. A 
man of mild and genial temper, Maakelyne was ad¬ 
mirably fitted for the post he occupied so long, and 
at Greenwich steadily pursued the aims for which the 
Observatory was founded* Ever ready to acknow- 
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ledge the work of others and to further the interests 
of science, he gained the esteem of all who knew him, 
and when, after his laborious experiments on the slopes 
of Schiehallion, Perthshire, made to determine the 
density of the earth, he was awarded the Copley 
Medal of the Royal Sooiety, Sir John Pringle in 
addressing him said that the Council presented him 
with the medal not only as a token of their acknow¬ 
ledgment of his work but as a “ sincere pledge of 
their affection 
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Masenlyot was bom in London on Oct. 0, 1732, 
being the eon of Edmund Maskelyne of Purton, 
Wiltshire. At the age of nine years he was sent to 
Westminster School, and it is said that, like Lalande 
and Messier, he was attracted to the study of astronomy 
by the solar eclipse of 1748. From Westminster 
School he proceeded to Cambridge, entering first 
Catherine Hall and then Trinity College, graduating 
as seventh wrangler in 1754. The following year he 
took holy orders and was appointed to a curacy at 
Barnet. He next took the degree of MA., was made 
a fellow of Trinity, and in 1758 became a fellow of the 
Royal Society, his first paper to the Society being 
written in 1700. Already known to Bradley, in 1701 
Maakelyne was sent to St. Helena to observe the 
transit of Venus in order to determine the parallax 
of the sun, and two years later sailed as chaplain of 
the Princess Louisa on a voyage to Barbadoes, during 
which he tested the accuracy of Harrison’s chrono¬ 
meter. The death of Bliss in 1705 leaving the office 
of Astronomer Royal vacant, Maskelyne was ap¬ 
pointed to it. He had already in 1703 published the 
“ British Mariner’s Guide ”, and he was now able to 
prevail upon the Government to issue that eminently 
useful work the “ Nautical Almanac ”, The almanac 
for 1707 was published in 1700, and for the succeeding 
forty-five years subsequent editions were superin¬ 
tended by Maskelyne. In connexion with his con¬ 
stant efforts to improve navigation, he edited the 
important lunar tables of the German astronomer 
Tobias Mayer (1723-1702); and obtained for Mayer’s 
widow a grant of £3000, and for Euler, whose lunar 
theory he used, a grant of £300. Though in early life 
Maskelyne became a clergyman and afterwards re¬ 
ceived the degree of D.D., and was given the livings 
of Shrawardine, Shropshire, and North Runcton, Nor¬ 
folk, most of his time was spent at Greenwich Ob¬ 
servatory, and it was tlxere he died on Feb. 9, 1811. 

International Congress of the History of Medicine 

The ninth International Congress of the History of 
Medicine was held at Bucharest on Sept. 10-18, under 
the presidency of Dr. Victor Gomoiu, with King Carol 
II., who opened the Congress in state, as president 
of honour. Two principal subjects were chosen for 
discussion, namely, the evolution of medicine in the 
Balkan States, on which papers were read by repre¬ 
sentatives from Albania, Bulgaria, Czechoslovakia, 
Greece, Rumania, and Turkey, and the defence of 
Europe against plague, to which subject the chief 
contributions were mode by Prof. Ricardo Jorge, 
director of public health at Lisbon; Prof. J. Guiart of 
Lyons, Prof. P. Capparoni of Rome, Prof. D. Giordano 
of Venice, Prof. G. Sticker of Wiirzburg, and Prof. 
L. Zembruski of Warsaw. 

In addition, a number of miscellaneous papers were 
presented, including the history of medicine and 
scientific criticism by Prof. A. Castiglioni of Padua, 
the development of operative gynaecology by Dr. 

I. Fischer of Vienna, the history of spectacles by 
Prof. W. Reis of Lemburg, Polydore Vergil by Prof. 

J. F. Fulton of Yale University, and Chaucer and 
medieval medicine by Dr. J. D. Rolleston, delegate 


of the British Government and the Rdyid' Sodidt^ 
of Medicine, who, like other national delegate*, Witir 
elected honorary member of the Royal Rumoni*h 
Society of the History of Medicine, and awarded tie 
Rumanian Order of Cultural Merit (Class II.). 

During the Congress visits were paid to the Faculty 
of Medicine, Prof. J. Cantaeutene’s institute of serums 
and vaccines, Prof. M. Minovio’s medico-legal in¬ 
stitute, and various hospitals and museums, as well 
as to places of general interest. The last three days 
were spent in a motor tour through the country 
in the neighbourhood of Bucharest, with visits to 
sanatoria, the hospital at Sinaia, and the petroleum 
factory at Campina. A section of the Congress of the 
History of Scienoes to be held next year at Warsaw 
will be devoted to the history of medicine, so that the 
next Congress of the International Society of the 
History of Medicine will not be held until 1935, when 
the meeting-piace will probably be Madrid. 

Aeroplane Height Record 

On Sept. 18, Mr. C. F. Uwins, chief test pilot of the 
Bristol Aeroplane Company, Ltd., attained a height 
of 43,970 ft. (about 8J miles) in a Viokers Vespa 
biplane, and on Sept. 23 this height was officially 
confirmed as the absolute height record. The engine 
used was a Bristol Pegasus nine-cylinder air-cooled 
radial, which is now in common use in Service 
machines. The engine develops 900 h.p., and for 
the purpose of the attempt on the height record 
was fitted with a larger supercharger than is fitted 
normally. Mr. Uwins felt very little personal in¬ 
convenience at the great height achieved. He wore 
electrically warmed clothing and also had an oxygen 
supply apparatus. The previous absolute height 
record was that set up by Lieut. Apollo Souoek of 
the United States Navy, who reached a height of 
43,181 ft. on June 4, 1930. 

Roman Road and Bridge, Rochdale 

The repair of the bridge carrying the Roman road 
over the stream at Blaok Castle Clough, Blackstone 
Edge, having been completed (see Nature of Sept. 3, 
p. 340), the bridge was declared open by Sir Alfred 
Law on Aug. 20, when members of the Rochdale 
Literary and Scientific Society and a deputation of 
Halifax antiquarians were present. Some interesting 
particulars relating to the Roman road and the bridge 
were given by Mr. W. H. Crump of Leeds. It would 
appear that the Roman road, which served the traffic 
between Yorkshire, Rochdale, and Cheshire, fell into 
disuse in the year 1740 and had not been repaired 
since that date. Other old bridges in the neighbour¬ 
hood are a packhorse bridge which was about ten feet 
wide, and another, eight feet wide, which carried the 
Toad to Oldham. The width of the bridge, now re¬ 
stored to its original seventeen feet, was far greater 
than anything required to carry the traffic of the 
district at any time since Roman days. The course of 
the packhorse road to Lydgate can still be seen on the 
adjacent hillside. In places it crosses the Roman road, 
in others it is some distance away. Its relation to the 
* bridge can be seen from the fact that part of the paok- 
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the fact that the talking film no democratise editth* 
tion in much the same way as it has democratized 


floree road was destroyed in quarrying the material 
from which the bridge was built. The bridge now bears 
the inscription, “ Restored 1932, J. H. Price ”, to 
commemorate the fact that the restoration was carried 
out on the initiative and under the supervision of Mr. 
Price. As previously mentioned, the workmen were 
volunteers from the unemployed, and material was 
given or lent by local contractors. 

Undedphered Scripts 

According to a letter from Sir Denison Ross in the 
Times of Sept. 21, M. Guillaume Hevesy, a Hungarian 
resident in Paris, has discovered that a number of 
the signs of the prehistoric Indian script on seals from 
Mohenjo-daro also appear in the script of the Easter 
Island inscribed wooden tablets, while some of the 
Easter Island signs, not present on the Indian seals, 
are to be found in the proto-Elamic of Susa. It would 
now be interesting to hear whether there is any co¬ 
incidence in the interpretation of the prehistoric Indian 
signs suggested by Sir Blinders Petrie (see Nature, 
Sept. 17, p. 429) and those suggested for the Easter 
Island script in the Report of the Committee of the 
Royal Anthropological Institute of which Mr. Sidney 
Ray was chairman. The suggestion of a connexion 
between the two scripts is not the only attempt to 
find an affinity between Easter Island and this part 
of Asia. M. J. Hackin, of the Mus4e Guimet, has 
recently directed attention to the resemblance which 
has been noted between the wooden statues, probably 
ancestral, which were objects of reverence among the 
Kafirs of Afghanistan before they were overwhelmed 
by Islam, of which examples are now preserved in 
the Kabul Museum, and the well-known statues of 
Easter Island. The resemblances certainly arc strong, 
although it might be argued that they do not go 
beyond what may be due to the limitations of an 
undeveloped technique. It must also be admitted 
that when the material which it is sought to bring 
into relation is so widely separated in date as in these 
instances, the comparison, in default of intervening 
links, carries more interest than conviction. 

The Development and Use of Talking Films 

Every improved facility of communication has 
profoundly affected civilisation. The telegraph and 
the telephone and the widening of their scope by 
radio waves have benefited mankind. In the Journal 
of the Franklin Institute for August, H. M. Wilcox 
points out that the latest outcome of soienoe, the 
talking film, has many useful applications for social 
and educational purposes which are not yet fully 
reoognised. For example, a test was recently con¬ 
ducted at the Teachers College, Columbia University, 
to find the relative values of private study and seeing 
and hearing a talking film. Certain highly technical 
aspects of the training of teachers were presented by 
a talking film which lasted twenty minutes. Half of 
a group of students attended this, whilst the other 
half were given the monograph from which the film 
was constructed to study for half a day, but did not 
see the picture. A subsequent examination showed 
that the former group attained considerably higher 
marks than the latter. The author also lays stress on 
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the dramatic stage. The great teacher can be taken 
to students in the most remote districts, and material 
presented to them which hitherto has been available 
only for the chosen few. 

Mr. Wilcox also shows how highly technical are 
the problems of recording and reproducing sounds, 
Sound is judged by its pitch, volume, and quality 
(timbre). The pitch is measured by the frequency, 
the range being 16-16,000 cycles per second, and is 
frequently called the sound spectrum. The volume 
or loudness is measured in terms of energy intensity 
! or pressure. Since the ear hears logarithmically, this 
is expressed in terms of logarithmio units called 
decibel a. One decibel is approximately the smallest 
change in volume which the ear can detect. The 
quality depends on the presence of overtones, the 
frequency of whioh is an integral multiple of the 
fiindamental tone. Male speech has a range of 100- 
260 cycles, and female speech, 200-600 cyoles. Prao- 
tically none of the characteristics of speech by whioh 
we recognise one articulate sound from another is 
particularly influenced by varying the fundamental. 
Early experience with talking films proved that, un¬ 
like silent films, the acoustic properties of the theatre 
itself had to be taken into account. This showed 
that both qualitative and quantitative acoustic 
measurements had to be made. This has led to the 
development of special instruments, the frequency 
analyser, the level analyser, the reverberation meter, 
and the noise meter, which are now successfully used 
for analysing the acoustic conditions in theatres, and 
in many other places as well. The success of the 
recent piano recital by Paderewski before an audience 
of 10,000 in Madison Square Garden without the use 
of any sound amplifying device shows what can be 
done by proper acoustic treatment. 

The Swiss Broadcast Network 

Practical experience seems to prove that radio 
transmission can only be utilised to its greatest advan¬ 
tage when wire connexions are used in part of the 
circuit. In the early days radio was a competitor 
with wire transmission, but now it co-operates with 
it, the oo - operation being to their mutual advan¬ 
tage. The transmitting stations in a broadcast system 
are situated outside the cities where the studios are 
situated, and are connected to them by wires. In 
Electrical Communication for July, A. Muri, chief 
engineer of the postal administration at Bern, gives an 
interesting account of the Swiss broadcast network. 
For broadcasting purposes, Switzerland is divided into 
three zones. For French-speaking Switzerland, the 
main transmitter is at Sottens and is fed by the studios 
at Lausanne and Geneva. For German-speaking 
Switzerland, the main transmitter is at Beromiinater 
and there are two relay transmitters at Bern and 
Basel. All three transmitters broadcast the same 
programme, and are fed from the studios at Zurich, 
Bern, and Basel as required. The main transmitter 
for Italian-speaking Switzerland is still under eon* 
struction at Monte Ceneri. When completed it wifi be 
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served by the studio at Lugano. In order to meet the 


requirements for music transmission, circuits having 
a cut-oil frequency of 10,000 are provided. This 
enables a sound spectrum of 35-7500 cycles per second 
to be obtained without distortion. In addition, there 
exist lightly loaded circuits having a cut-off frequency 
of 6800 cycles, giving a range of 160-5000 cycles for 
broadcast Bpeeoh transmission. At present 87 per 
cent of all the toll circuits are in underground cable. 

Broadcasting and Television in France 

La Nature for Sept. 1 is devoted exclusively to an 
inquiry on television and broadcasting. The views 
of several eminent technicians both in France and 
other countries are given. Manfred von Ardenne 
takes an optimistic view of the progress of television 
in Germany and looks forward to a great increase in 
the art before next winter. Maps are given showing a 
national scheme for radio diffusion, in France and 
comparing it with the present system. A description 
is given of the new short-wave transmitter in Berlin, 
the largest in the world. Power of 16 kilowatts is 
emitted by waves seven metres long. It will help in 
the solution of certain problems in television and in 
producing broadcasting free from disturbance. The 
legal aspects of the problems which arise when a 

* listener * is disturbed by induction from apparatus 
working in the neighbourhood are considered at length. 
Several law cases are quoted which show that the 
lights of listeners are recognised in France, and that 
those who use apparatus which interferes with the 
working of a private user’s set are liable to substantial 
fines. The disturbances may be due to an electric 
motor driving a gramophone, neon tube lighting, the 
working of a cinema, the electric bell system on the 
ground floor, and public electric supply systems. In 
certain oases the use of devices to prevent interference 
is enforced. In conclusion, the influence of American 
improvements on the design of French receiving sets is 
discussed. 

An Early Diffraction Grating 

* Thb June issue of the Journal oj the Franklin 
Institute contains two interesting letters from the 
second volume of the Transactions of the American 
Philosophical Society (1786), from which it would 
appear that a transmission grating had been used to 
produce spectra prior to the work of Fraunhofer 
(1820). The first, which is addressed to David Kitten- 
house from F. Hopkinson, of Philadelphia, has a 
description of the appearance presented when a street 
lamp is viewed through a silk handkerchief, and con¬ 
tains a request for an explanation of the pattern 
formed. The second, dated eleven months later, is 
Rittanhouse’s reply. From its contents, and the lapse 
of tune from the first letter, it appears that he had 
given considerable thought to the matter. Starting 
with the observation that the experiment is more 
Curious then one would at first imagine, Rittenhouse 
then describes the grating he made to perform it with 
more accuracy. He constructed a square of parallel 
hairs, about half an inch each way, laid into.the 
threads of two fine screws, with a pitch of 106 to the 
inch, which he had cut from brass wire. With this he 
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observed a small opening in the window shutter iix a' 
dark room, at first with the unaided eye, and later with 
a prismatic telescope and micrometer, to measure the 
angular separation in units of the pattern. Six ordeif 
of diffraction were observed on either side of the zero, 
and measured up, and he noted that the dispersion 
of colours was in the opposite sense to that obtained 
with a prism, which he considered parallel to JJewton’s 
observations on the colours of fringes at the edges of 
shadows. Rittenhouse was unable to oarry out the 
calculation of wave-lengths from his observations, as 
Fresnel’s theory of diffraction did not appear until 
18lfi, but his data lead to quite good results; 6200 A* 
for the red, and 4600 A. for the blue. He does not 
appear to have followed the work up further, so far 
as this correspondence goes. Fraunhofer’s work was 
of course the more complete, but this experiment is 
interesting as coming in the gap between the time of 
Newton and that of the great optical researches of 
the early nineteenth century. 

Hydro-electric Power on the Dnieper 
A report from Washington states that “ Dnepros- 
troy ” was dedicated on Aug. 26. This hydro-electric 
power project on the Dnieper River, with a capacity 
of 766,000 h.p., is the largest in the world. The 
power will be available for metallurgical and chemical 
industries and to irrigate the rich but droughty steppes. 
Ships from the Black Sea will now be able to penetrate 
hundreds of miles farther inland. The cost is ap¬ 
proximately 110,000,000 dollars, and the dam, the 
largest ever constructed, was constructed ahead of 
the schedule. The dam is 3360 feet long and 140 feet 
high to the crest of the spillway, above which water 
may rise 30 feet during floods. The structure im¬ 
pounds a flow varying from 6300 to 835,000 cu. ft. a 
second at times of large freshets. Six of the nine 
power units are now being installed. The turbines 
have a rated capacity of 84,000 h.p., and 100,000 h.p* 
under a maximum head of water. The maximum or 
high-water oapacity is 900,000 h.p., but owing to 
irregular flow, only tliree of the units can be operated 
during the entire year. 

Agriculture in the East of England 
The report on an “ Economic Survey of Agriculture 
in the Eastern Counties of England ” issued by the 
Department of Agriculture, University of Cambridge, 
and published by Messrs. Heffer and Sons, Cambridge, 
prioe 2s. 9d. post paid, presents an analysis of the 
financial results for 1931 of nearly a thousand farms in 
the province. During the year fanners in this area 
experienced heavy losses. The general prioe level of 
agricultural produce averaged 18 per cent below that 
necessary to provide occupiers with a reasonable 
return for their own labour and capital investment. 
The majority of those formers who were fortunate 
enough to secure a profit enjoyed special marketing 
facilities, retailed milk or concentrated on the produc¬ 
tion of livestock and livestock products, or both. As 
the eastern counties ore generally described as a grain- 
growing area, it is rather surprising to find that while 
sales of cereals amounted to less than 14 per cent of 
the gross income, sales of livestook and their products 
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represented nearly 70 per cent. The very low prices 
obtainable for the 1931 cereal crops influence these 
proportions, but even taking this into consideration, 
cereals can be described as an important cash product 
on the larger farms only. Hie success of the small 
farmer, and these form the majority, is more dependent 
on the prioe of livestock and feeding stuffs than on 
thos^ of cereals. Interesting comparisons are made 
of the organisation of the agriculture of the principal 
farming localities of the province: for example, cen¬ 
tral Norfolk light loams, the Norfolk ‘breck\ central 
Suffolk heavy soils, south Essex London clays, south 
Cambridgeshire gravels, etc. The most depressed 
areas are the bouldor clays of Essex and Suffolk, and 
the clays in west Cambridgeshire and Huntingdon¬ 
shire. The report deals further with main factors 
influencing profits and with many other subjects of 
interest to administrators and to farmers. 

Electricity and the Farmer 

A paper read by F. E. Rowland at the Royal 
Agricultural Show, Southampton, on July 7 and 
printed by the B.E.D.A. (British Electrical Develop¬ 
ment Association, Inc.) of 15 Savoy Street, W.C.2, 
gives helpful hints to farmers as to the best way to 
apply electricity to their farms. The price of the unit 
is taken as 2</., and when it can be obtained at this 
price a good case is made out for using electric power. 
In many oases when space is limited, as in stackyards, 
electric drive has many advantages. 18 sheep can 
be sheared per unit expended, or 45 horses groomed, 
or 12 horses clipped. Motors can be rolled from one 
part of a farm to another inside wooden drums. 
Excellent and economioal methods are given of light¬ 
ing farm buildings and roads. Electrically driven 
pumps provide automatically a plentiful supply of 
water for all purposes. The use of electric milkers 
which require a 4-h.p. motor is becoming widespread 
in England. In New Zealand 15,000 are in iise. By 
the expenditure of one electric unit, 22 cows can 
be milked, 120 lb. of butter churned, or 1000 bottles 
washed. Accurate data are given as to the effect of 
poultry lighting in stimulating egg production. 

A New Journal of Animal Ecology 

It is gratifying to find that zoological analysis, 
having for long i*»on largely confined to tho laboratory, 
is being pushed with vigour into the open country, the 
obvious place for testing and resolving some of the 
big problems of animal life. So insistent has been the 
demand for space to publish the results of observations 
upon animal populations, their distribution, fluctua¬ 
tions in numbers, migrations and the like, and to 
concentrate observations of the kind for the con¬ 
venience of field-workers and zoologists in general, 
that the British Ecological Society has decided to 
issue, twice a year, a Journal of Animal Ecology , under 
the editorship of Charles Elton, assisted by A. D. 
Middleton. The first number, which appeared in May 
from the Cambridge University Press, is an attractive 
volume, in appearance as well as in matter. It 
oontains many-sided contributions, from studies of 
the fluctuations of insect populations in wheat and of 
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bird numbers on an Oxfordshire fans, to a rookery 
oansus, an analysis of the ranging habits of wood-ants, 
and an account of the biology of the fruit-bats of 
Australia. There are many illustrations, and a useful 
reference list oontains summaries of papers dealing 
with animal ecology. Members of the British Eco¬ 
logical Society (Secretary, Dr. H. Godwin, Botany 
School, Cambridge) obtain the Journal for their 
subscription of 25s., to non-members the price is 30s. 
The magazine promises to make a niche of its own in 
British zoological literature, and the interest of its 
outlook ought to draw many supporters. We under¬ 
stand that so far as suitable material is concerned its 
success is assured. 

Acta Phaenologica 

The new bi-monthly international journal Acta 
Phaenologica aims at concentrating the hitherto 
scattered studies in phenology and offering an oppor¬ 
tunity to “ set forth various tendencies, stages of 
development, points of view of different centres of 
phonological experiment, and by giving a chance to 
consult on aims and methods, to achieve useful and 
active collaboration M . The journal is issued under 
the editorship of the board of the Phenologioal 
Association of the Netherlands, and in the first part 
(Sept. 1931: Publ. Martinus Nijhoff, The Hague) the 
Secretary, Dr. H. Bos, writes on the scope and pro¬ 
spects of phenology. In the same number there are 
articles by J. Edmund Clarke on “ The Cold Spring 
of 1929 in the British Isles ” and S. Illichevsky on 
“ The Results of the Phenologioal Observations at 
Poltava (U.S.S.R.) ”, The second part includes con¬ 
tributions from Prof. Ihne on “ The Beginning of the 
Phonological Spring in Central Europe during the 
Ten Years’ Period, 1921-1930 ”, Prof. Poggenpohl 
on “ Phenologioal Observations, 1886-1907 ”, and 
Dr. H. Bos on “ The Dropping of Small Fruits after 
Blooming *\ Contributions are accepted in English, 
French, or German, and each is accompanied by a 
translation of its title and a short summary of the 
contents in the two other languages. 

Habits of the Woodpecker 

Although a tame woodpeoker is mentioned by 
Aristotle, the birds of this family have never been 
favourites with aviarists, and even the London Zoo¬ 
logical Society, after having exhibited at different 
times no lees than seventeen species, had been 
without a specimen for years until a family of the 
British greater spotted species arrived recently, and 
were accommodated with a special cage in the Bird 
House. Here they attract attention by their extreme 
activity, which is very characteristic of woodpeckers ; 
they contrast in this respect with their nearest allies 
the barbels, of which several species ore on view, 
much as tits do with finches. It is of interest to note, 
however, that the pair-toed feet, often supposed to be 
an adaptation for climbing, are to bo found in the 
more primitive group of barbate, which do not climb, 
and that these peck wood when excavating a nest- 
hole, although their beaks are not specialised into the 
chisel-type of the woodpeckers* bills, and they do not 
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dig for food. Thus the woodpeoking habit would seem 
to be older than the woodpecker; and that the pair¬ 
toed foot is not specially adapted for climbing is also 
shown in the fact that in several genera of wood¬ 
peckers the hallux or true hind-toe is absent or 
aborted, so that the foot ceases to bo pair-toed. 

Detecting Insect Pest Attacks 

Mr. A. M. Massre, of the East Mailing Research 
Station, is to be congratulated on his simple methods 
for early detection of epidemics of certain insect pests 
of fruit trees (Ann. Rep. East Mailing Research Sta. # 
1931, pp. 78*80). For example, attacks of cater- 
pillar, aphis, or sucker can be detected if twigs from 
trees in various parts of the orchard are caused to 
produce growth early by placing them in water in a 
warm place. The growing spurs reveal the presence 
of pests which would not be recognisable in the ordinary 
way until the natural time of bud break. It is also 
possible to spray black currant bushes against big bud 
mite at the most effective moment, namely, just when 
the mites are migrating. A few affected branches 
are plooed in a jar containing sand and water in the 
open ; daily observation with a hand lens will show 
when the mites appear on the outsides of the buds, 
and so will also indicate when spraying should be per¬ 
formed. The idea will help materially to raise horti¬ 
culture to the status of a more exact science. 

Modern Milk Production 

Success in dairy farming depends on the exercise 
of efficiency with economy in all departments of the 
industry. The main factors concerned in the cost of 
production are the milk-producing quality of the race 
and herd, the care given to breeding for milk pro¬ 
duction, housing, feeding, and general management. 
For the guidance of dairy herdsmen, the Ministry of 
Agriculture has issued a pamphlet (Bulletin No. 52, 
price 9 d. net) in which all these factors are considered, 
and in which the most up-to-date methods of milk 
production are set forth clearly and in well-cl ossified 
arrangement. The Ministry has had the advantage 
of the assistance of experts who have carried out ex¬ 
tensive investigations into the many questions con¬ 
nected with the business of milk production, and it 
goes almost without saying that the result is an 
attractive as well as a highly practical guide. 

A Serious Poultry Disease 

The Ministry of Agriculture and Fisheries issues a 
warning against the possibility of introducing the 
disease known as bacillary white diarrhoea into docks 
by the purchase of infected chicks from hatcheries. 
Serious losses may be caused by such agency, the 
more to be regretted as a little preliminary precaution 
might have avoided the introduction of the disease 
altogether. It is conveyed to the chicks by infected 
hens through their eggs, so that it is of the utmost 
importance that the breeding stock should be free 
from the disease. Now, hens which are carriers of 
the disease may be recognised aa such by the agglutina - 
tion test, and eliminated from the breeding stock; 
so that a purchaser of eggs for hatching or day-old 
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chicks should insist that the stock from which his. 
supplies are obtained has been declared free of reacting 
birds. A number of county authorities for agricul¬ 
tural education now accredit poultry-breeding farms 
where the quality of the breeding Btock reaches an 
approved standard, and where birds have been sub¬ 
jected to the agglutination test according to regula- - 
tions laid down by the scheme. 

Lecture Tours at the Natural History Museum 

Owing to the success achieved by the appointment 
of guide-lecturers at the national museums and 
galleries, it has been decided to inaugurate more ad¬ 
vanced lecture tours at the British Museum (Natural 
History), to be conducted by members of the scientific 
staff of the Museum, on Mondays at 12 noon, com¬ 
mencing on Oct. 3. It is announced that Mws M. R. J. 
Edwards has been appointed official guide-lecturer at 
the Museum in succession to the late Mr. J. H. Leonard, 
who died at the end of last year (see Nature of Jan. 2, 
p. 15). 

Announcements 

Mr. W. F. Higgins, principal assistant of the 
physics department of the National Physical Labora¬ 
tory, has been appointed secretary of the Laboratory 
in succession to Mr. F. J. Selby, who recently retired. 

Miss Penei.opk Jenkin, of Newnham College, 
Cambridge, has been appointed by the trustees as 
Ray Lankester investigator at the Marine Biological 
Laboratory, Plymouth, for the year 1933. Miss Jenkin 
will attempt to correlate tile rate of photosynthesis of 
diatom cultures immersed at different depths in the 
sea, off Plymouth, with photoelectric measurements 
of light penetration made by Dr. W. R. G. Atkins. 

A demonstration of contraceptive technique will 
be given at the Clinic of the Society for Constructive 
Birth Control on Oofc. 5, at 2.30-5 p.m., to medical 
practitioners and senior medical students only, who 
will be given an opportunity of practising various 
methods under tuition on women patients. Lectures 
and demonstrations will be conducted by Dr. Beddow 
Bayly and Dr. Evelyn Fisher and the midwife-in - 
charge. Applications for tickets (which are necessary) 
should be made to the Honorary Secretary of the 
Society, 108 Whitfield Street, W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
engineer in the Burma Marine Service—The High - 
Commissioner for India, General Department, India 
House, Aldwych, London, W.C.2 (Oct. 15). A 
Lawrence research student for research in some sub¬ 
ject related to the cause and cure of disease in man 
and animals—The Assistant Secretary of the Royal 
Society, Burlington House, London, W.l (Oct. 24). 

A professor of ohemic&l technology at the University 
of Bombay—The Secretary, Universities Bureau of 
the British Empire, 88a Gower Street, London, W.C.l 
(Nov. 7), An assistant to teach general mechanical 
engineering at the Darlington Technical College—Chief 
Education Officer, Education Office, Darlington. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hie correspondents. Neither 
can he undertake to return , nor to correspond with 
the urriters of, rejected man’uscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Selective Transmission of y-Radiatlon by Lead 

Several workers have recorded an apparent 
anomaly in the y-ray absorption of lead. Investiga¬ 
tions carried out in this laboratory seorn to throw new 
light on the phenomenon. 

The mode of attack consisted in the continuous 
comparison of the y-ray transmission through pairs of 
screens, lead and bismuth, lead and thallium, lead and 
copper, etc., when using as the source of radiation the 
ageing active deposit obtained in freshly filled radon 



containers. Comparisons carried out before the attain¬ 
ment of the transient equilibrium between radium B 
and C show that the transmission ratios Pb/Bi Pb/Tl 
grailually increase to a maximum and then decrease. 
An uneorrected set of readings obtained when using a 
method in which the differential ionisation currents 
were measured is shown in Fig. 1. 

It would appear from these experiments that a 
substance is selectively transparent to some at least of 
the radiations emitted by its radioactive isotope. A 
more detailed account of the method of observation 
and the results obtained will be published in another 
place. F. L. HorwooD. 

T. E. Banks. 

T. A. Chalmers. 

Physics Department, 

St. Bartholomew's Hospital, 

Medical College, E.C.l, 

Sept. 3. 


turea, with small concentrations of foreign metals, i* 
related to the number of neutral atoms m the same 
way as in pure nickel. 4. Contrary to my previous 
view, the conduction electrons do not play any im¬ 
portant rdle in ferromagnetism. 

With these assumptions, the following values for 
the effective magnetic moments per atom may be 
calculated from Sadron’s data : 

Ni + 1 Cu+0 Zn+-1 A1+-2 Sn + -3 (Af»). 

The negative values of the moments of Zn + , Al + , and 
Sn + correspond precisely to the number of valence 
electrons left attached to the corresponding ion. This 
remarkable fact may be interpreted as follows: The 
positive 1 Mr moment in nickel is produced by one 
*missing’ electron in the incomplete 3d shell, as 
pointed out by Stoner ; while the negative moments 
arc produced by 4 superfluous ’ electrons of the corre¬ 
sponding ions. This leads to the conclusion that the 
secondary valences are compensated by mutual atomic 
linkage; so that a Zn + ion destroys one elomentary 
magnet (equal to 1 Mr) in Ni + , an Al + ion destroys 
the magnetism of two Ni* ions, and a Sn + ion of three. 
This interpretation enables us to understand why a 
Pd h ion, which possesses a missing electron, a ‘hole*, 
in the id shell, plays the rdle of a ferromagnetic in 
nickel, with the same moment as nickel itself. A study 
of the nickel-iron and nickel-cobalt alloys shows that 
iron inside nickel has 3 Mr, due to 3 missing electrons, 
and cobalt 2ikf B , due to 2 missing electrons in the 3d 
shell. The same ionic states are found from suscepti¬ 
bility measurements above the Curie point as from 
magnetic saturation values at low temperatures. 
This is shown in the following table : 


Metal. 

Electronic 
State of 

Ionised 

Atom. 

Magnetic Moment from 
Saturation Value 
(.Mb). 

Magnetic Moment from 
Susceptibility 
(Weies unite).* 

Calc. 

Ob*. 

Calc. 

Ob*. 

Fe 

d* 

3 

3-2 

22-26 

20-22 

Co 

d » 

2 

1*8 

14*5-17 

15 

Ni 

d* 

1 

1 

9-11 

8-0 


These results seem to open up a new approach to 
the problems of the chemical bond in metals and of 
the inner structure of ferromagnetic alloys. 

J. Dorfman. 

U.S.S.R., Leningrad (21), 

Sosnovka 2, Phys.-Techn. Institute, 

July 1932. 


1 R. Forrer, J. Phtt9,, October 1930, p. 326. 

* C. Sadron, DiMort., Strasbourg, 1932. 
a L. N6el, Dissert., Strasbourg. 1932. . 

4 E. C. Stoner, Proe. Ltd # Phil. Soe.. 2. 149 ; 1931. 

1 From solid salts containing Ions with the same number of electrons. 


Magnetic Moment and the Chemical Bond 
In Alloys 

Forrer, 1 Sadron,® and N6el * have recently pub¬ 
lished several articles in which they compute the 
elementary moments of different substances at small 
concentrations in nickel alloys. Their empirical results 
are interesting, but their theoretioal conclusions cannot 
be brought into agreement with modem views on 
atomic structure. 

The empirical material may be re-interpreted on 
the baais of the following assumptions : 1, According 
to Stoner, 4 pure nickel consists, at low temperatures, 
of 40 per cent neutral atoms with zero moment and 
60 per cent singly ionised atoms with a moment equal 
to I Bohr magneton (Afp). 2. Every foreign atom enter¬ 
ing the nickel lattice becomes singly ionised. 3. The 
number of ionised atoms in the alloy at low tempera- 
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Influence of Light on the Gorging of 
Cultx pipleas L. 

In connexion with the accoupt given by Dr. Tate 
and Miss Vincent, in a recent letter to Nature , 1 of 
experiments made by them and other investigators 
regarding the biting habits of Ctdex pipiens in England, 
the following corroborative observations may possibly 
be of interest. 

During a long series of experiments carried out by 
us last year, in the course of which female mosquitoes 
of various species were fed in daylight upon human ;■ 
blood, we found that females of Anopheles macuU- 
pennis , claviger, plumbeus ; Thecbatdia annulate, sub* 
ochrea ; and A mm oaspius, maculates, rusticus, detri¬ 
tus, punctor, geniculates would bite readily enough. 
Females of OuUx pipiens , on the other hand, were 
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induoed to take human blood on seven occasions only, 
details of these cases being given in the following table; 


Number of 

0. pipim* 
Female* In¬ 
duced to bite. 

— 

Date 

(1031). 

Time of Day. 

Temp. 

(Cent.). 

Percentage 

Humidity. 

1 

June 26 

4.16 p.m. 

18° 

_ 

2 

July 22 

6.0 p.m. 

19° 

! 80 

2 

* • 23 

6.30 p.m. 

20° 

75 

1 

Aug. 27 

9.30 a.m. 

17“ 

78 

1 

_ t __ 

» 28 

6.0 p.m. 

18° 

70 


In all our experiments, the mosquitoes (whatever 
their species) were fed in front of a large window 
facing east. The female C. pipiens which bit on Aug. 
27 did so in bright sunshine. 

It may be noted that, according to Stitt, 8 the yellow 
fever mosquito, Andes argentens, may take its first 
meal of blood in the daytime, but all its subsequent 
bites are made during the night. This peculiarity is 
certainly not a characteristic of any of the British 
species with which we have experimented. 

Early in May last we collected a number of C. pipiens 
females shortly after the conclusion of hibernation. 
In those which had obviously fed recently we found, 
on dissection, the oval, nucleated blood corpuscles 
pertaining to birds. The adults which appeared to 
have fed lees recently were set aside for oviposition. 
One of these, after ovipositing, was induoed to take 
two (daylight) meals of human blood, separated by an 
interval of eleven days ; it wag found dead, however, 
two days later. Although fully gorged after the first 
of these meals, no further oviposition took place and 
* no fat-body accumulated ; the insect being found 
in an emaciated condition when dissected. The 
ovaries, though not exhausted, had undorgone no 
development. 

Of a number of C. pipiens females collected during 
the latter half of last month, eight were found to be 
gorged with avian blood. 

J. F. Marshall. 

J. Stalky, 

British Mosqi ito Control Institute, 

Hay ling Island, Sept. 20. 

1 Nature, Sept. 3, p. 366; 1032. 

1 Stitt, E. R., '* Bacteriology, Blood-Work and Animal Parasitology ", 
1020 . 


Vectors of Mediterranean Kala Azar 

It has been previously shown 1 that both Phle~ 
botomus pemiciosus and P. major give high infection 
rates when fed on Chinese hamsters infected with 
Leishmania infantum. In the case of P. pemiciosus 
it was also shown that if the epiphamyx is infected 
flagellates are deposited during the act of feeding. 
Further work showed that flagellates from P. pemict - 
osus when introduced into the skin of susceptible 
animals (Cricetulus griseus and Citillus citiUus) pro¬ 
duce visceral leishmaniasis. It was therefore con¬ 
cluded that P« pemiciosus is a vector of Mediterranean 
kala azar. 

Transmission by JP. pemiciosus cannot explain the 
whole of Mediterranean kala azar, for in material col¬ 
lected from Macedonia by officers of the R.A.M.C. 
during the War we did not find a single specimen of 
P. pemiciosus, neither did we find this species in 
endemic foci in Syria. 

On a recent trip through Greece no specimens of 
i\ pemiciosus were found, but in the neighbourhood 
of Argos, a heavy centre of infantile kala azar, and 
in Athens, where both infantile and canine kala azar 
occur, P. major was found to be common. Because 
of the purely nocturnal activity of P. major and its 
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extreme photophobia after feeding, this species has 
been previously overlooked in Greece. 

It was thought advisable to compare P. major and 
P. pemiciosus as hosts of L. infantum , P. major is 
very rare in Malta, but is common in a limited are# 
near Catania in Sicily. A dog naturally infected with 
kala azar in Malta was taken to Catania, and wild 
specimens of P. major and P. pemiciosus were allowed 
to feed on the animal. Out of 31 specimens of P. major 
25 became infected, while only 33 out of lift specimens 
of P. pemiciosus became infected. The behaviour of 
the flagellates in the two species was identical. It 
therefore appears that P. major is a better carrier of 
Mediterranean kala azar than P. pemiciosus (assuming 
the identity of canine and infantile kala azar). 


S. Adleb. 

The Hebrew University, 

Jerusalem. 

O. Theodok 
(Kala Azar Commission 
of the Royal Society). 

1 Proe, Roy. Soc B, 108; 1931. 


The Expanding Universe 

In Nature of July 2, Prof. Milne has published a 
very simple and attractive explanation of the pheno¬ 
menon that has given rise to so much speculation 
among recent cosmogoniets. The sole defect in his 
clear analysis is that the material particles that form 
the universe are taken initially to nave been enclosed 
in some finite space, but without mutual action, or 
even collisions. I should like to bring to the notice 
of those interested that the last restriction may be 
easily removed. 

Sundman, in his remarkable work on the three- 
body problem, showed certain general characteristics 
of the three-body system to persist under Newtonian 
laws of motion : that if the total energy is greater 
than that obtained by approach from infinity, under 
the mutual forces of attraction alone, then at least 
one of the threo bodies will bo ejected to infinity. 
Further, if the energy is less than this critical value 
and the particles at any time happen to be closer 
together than a certain determinate distance, the 
recession to infinity will again take plaoo. 

The importance of this lies in that the results can 
be immediately extended to the n-body problem, as 
has been demonstrated by Birkhoff, Chazy, Koopman, 
and others. By studying the Lagrangian R function 
formed by the products of the masses with the squares 
of their mutual distances, it can be proved as before 
that two groups of the particles are to be distin¬ 
guished : a slower set and a faster receding set; this, 
provided that the eonstant of energy is greater than a 
oritioal value, or in the contrary case, the R function 
is sufficiently small at some time, a considerable 
number of the particles thus being very close to¬ 
gether ; regardless of the distribution in space or 
velocity. The further remarkable fact is that this 
characteristic of exterior motion seems to persist even 
foT more general laws of force than that of the inverse 
square of the distance, provided that, for attractions, 
the force vanishes at infinity; certainly for laws of 
the inverse cube type, and some others. 

Lastly, collisions present no difficulty, as tho case 
of elastic rebound can be regularised for double col¬ 
lisions as for triple collisions by the method of Sund- 
m&n, and collisions of order higher than two will be 
very rare indeed. This, with the case of Newtonian 
dynamics, is enough to show the generality of Prof. 
Milne’s remarks. For the relativistic case, the results 
should be approximated, provided only a finite disai- r 
pation of the energy of the system takes place during 
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Did motion, which is also taken to approximate to the 
Newtonian case as the density tends to zero. 

I am, however, unable to say what the movement 
would be in case the masses at the centre occasion a 
* horizon ' of the de Sitter type. If electromagnetic 
components are present among the forces, the paths 
may romain bounded instead of receding to infinity, 
as such forces have a * non-energic * component. 

D. D. Kosambi. 

Mftlleswaram, Bangalore, 

July 28. _ 

It is very satisfactory to find that the explanation 
I have given of the phonomona of the expanding uni¬ 
verse can be freed from some of the restrictions which 
were introduced. The essential point in the explana¬ 
tion, as I pointed out, is that wo have to do with an 
unenclosed system ; if the system contains some high 
velocity particles, it will necessarily expand. Mr. 
Kosambi points out that the expansion and recession 
to infinity may also occur under more general condi¬ 
tions. JBut Mr. Kosambi is scarcely correct in saying 
that in my explanation “ the material particles that 
form the universe are taken initially to have been en¬ 
closed in some finite space I used the finite occu¬ 
pied sphere surrounded by infinite empty space as the 
most striking illustration of the principle (it was the 
wav the explanation originally occurred to mo), but 
asI explicitly pointed out, any ‘initial ’ density distri¬ 
bution with a concentration towards one region will 
give rise to the expansion phenomenon ; ana for the 
particular relativistic world-structure which I out¬ 
lined the initial density-distribution extends through¬ 
out infinite Euclidean space. 

The statistical mechanics of an unenclosed system 
(“ a gas-container with the lid off ”) requires detailed 
consideration, for it is significantly different from the 
statistical mechanics of an enclosed system. In par¬ 
ticular, the entropy principle no longer holds in its 
usual form. Maxwell speculated on the consequences 
of the existence of a velocity sorter, a 4 sorting demon \ 
An unenclosed universe is itself its own sorting demon, 
and the pessimistic conclusions of Jeans and others as 
to an inevitable heat-death for the universe must be 
viewed with doubt. 

If point-events are ultimately found to be confined 
to a finite 3-spread, mathematicians will be entitled 
to describe t.ho relationships of these point-events by 
means of a Biemannian metric ; but observation has 
already compelled the introduction of an expanding 
3-spread if this line of thought is to be retained, with 
its manifest difficulties, including the re-introduction 
of an absolute time. In the meantime I prefer to de¬ 
scribe these relationships by means of the infinite 
Euclidean space of any one observer, together with 
his own particular time. To speak of 4 space * itself as 
curved or finite is of course meaningless, for 4 space ’ 
u no objective entity ; space and time are merely the 
observer’s dissection of that reality which is the change 
in the observed mutual relationships of observed 
material particles—what Bergson called “ le devenir ”, 
or the process of becoming. To describe this reality 
we may adopt any conceptual space we ohoose, pro¬ 
vided it has the correct number of dimensions. 1 The 
apace of my first paragraph above is the conceptual 
Euclidean space of any one observer. 

The most general scheme of matter and motion for 
the ground-plan of the universe, that is, the most 
general description of the above reality, consistent 
with the observed facts on which the special theory of 
relativity was based, appears to be given by the distri¬ 
bution-law (for any one observer) 

Z % \dxdydzdudvdw 
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where X is the iAvarifent 

**+»*+*» 
t* --S- 9 

c* 

and Y and Z are respectively the covariants 

1 -?-’ 

ux +vy +wz 
t —*—, 

x t y,z t t being reckoned from the natural space-time 
origin of the observer. The distribution L gave in 
my synopsis (Nature, July 2, 1932) was the particular 
case of rectilinear motions, for which 

„ constant 

Fm [{Z*lXTj^ TF»‘ 

In general to any function F corresponds a definite 
acceleration of each material partiole and curvature 
of world lines. The condition that the accelerations 
near ourselves, for small velocities, coincide with those 
predicted by the Newtonian law leads to the relation 



where Q is the gravitational constant, D is a constant 
less than unity, p is the present mean density of the 
smoothed-out universe near the observer, and t is 
the observer's reckoning of the time that has elapsed 
from the space-time origin ; t is to be calculated from 
V ~r/t where V is the mean observed recession-velocity 
at observed distance r. This evaluates p as not greater 
than 10"* 7 gram, cm/ 1 . 

The possibility of the construction of a universe 
which appears to every observer to be completely * 
centred round himself, wherever he be, -and which at 
the same time thins away at great distances from him¬ 
self, removes those difficulties which originally led 
Einstein to adopt a curved finite oontimium for the 
description of the universe.* And the fact that we 
now observe recession-velocities comparable with that 
of fight destroys any justification for the existence of 
a 4 cosmic time for there is no longer a co-ordinate 
system in which the observed velocities of celestial 
objects are all small compared with that of light. 8 In 
my opinion, these considerations remove many of the 
traditional philosophical difficulties concerning time 
and space as a means of description of matter and 
motion. E. A. Miune. 

Wad ham College, Oxford, 

Aug. 19. 


1 Of. Larmor, " Question* in Physioal Interde termination ”, CM. du 
Cowrrt* Intemat. du MatMmaiycient. 1020, p. 18. 

• Bw Einstein. 5itz. Preuu. Akad. Win. £1017), 150, and ” Relativity ”, 
English Trans. 4th edition, 1021, Part lit. 

* Of. Einstein, k>c. ©It., Chap. 82, p. 118. 


Inheritance of Acquired Characters 

In 1815, Lamarck propounded the hypothesis that 
all which has been acquired, laid down or changed in 
the organisation of individuals in the course of their 
life is conserved by generation and transmitted to the 
new individuals which proceed from those whioh have 
undergone those changes. 

This doctrine is at present somewhat discredited and 
Prof. T. H. Morgan reoently asserted that the stories 
in the folk-lore of primitive peoples which take for 
granted that acquired characters are inherited appeal 
to our sense of humour, and would long ago have been 
forgotten or disregarded by men of science were it not 
that in every generation new illustrations are continu¬ 
ally brought forward. 

In adducing such illustrations, the difficulty is to 
prove that the characters in question are outside the ■ 
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scope of natural selection, that they are non-utilitarian 
and not correlated with any useful characters. This 
difficulty would appear to be obviated in the illustra¬ 
tion whioh is now given. 

It is noteworthy that many eminent men were be- 

f otten by fathers of ripe age : the father of Francis 
lacon was fifty-two years of age, of John Hersohel 
fifty-four, of Robert Boyle sixty-one, of William Pitt 
fifty-one, of Samuel Johnson fifty-three, of John 
Hunter sixty-five and of Charles Parsons fifty-four. 
This suggests that capability may be in some degree 
an acquired character, and that the older the father 
the greater the chance of it being acquired. 

An attempt lias been made to determine whether 
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this can be substantiated. In the “ Encyclopedia 
Britannica ” (Fourteenth Edition) one thousand per¬ 
sons are noticed (exclusive of those mentioned on 
account of inherited titles) for whom the date of the 
father's birth is given. These are considered to be of 
outstanding capability and the paternal age has been 
compared with that for a more normal population. 

The comparison has been made by plotting upon 
permille paper 1 the frequency distribution of the 
paternal age both for the eminent thousand and also 
for one hundred thousand children under one year 
recorded in the census of Scotland for 1921 (see Fig. 1). 

This simple investigation appears to show that 
capability is an inheritable character acquired by those 
of mature years. The difference between the two 
curves in the figure is so striking—the proportion with 
paternal age more than forty-five years is twice, more 
than sixty years ten times, and more than seventy 
years fifty tunes the normal—that it is thought well 
to publish the facts without proceeding to examine 
other statistics. 
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In compiling the data, it was observed that the 
grandfathers of many eminent men were of ripe age ; 
Buskin's father, who was only thirty-five years of age, 
was bom when his father was fifty-three years of age. 

A. F. Dufton. 

Green bank, Gars ton, 

Hertfordshire, Sept. 1, 

1 Phil. Ma 0 ' t 10, 660 ; 1930 ; and 11, 454 ; 1031. 


Observations on Filmed and Filtered Vowels 

Referring to Mr. W. E. Benton’s letter on vowel 
sounds, 1 there is a further point to which attention 
may be directed, namely, the effect of the changes of 
attitude or i expression ’ of the larynx and adjoining 
parts which accompany vowel formation. 

At the International Phonetic Congress at Amster¬ 
dam, last July, Dr. Oscar Russell demonstrated the 
action of his own larynx while articulating various 
vowel sounds. It was evident that the laryngeal 
region is very active, and shows a different attitude 
at each change of vowel. 

On the other hand, as Mr. Benton points out, the 
behaviour of my models showed that recognisable 
vowel sounds are produced by passing the vibrations 
of a reed through a pair of suitably tuned resonators 
in series. It also showed that a complete range of 
voiced vowel sounds could be produced, over a con¬ 
siderable musical range in each case, by simply alter¬ 
ing the effective length of the vibrating reed. 

The elaborate adjustments of the laryngeal region 
are evidently not essential to vowel production ; they 
probably assist by providing in each case a funda¬ 
mental vibration having overtones in the regions of 
frequency characteristic of the vowel in question. 

Dr. Russell also articulated—in a whisper—some 
of the so-called voiced and unvoiced consonants 
(B, P ; V, F), and it was apparent that, in this cose 
also, the laryngeal region takes an active part- in 
differentiating the * voiced ’ from the ‘ unvoiced * 
sound, when both are whispered. This, incidentally, 
confirms the conclusion which I had drawn 1 from the 
behaviour of'models. 

The exact nature of the human adjustments requires 
investigation. 

At my request, Dr. Russell also varied his facial ex¬ 
pression while I watched his larynx. It was seen that 
at each change of facial expression- - from a smile to 
a scowl, for example—there was also a change of ex¬ 
pression in the laryngeal region. 

> This coredation^ which also needs detailed investi¬ 
gation—offers a simple explanation of the emotional 
language of phonation, and completes the gestural 
picture of human speech. 

The mouth gestures of articulation correlate with 
pantomimic hand or bodily gesture, and the changing 
attitudes of the laryngeal region correlate with changes 
of facial expression. R. A. S. Paget. 

1 Devonshire Terrace, 

London, W.2, Sept. 13. 

1 Nature, Sept. 24, p, 476. 

1 Proe. Roy, Soe., A, 114, 98; 1027, 


Electron Oscillations 

Last year I made a series of observations on short¬ 
wave oscillations in three-electrode valves with posi¬ 
tive grid. Details of the experiments will be published 
elsewhere, but a brief account here, in relation to a 
theory on the mechanism of these oscillations, as 
electron oscillations, whioh I have worked out 
recently, may prove interesting. 1 

The experimental arrangement Vas similar to that 
used by most workers,® differing only in a few details. 
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A system of parallel wires was attached to the grid 
and plate terminals of the valve. For every position 
of a movable condenser joining the wires there was 
a definite pair of values for the grid potential V 0 and 
the ©mission current i, whioh sot up oscillations of 
maximum strength. From V 9 and i tt and from the 
construction data of the valve, it is possible to cal¬ 
culate the total number N of the electrons between 
grid and plate. 3 In Fig. 1 the observed wave-lengths 
X are plotted against the values I /\/jV for the follow¬ 
ing valves : Philips I) II, Z I, TA 0810, Radiotechnique 
R 5, Zenith W 20 A. 



The experimental data seem to follow closely 
enough the theoretical relation Xy/N = const = K. The 
values of the constants K for different valves (repre¬ 
senting the tangent of the straight lines in the figure) 
are in reasonably good agreement with the theoretical 
value (calculated for parallel plane electrodes, omitting 
apace charge effort*) K = 3-35 x 10{/v, v being the 
volume comprised between grid and plate of the 
valves ; this is shown in the following table ; 


. 

V . 

K. 

K!y/V. 

Phil. D II . . 

0*35 

1-42 x 10* 

2-40 x 10* 

Red. R 5 . 

0*47 

1-70 x 10* 

2-57 x 10* 

Phil. Z I 

100 

2 80 x 10* 

2*59 x 10* 

Phil. TA 0810 . 

M0 

306 x 10* 

2*84 x 10* i 

Zen. W 20 A . 

| 1-60 

3-60 x 10* 

2-94 x 10* ) 


Antonio Rostagnx. 

Physical Institute, 

University of Turin, 

July 31. 


& 


1 AM Jh Ago. Torino, 66, No. 1, p. 123; No. 8, p. 217; No. S t 
*88 ; 198J. K. Yf. B. GUI <P*« Uv„ IS. 784 i 1932J Menu not Si 
iV« noticed that In these papers I ehowed in particular how the con¬ 
dition for the maintenance of the oeolllationi / oidt < 0, fe latlfllled 
(No. 1, p. 128; No. 8, p. 923), 

\ See. for example, fe. W. B. GW, Phil. 44, lfll; 1022. 

• AUt R. Aec. Tonne, 66 , No. 1, p. 123; No, 8, p. 383 ; 1331. 
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Science Teaching in Schools 

In several reoent issues of Nature it is suggested 
that the science teaching in schools is lifeless and 
dominated by the curse of useless external examina¬ 
tions. I learn that as a result there is little scientific 
interest or knowledge among the masses, and finally 
I am cast down by a fearsome picture of the horrors 
of the machine which science has created. 

Turning for consolation to educational periodicals 
and my colleagues, I find the same story ana an atmo¬ 
sphere of desolation such as one associates with a 
Russian novel. 

Unfortunately, this is all true. I cannot say that 
the position has been exaggerated or put without 
moderation. Surely the state into which we have 
drifted has been outlined clearly enough to demand 
that, it is now time to do something. Surely science 
teachers can get together and devise some way out 
of our trouble, despite the handicap which our 
specialised university training has given ua. Govern¬ 
ment regulations make it a condition of State aid that 
a school shall provide facilities for the teaching of 
science. State - recognised examinations, towards 
which that teaching is supposed to lead and by which 
it is valued, permit of a pass on * Heat, Light, and 
Sound \ 

It is useless to blame the examiner or the teaoher. 
It is the system which accepts such outward and 
visible signs in place of inward graoe which must be 
fought. Would it not be possible for those of us who 
have not died mentally under the strain, to band to¬ 
gether with the sole aim of improving the outlook ? 
We can leave the economics of the profession to the 
professional associations. We can sink differences of 
opinion and teaching rank, and whether elementary 
school or university teachers, pledge ourselves to claim, 
in season and out, our right to teach science and not 
just * Heat, Light, and Sound \ 

The pages of Nature have been used with modera¬ 
tion and wisdom in outlining this problem. May we 
look to Nature to give a lead to such a crusade ? 
It is not the task of many individuals, but of a united 
body, the members of which are fired with that spirit 
of untiring pursuit whioh has marked so much of the 
history of science. 

W. F. F. Sheabcroft. 

The King's School, 

Peterborough. 


The Sense of Smell of Cats 

I had a favourite cat which was having fits and 
becoming dangerous, so, to destroy it as painlessly as 
possible, I inserted several grains of morphia in the 
centre of a piece of foie gras which was cut in two, 
great care being taken that no morphia was spilt on 
the outside. The oat on being shown the foie gras 
expressed in every way its eagerness for it, but when 
it got within three feet of the foie gras, turned round 
and looked at me with intense astonishment, and then 
after another sniff walked away, though previously it 
had always worried for a small piece. The special 
point is that the cat could detect something dangerous 
through the strong smell of the foie gras, though 
morphia, even in considerable quantities, has to most 
persons only a faint odour. 

F. W. Edridge-Green. 

99 Walm Lane, Willesden Green, 

London, N.WJ8, 

Sept. 13; 
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Research Items 


Anthropometry of the Maya Indiana.—In accordance 
with the policy of the Carnegie Institution (Washing¬ 
ton) for making Chichen Itzi, Yucatan, a focal point 
fdr correlated research in the archaeology, anthro- 
ology, linguistics, and biology of Yuoatan, Dr. Morris 
teggerda, of the Department of Genetics of the 
Carnegie Institution, has undertaken a study of the 
physical and physiological characters of the Maya of 
the villages in the neighbourhood of Chichen Itz4 
(Publication No. 434, Carnegie Institution). 77 males 
end 56 females were examined, also 135 children ; but 
the report on the children will appear later. The 
average age of the male subjects was 30*6 years, of 
the females 28'8. They claimed to be pure Maya, 
and although probably no genetically pure Maya 
exists in Yucatan, they may be regarded as relatively 
ure, with not more than one-eighth to three-sixteenths 
panish blood. The average eye colour is dark brown, 
and of the hair, black. The stature is 155*2 cm. for 
males and 142*8 ora. for females, a range of 10-15 cm. 
less than United States Indians. Their arms are long 
in relation to the stature, the lower arm in particular 
being longer in relation to the whole arm than in the 
white. They have broad shoulders, being os broad 
as Plains Indians, who are considerably taller. The 
Maya is very broad-headed, the cephalic index being 
85, the females being 1*2 per cent more than the males. 
The face is broad, the nasal index still leptorrhine, 
the ears long and narrow. The relative chest girth in 
the Maya is astonishingly great, being 66 per cent 
of stature in males ana 58 per cent in females, as 
against 53 and 55 per cent for whites and 51 per 
cent for negroes of both sexes. The teeth are 
very good, 42 per cent of 88 adults having perfect 
teeth. The pulse rate of the Indian is low and the 
metabolism high, when compared with whites and 
negroes. 

English Loan-words in Hindi.—According to a study 
of English loan-words in Hindi by Dhirehdra Varma 
in Allahabad. Ui iversity Studies , vol. 8, pt. 1, on 
“ English-educated middle-class gentleman ” oan 
scarcely speak a sentence in Hindi without using some 
English words ; and thus a Hindi jargon has grown 
up which is used invariably by the “ English-edu¬ 
cated ” when speaking among themselves. Among 
uneducated Indians, English loan-words are in use 
with a vernacular pronunciation, which conforms to 
certain phonetic rules or principles. From the point 
of view of meaning, these words may be classified 
under certain main neads : (1) words used to convey 
ideas connected with foreign institutions, such as 
courts and offices, military and police, educational 
system, transport and communications, for example, 
kftlij (college), injlniar (engineer), obarsiar (overseer); 
(2) articles introduced by foreign influence—dress, 
food and drink, machinery, objects of recreation, for 
example, bums (brush), baeslin (vaseline), timStar 
(tomato), panoar (puncture). In phonetics, an un¬ 
familiar English sound is replaced by the nearest 
Hindi sound, while in some cases awkward sounds are 
dropped or new sounds are introduced to facilitate 
pronunciation, for example, engine becomes anjan, 
officer, Aphsar $ diphthongs are converted into simple 
vowels, for example, paetmaen, pointsman ; a vowel 
appears to avoid conjunct consonants, phfiram, farm, 
kilark, clerk ; or by prothesis, iatSsan, station, iskQl, 
skull, astabal, stable. In consonantal changes, 
cerebral or dental sounds are substituted for English 
alveolar*, for example, darjan, dozen, Sitambar, 
September; cand j are substituted for t, /, and dz, for 
eacomple, cJUc, chalk ; / and th are changed to the 
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nearest stops, that is, ph and th 9 for example, phutbal. 
By metathesis, general becomes jamaef, and signal 
singal; l is substituted for n, for example, ]amber for 
number, and lemonade becomes lamlSt or laemuna^, 
and so forth. The loan-words are mostly nouns. 
Neuters are assigned to masculine or feminine in¬ 
differently ; while for purposes of declension English 
loan-words are treated like Hindi nouns. A full list 
of loan-words is appended. 

Carbohydrates in Relation to Disease.—The abun¬ 
dance of cheap sugar is not only an embarrassment to 
the sugar industry, but, according to Dr. J. H. F. 
Patou, also brings risks in connexion with disease 
(Edin , Med . ./., 39, No. 9, p. 556). Dr. Paton estim¬ 
ates that the average consumption of sugar is now 
in the neighbourhood of 100 lb. a head per annum. 
Sugar, as we use it, is not ft natural food, and is devoid 
of all accessory food substances. Excessive consump¬ 
tion of sugar tends to upset digestion, is a factor m 
the production of rickets and dental decay, and leads 
to retention of water in the body, with an increased 
tendency to catarrhal affections. It is probably re¬ 
sponsible for the increasing frequency of acidosis in 
the modem child, and it throws additional work on 
the pancreas, which may result in degeneration of this 
organ and diabetes. Experimentally, an abundant 
supply of glucose promotes the development of cancer 
in mice, and carbohydrate excess may therefore be 
one of the factors causing the increased prevalence of 
cancer. 

African Birds and Temperature.—Dr. F. M. Chapman 
has shown that the distribution of bird-life in South 
America can be associated with climatic zones related to 
temperature, and applying asimilar analysis to the birds 
of Africa, W. Wedgwood Bowen has found a zoning 
comparable to that in South America ( Proc. Acad, 
Nat. Sci. Philadelphia , 84, 259 ; 1932). Knowledge of 
the distribution of many species is too inadequate to 
ermit a thorough analysis of the zonal relationships ; 
ut, ignoring the alpine and temperate zones, a rough 
analysis shows that 599 species arc limited to the 
tropical zone and 550 to the subtropical zone, while 
only 100 occur indifferently in both zones, although 
254 more which are common to both zones show hud- 
specific differences which appear to be related to tem¬ 
perature. That is to say, of 1500 species only 100 
appear to exhibit no change attributable to tempera¬ 
ture. Although the distribution of the vegetation 
belts in Africa is mainly determined by rainfall, yet 
the study of Shantz’s vegetation map shows that, with 
one notable exception, each of the various vegetation 
types may be classified roughly according to lue zones 
(apparently not a chance distribution), and even the 
exception, the “ acacia—tall grass savanna ”, which 
ranges widely through tropical and subtropical zones, 
may, the author thinks, be divisible, from the point 
of view of bird distribution, into tropical and sub¬ 
tropical portions. 

Butterflies of the District of Columbia.—Bulletin 157 
(1931) of the United States National Museum is 
devoted to an extensive memoir (366 pp.) entitled 
“ The Butterflies of the District of Columbia and 
Vicinity”, Its author, Mr. Austin H. Clark, who is 
curator in the Museum, has in this work provided an 
admirable non-teohnical guide to the rich butterfly 
fauna of the area under consideration. Each species 
is discussed at variable length, according to any 
special features of interest associated with it. Also, 
each species has one or more illustrations devoted to 
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it, and thee© figures are comprised in some sixty-four 
half-tone plates bound at the end of the letterpress. 
In the long introductory chapter the author contri¬ 
butes a number of interesting remarks and observa¬ 
tions on butterfly behaviour. Of especial note is the 
section dealing with pressure of population, since, in 
many of the species, ho finds that if the males increase 
beyond a certain proportion they seem incapable of 
living amicably together in the presence of the females, 
A familiar sight is a shrinking puddle tenanted by 
gay companies of newly emerged male butterflies. 
These, according to the author, are examples that 
have been driven from over-populated areas by being 
incessantly tormented by other males. Requiring 
water, these fugitives naturally resort to the moisture 
found in puddles, where, in the absence of the females, 
they exist peaceably. Many of the common roadside 
butterflies are also stated to be exiles and consist of 
newly emerged males. They appoar to be unable to 
cope with the older males in their natural habitats 
and are driven to areas beyond where the females 
live. As they mature, and the older males die off, 
they are at)]© to fly back to the fields and, in their 
turn, ctt’ive out any younger and less lusty rivals. 
Sections devoted to butterflies and storms, the ex¬ 
termination of one species by another, migration, and 
other features of the biology of these insects are also 
included in this paper. 

Storage of Fruit by Freezing.—Dr. J. Barker and 
Mr. T. Morris huve just published a very interesting 
leaflet on the comparative values of different methods 
of storing fruit by freezing (Dept. Sei. and Ind. Res. 
Food Investigation leaflet No. 2, 0 pp., 1932). The 
principles and practice of preservation by cold storage 
are discussed. Freezing alone often results in an 
inferior product due to the activities of enzymes when 
thawing takes place. Refrigeration with sugar or 
syrup prevents the browning of such fruits as plums 
and cherries during storage, and the destruction of 
the enzymes of peas or beans by heating slightly before 
cold storage gives successful results. Quick freezing 
and freezing in a vacuum or under an inert gas have 
also been investigated. The special considerations 
relating to the cold storage of English plums are set 
forth by Dr. Frunklyn Kidd and Dr. C. West in Leaflet 
No. 1 of the same series (tt pp., 1932). The effects of 
storage tomfwrature. handling, fungal rotting, pack¬ 
ing, type of store, and climatic conditions l>efore har¬ 
vesting are all discussed. The report, though short, 
gives the results of ton years’ intensive work upon 
the, problem.. 

Bacteriophage of Pseudomonas radicicola ,—An in¬ 
teresting paper entitled “Studies on Bacteriophages 
of the Root Nodule Organisms *\ by Dr. 8. V. Desai, 
dealing with the effect of certain bacteriophages on 
the activity of the root nodule organisms of legumin¬ 
ous plants, has recently appeared ( Indian J. 'Apr. Set 
voh 2, pt. 2., 1032). Several strains of bacteriophage 
were isolated, and it was found that media which were 
suitable for initial separation were not good for 
the increase of virulence of the bacteriophage. The 
different strains were not specific for the various 
strains of the bacteria) host, and it is suggested that 
there is only one bacteriophage for Psetulotnonas 
radicicola , no matter what its host plant may be. 
The lytic principle w'as inactivated by heating to 
1 5° C. for five minutes. The results suggest further 
experiments to determine what part the bacteriophage 
plays under field or garden conditions. It has been 
round difficult to separate the organism and its 
bacteriophage, and it seems possible that the presence 
or absence of the latter may bear an intimate relation 
with the observed behaviour of the former. 
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Correlation of Coal Seams by Plant Spore*.—The 
correlation of coal seams has usually depended on con¬ 
sideration of the associated shales and, in particular, 
the fossil-boaring bands. One of the most character¬ 
istic features of coals are those plant remains which 
have escaped destruction in the process of coal forma¬ 
tion. Of late years, the means for identifying and 
even isolating the spore exines which are resistant to 
decay have been perfected and thus provide a method 
of correlation which may offer advantages over the 
study of fossils in adjacent strata. This method has 
been applied to the Parkgate seam in the Yorkshire 
area, and the Fuel Research Division of the Depart¬ 
ment of Scientific and Industrial Research has now, 
in Paper 23 of the Physical and Chemical Survey of 
National Coal Resources entitled “ The Significance 
of Spores in the Correlation of Coal Seams ” (H.M. 
Stationery Office, 2s . net), reported the extension of 
the study to the Barnsley and Silkstone seams in the 
same area. In all, 30 types of spore have been dis¬ 
tinguished, and although most of them are too few 
in number or too irregular in distribution to use in 
identification, there is evidence that certain types are 
characteristic of certain seams, and the force of these 
conclusions may grow with increase in the number of 
observations. 

Swedish Rainfall.—-The report of the Swedish rain¬ 
fall stations for 1931 has been published by the Statens 
Meteorologisk Hydrografiska Anstalt in the Arsbok, 
No. 13, pt. 2. The data come from 698 stations spread 
throughout the State. Their distribution is shown on 
a large-scale map. For every month in the year there 
is a detailed record of every station and a map of the 
rainfall. The year proved to be exceptionally wot, 
with a rainfall that averaged 142 per cent of the 
normal over the whole country. Only two provinces 
had ft year’s total below the average, and many had 
more than twice the normal rainfall. On the whole, 
the northern parts were the driest and the areas of the 
central depression the wettest. 

Existence of a Heavy Lead Isotope.—K. Murakawa 
has published recently a note on the hyperfine structure 
in the spectrum of lead (Scientific Paper No. 371, Tokyo) 
winch illustrates both the value and difficulty of such 
work. In it he confirms the existence of the light lead 
isotope Pb* 04 found by Schuler and Jones in a similar 
manner, but also claims, in opposition to Kopfermann, 
that there is a satellite to X4057 which must be 
attributed to a heavy isotope Pb* 10 . He finds similar 
satehitee t-o XS683 and M387. A Lummer-Gehrcke 
inberfearometer pattern for 4387 is reproduced showing 
the supposed Pb* 1 ® component, although without the 
corresponding microphotometer record. The abun¬ 
dance ratio for Pb* 04 and Pb* 07 is given as 1 : 26, and 
the ratio for Pb* 04 and Pb* 10 as 8:1. 

Thermionic Emission.—The subject of thermionic* 
has developed in a few years from the method of 
studying the electrical properties of matter to being 
the basis of one of the world’s widest commercial 
applications of physical science. Richardson was the 
first to state, thirty years ago, that elections, normally 
retained in a substance by a potential discontinuity 
at its surface, are able, wnen the body is heated, to 
escape through the surface and so constitute an 
electric current. The literature of the subject is now 
widespread and much of it is very abstruse. It was 
decided by the Radio Research Board that a critical 
survey of the literature would be of real value to 
engineers and other scientific workers. The work was 
entrusted to Dr. W. 8. Stiles, of the National Physical 
Laboratory, and is now published (Radio Research Re¬ 
port No, II, London : H.M.S.O., 2s, 8ei,), The author 
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gives a clear and comprehensive survey of all the main 
results obtained in researches in the various branches 
of the subject, together with a lengthy and carefully 
compiled bibliography, which includes references to 
all tne important papers published up to December 
1930. This book will prove of great value to every¬ 
one interested in therm ionics. The author sometimes 
gives useful hints showing how formula; given by 
different authors can be reconciled. His abstracts 
also will enable the investigator to see what original 
papers he should consult. 

Highly Cracked Gasoline.—In the April number of 
Industrial and Engineering Chemistry , Messrs. C. R. 
Payne and Alexander Lowy give an interesting account 
of their work on the study of composition of cracked 
petrol before and after heat-treatment. Their method» 
briefly, waa to subject this petrol to a temperature of 
about 300° C., which is actually below the temperature 
employed in the cracking process, and they reached 
some interesting conclusions. It was found that the 
percentage of unsaturated hydrocarbons was decreased 
by the heat and pressure treatment in Ml the fractions 


isolated. The percentage of naphthenes in the whole 
distillate up to 201-5° C. was increased by the treat¬ 
ment. Additional changes are considered to be attri¬ 
butable to polymerisation, such as increase of material 
boiling above 201-5° C. by about 4' per cent; dis¬ 
appearance of probable presence of cyclo-alkenes ; and 
formation of hydrocarbons containing hydrogen atoms 
easily replaceable by halogen. Regarding the com¬ 
position of the cracked petrol, benzene and- toluene 
were identified in selected fractions ; in one fraction, 
boiling from 20-4° to 35° C., the presence of methyl- 
cyclobutane was inferred. A further interesting point 
is that, in general, the proportion of unsaturated 
hydrocarbons tends to decrease as the boiling point 
increases; while in a similar way, the proportion of 
paraffinic hydrocarbons decreases, and the percentage 
of naphthenes and aromatics increases, as the boiling 
point is raised. Although the paper is a comparatively 
short one, it contains some valuable data on the 
physical and chemical properties of the various frac¬ 
tions, not easily accessible elsewhere; in particular, 
the refractive indices on ordinary and treated fractions 
provide some interesting contrasts. 


Astronomical Topics 


The Total Solar Eclipse of Aug. 31 . Further 
bulletins from Science Service, Washington, indicate 
that several observing parties obtained a fair measure 
of success. The U.S. Naval Observatory party at 
Limerick, Maine, was able to carry out its full pro¬ 
gramme, though thin cirrus cloud was passing. The 
General Electric Company sent up an aeroplane at 
Concord, N.H., which reached perfectly clear sky : 
the moon’s shadow was seen for three minutes before 
and after totality. The Harvard party at Portland, 
Maine, had a completely clear sky. 'the Greenwich 
party at Parent obtained a satisfactory photograph 
of the flash spectrum extending from H a to the H and 
K calcium lines ; but the attempt to obtain the infra¬ 
red portion failed. 

At least three different parties of observers, seeing 
that conditions at their stations were almost hopeless, 
made dashes by motor cars to regions where the clouds 
were less dense, and were successful in obtaining views 
of the eclipse, though of course there was not time to 
transport large instruments. Excellent roads con¬ 
tributed to the success of this novel resource. 

Astronomical Notes for October.—Venus is well 
placed for observation as a morning star in Leo ; it 
nas passed its greatest brilliance, but. is still of mag¬ 
nitude -3-7. The illuminated fraction of the disc 
increases from 0-62 to 0-73, the diameter diminishes 
from 19" to 15". There is a conjunction of Venus and 
Jupiter (distance apart 7') on the morning of Oct. 20 ; 
they will be high enough for convenient observation 
soon after 4 a.m. ; it will give an opportunity to 
compare their surface brightness, ana hence their 
albedoes. • U 

. Mars is a morning star, moving from Cancer iw 
Leo ; its diameter increases from 5* to .0".; it will bm 
nearly 14" at the nearest approach to the earth on 
March 3. Mars will remain fairly near Jupiter 
throughout this apparition ; their least distance apart 
will be 16' on June 4. Mars will make a near approach 
to the moon’s south limb at 0.40 A.M. on Oct. 24 next. 
There will be an oocultation in Scotland. 

Saturn is still observable in the early part of the 
night; it is stationary in the eastern part of 
Sagittarius. The ring has begun to. close; its major 
axis is 38", its minor 14"; it will be edgewise about 
ihe end of 1930, 
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Uranus is well placed for observation, being in 
opposition on Oct-. 14 ; it is in tho eastern part of 
Pisces ; its diameter is 3-0" ; a map of the faint 
stars near it is given in the B.A.A. Handbook for 
1932. Its magnitude is 5-9, so that it is visible to a 
good eye. 

There are two occupations of fifth magnitude stars 
visible in London ; one disappears on Oct. 11 at 0 h 
584 m r.M., 40° from the north point; the other 
reappears on Oct. 20 at 2 h 30J m a.m., 230° from the 
north point. 

Comet Peltier-Whipple was visible to tho naked 
eye at- the end of August ; it is now fainter, but still 
observable with moderate telescopes ; the following 
ephemeris (for 0 hours on the days named) is a con¬ 
tinuation of one by Messrs. Anderson and Cherring- 
t-on (Harvard Card 239). 


Sept. 

30 

13h 

H.A. 

47® 21» 

N. Heel. 

56° 40' 

Oct, 

4 

13 

52 

52 

54 

37 


8 

13 

57 

30 

52 

40 


12 

14 

1 

39 

51 

15 


16 

14 

5 

18 

40 

52 


20 

14 

8 

30 

48 

40 


24 

14 

11 

40 

47 
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Epheroerides for several periodic comets now under 
observation are given in the B.A.A. Handbook for 
1932. It is to be hoped that all who have the means 
will join in the search for Tempers comet of the 
November meteors ; if the estimated date of peri¬ 
helion is near the truth, it would be in Cancer or Leo 
during October. Search should also be made for 
Brooks’s comet; it is in Pisces, and should be nearly 
midway between the two ephemerides given in the 
Handbook, 

The most conveniently observable minima of Algol 
occur on Oct. 41 about 10 h 36® F.M., and on Oct. 14 
about 7 h 24® p.m. 

Summer Time ends at 2 h a.m. on Oct, 2 ; after 
that date the times given here are those shown by 
ordinary clocks. It is well to noter-tihat astronomical 
records should never be made in Hummer Time, but 
always in true Greenwich time. 
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Forestry in Mauritius 


/CONSIDERABLY more than twenty-five per cent 
^ of the island of Mauritius is oocupiod by forests 
and rocky mountains which lie outside the cultivated 
area. As is pointed out in the Annual Report of the 
Forest Department of Mauritius for 1930, the great 
density of population, the small area of the forests 
(Government forests, Crown and other forest lands, 
total 92,050 arpents or about 95,732 acres) and the 
demands made upon them, the many uses to which 
wood is put, and the local dependence on imported 
timber, all point to the vital importance of forestry 
in the island. Since the forests lie mainly on the top 
and slopes of the central plateau, from which all the 
important rivers run, it is obvious that their preserva¬ 
tion is equally vital to the maintenance of the premier 
industry of sugar cultivation, in order to prevent 
erosion and its destructive aftermath, and to secure 
the maintenance of water supplies, and so forth. 

During the year effect was given to a scheme of re¬ 
organisation of the Department, in order to introduce 
betto* methods of control and to permit of future 
development. It is unfortunate that this scheme, 
which reflects the highest credit upon its authors, 
should have so nearly coincided with present financial 
stringency. Nevertheless, when the chief commercial 
interest of the Colony is so intimately bound up with 
its forests, it may bo confidently expected that the 
recognition accorded to the importance of the Forest 
Department may not be withdrawn owing to what, it 
may be hoped, is ft temporary financial embarrassment. 

The climate of the central plateau of the island is 
cool, windy, and wet. The two southern masses of 
forest are by far the largest, and from them the Grand 
Bassin Division (30,000 arpente) and the Midlands 
Division (21,000 arpents) have been formed (1 arpent 
equals 1 044 English acres). The northern block of 
forest comprises the NouveUe D6eouverto Division, of 
about 5700 arpents. The Divisions are mainly State 
forest, with some privately owned mountain reserves 
along the boundaries. Grand Bassin Division con¬ 
tains 2800 arpents of mountain reserves, Midlands 
Division 500 arpents, and Nouvelle D6oouverte Divi¬ 
sion 1000 arpents. 

About one-half of the staff is engaged outside the 
forests in protecting the mountain, river, and road 
reserves, administering tho laws governing those 
reserves, working the small isolated State forests, and 
inspecting leased Crown lands, notably a strip of land 
round the coast, known as Pas G^ometriques. 

Forest management is under the control of a Forest 
Board, which held seven meetings during the year, the 
subjects under consideration consisting of the working 
of the land purchase scheme, the management of the 
mountain reserves, and the forme of lease for the Pas 
G4om6triques. 

A considerable amount of forest survey work was 
Undertaken, 600 miles of boundary lines ©leaned of 
weeds, and stock maps of the growing stock on 3470 
arpents of forest prepared. Roads and a tramway 
line were also under construction to facilitate the 
extraction of timber and fuel. 

Experiments in afforestation work and the rearing of 
exotics have been in hand for some years, and recently 
this work has made peat strides. Wide spacing was 
formerly made use of in plantations, but the policy is 
now to plant closer, and a considerable amount of work 
in filling up the old wide-spaced plantations has had 
to be undertaken in order to obtain satisfactory crops. 
Tending the new plantations is also given careful 
attention, and plantation control books have been 
introduced, the officer concerned filling up data of 
growth and so forth twice in the year—a most excel- 
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lent provision. On the subject of this work, the 
conservator, Mr. G. N. Sale, writes : u During the past 
fifty years numerous species [of exotics] have been 
tried, and many found to be suitable for plantations. 
This work was continued in 1930, and suooess was 
obtained in the nurseries with Pinus caribou, which 
germinated and grew even better than Pinus tazda. 
It is to be hoped that this valuable tree will prove as 
vigorous in the forest as in the seed-bed. Pinus 
palustris formed luxuriant foliage, but no leader. 
Pinus sylveetris , Sequoia aempervirens , and Ortnosia 
semicastrata failed in the Nursery/* 

Animals, especially deer, and weeds appear to be 
the chief dangers which the forests have at present to 
fear. It is said that “ the number of deer is kept as 
high as possible by the Lessees of the Shooting Rights 
over nearly the whole of the State forests It is not 
stated what rent is obtained from the lessees ; in the 
latter part of last century, when the King of Saxony 
desired to have an excessive number of deer maintained 
in the State forests, he paid a considerable rent for the 
feeding of the animals during the winter months, and 
for excessive damage done, in addition. 

Under the heading of utilisation, some interesting 
information is given on the subject of timber and fuel. 
Most of the timber obtained during the year came 
from Belle Rive, in Midlands Division. “ The timber 
was extracted partly in the form of logs, which were 
sent to the Match Factory. Pine scantlings were sold 
to the Harbour Engineer, who worked the timber, 
soaked it in fuel oil and used it in the Granary. This 
form of impregnation was adopted by the Forest De¬ 
partment, and the results will be watched with interest. 
If the Chinese Pine timber can easily be rendered 
immune from the attacks of White Ants, the planta¬ 
tions made from 1886 onwards should supply material 
of the greatest value to the Colony during the next 
twenty years. The Pine timber proved fairly satis¬ 
factory in seasoning, and did not split and twist to any 
great extent, but the timber of Eucalyptus robusta was 
very difficult to season/' The forest felled was ap¬ 
parently patchy ; eucalyptus had outgrown the pine, 
developing large spreading branohes. Tho timber not 
being straight-grown, it warped and split badly, especi¬ 
ally when sawn into boards and planks. Straight- 
grown eucalyptus, especially E . tereticomis and ^ E. 
hybrid would, it is believed, yield very good boards 
when carefully seasoned. It is stated that the demand 
for indigenous timber is steady, if not large ; 1 planta¬ 
tion timber ’ of exotic species is much less popular. 
44 It will not be possible to produce any considerable 
supply of indigenous timber, and it iB hoped that when 
the public becomes accustomed to well seasoned 
exotic timber, this prejudice will disappear/' 

Whilst it is obviously to the interest of the Colony 
to endeavour to raise in plantations such a proportion 
of exotio timber material as will reduce the imports, 
yet the neglect to maintain and obtain the regeneration 
of at least a portion of the indigenous forests would 
not, we believe, be in the true interests of the Colony 
or its future. An entire reliance on introduced 
species is dangerous, and is probably uneconomic in 
the long run. 

A Suggestion might be proffered on the subject of 
the tabular statements in the appendix series. These 


are not in some cases easy to follow, and in Appendix 9 
no totals are given. A statement of the imports of 
timber and other forest produce into the Colony would 
be useful. With this*minor criticism, it may be said 
that the Report under review bee many, points of tin* 
expected interest, and rejects credit upon ttie Governor, 
the Forest Board, and the Conservator. 
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Lighting and 

AMONG the papers presented in Section 6 of the 
International Electrical Congress, recently held 
in Paris, was one by Dr. Pirani, of the Osrani Uesell- 
achafi, who gave a very interesting account of recent 
developments in the production of light. After a 
general description of tne underlying principles of the 
modem discharge tube, he dealt in more detail with 
the two types showing the greatest efficiency, namely, 
the sodium tube and the mercury tube. In the case 
of the former it has been found experimentally that 
the addition of one of the rare gases at a pressure 
about a thousand times as great as that of the sodium 
vapour is of considerable advantage. Since the atoms 
of the rare gas require a very high voltage to exoite 
them, they act principally as elastic obstacles in the 
path of the electrons and so increase a hundred-fold 
the distance which an electron travels on its journey 
from the cathode to the anode. The chance of a 
collision between the electron and an atom of sodium 
is thus correspondingly increased. When the tube is 
operating under the most favourable conditions, 70-80 
per cent of the energy of the electrons is transformed 
into light. An over-all efficiency of about sixty lumens 
a watt can be obtained from a sodium tube. 

In the cose of the mercury tube, the intensities of 
the linos in the longer wave-length part of the spectrum 
are much increased, relatively to the others, by in¬ 
creasing the pressure in the tube to one atmosphere 
or more. This is illustrated by diagrams showing the 
relative intensities of the different lines for two tubes 
operating at pressures of 0-5 mm. and 3 atmospheres 
respectively. The result is naturally a veiy great 
increase in luminous efficiency and lamps can be 
operated to give 50 lumens a watt. The possibilities 
of light production by the excitation of gases in the 
molecular state, and of liquids or solids, are discussed 
by the author in a final section of his paper, but he 
concludes that the most hopeful line of work lies with 
gases in the atomic state or with vapours. 

A new type of mercury arc in quartz, stated to have 
an efficiency of some 10 candles a watt, was described 
in a paper by Prof. Cz. Reczynski of Poland. It 
depends on the reduction of the cathode potential 
drop from 100 volts to about 5 volts by (a) using for 
the cathode a ball of tungsten instead of mercury, 
and (b) placing a tungsten filament at a short distance 
away from the cathode. 

In an interesting communication from Japan, Dr. 
R. Kurosawa described a method of studying the 
characteristics of a diffusing material, as regards 
transmission and reflection. The brightness (not the 
oandle-power) of a sample of the material is measured 
at all angles of view, the light being incident normally. 


Light Sources 

The measurements are most conveniently carried out 
by means of a photoelectric cell (that employed by 
the author is a vacuum type csesium cell), an image 
of a given area of the surface of the material being 
formed on the sensitive surface of the cell The 
author recommends Halbertsma's definition of diffus¬ 
ing power (c), that is, 

c^£p(0)/np(o) 

where P(0) is the brightness at an angle 0 to the normal 
and n is the number of directions m which measure¬ 
ments are made. The author considers that three 
measurements, at the angles 22J°, 45°, and 07$°, are 
generally sufficient. Since P(o) cannot be obtained 
by direct measurement in the case of reflection, it 
must be deduced by extrapolation from observations 
made at the above three angles, using Lagrange's 

formula p(o) where E 1 ~ 1-5412, = 

-0-6082, I? 8 -0-1270. A nomogram is given in the 
paper for finding a from the observed values of j^/f^ 
and using the formula deduced by the above 

method, namely, 

a -(pj + p, + (3 # )/(4-62p i - 2-00p 4 + 0*38p a ). 

The subject of glare in lighting installations was 
considered in two papers presented in this section. 
M. J. Dourgnon, defining glare as the threshold sen¬ 
sitivity of tne retina at a given point A (for example, 
the fovea) with the eye exposed to any given field, 
proposed that the glare produced by a uniform field 
having a brightness equal to 1 candle per square cm. 
should be adopted as the ‘ unit of glare \ 

Ing. J. Ondracek, of Austria, dealt principally with 
the time required for the eye to adapt itself when 
the gaze was transferred from a surface of high 
brightness to one of low brightness, or vice versa. 
This time is a function of the average brightness of 
the two fields of view and may be expressed in terms 
of the ratio of these two brightnesses. In the prac¬ 
tical case, one brightness is that of the surface being 
worked upon, while the other is the average brightness 
of the surroundings, for example, ceiling, walls, and 
floor. 

The use of photoelectric cells for oolorimetry was 
described in a paper by Dr. N. R, Campbell, who out¬ 
lined the method of colour-matching electric lamps 
by the use of two oells liaving markedly different 
sensitivity curves, and the use ofthe Toussaint photo¬ 
electric colorimeter for giving a rough indication of 
the spectral distribution of the light reflected from a 
coloured surface. 


Evaporation, Condensation, and Adsorption 


T\R. I. LANGMUIR (J. Amer, Chem. Soc. f July) 
has extended his well-known adsorption formula 
by taking account of the forces between adjacent 
adsorbed particles (* adatoms *). In the simple theory, 
the rate of evaporation of adatoms from a surface is 
v 4 0, where 6 is the fraction of the surface covered and 
v t a constant. If atoms condense only on uncovered 
parts, the rate of condensation is 0*^(1 * 6), where 
ip is constant, measuring the efficiency of condensa¬ 
tion on a bare surface, and p the rate of collision of 
incident atoms per unit area of surface, given by the 
kinetic theory; 

= 2 m - U) 

where pressure in baryes, k*Boltemaon f s con¬ 


stant, m is the mass of an atom, and M the atomic 
weight of the gas. For steady states the rates of 
evaporation and condensation are equal, hence 

+ . ( 8 ) 
Where t » m average life of an adatom, c t being 
the number of adatoms per unit area of saturated 
surfaoe (0» 1). Equation (2) represents the observed 
adsorption on plane surfaces with reasonable accuracy 
in a surprisingly large number of oases. 

The vapour pressure of a liquid is given over a wide 
range of temperature by 

p^ATye-Hr-A^*. . . (S) 

Trouton’* rule requires that y^O and A is a universal 
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constant ; Hildebrand’s rule that y - 1 and A a 
universal constant. A comparison with experimental 
data for liquids shows that Hildebrand’s rule gives 
better results than Trouton’s, but a rule which gives 
still better agreement is obtained by putting y — 1*5, 
when log A va — 0*37. The vapour pressures of solids, 
the vapours of which have ngid molecules, are also 
given by this equation with y — 1*5 and log A = 0*9, 
but much larger value's of A are obtained if the 
molecules possess internal degrees of freedom. It is 
therefore assumed that such molecules in the vapour 
phase may possess high internal mobility, as though 
liquid, whilst at lower temperatures they may become 
rigid, as though solid. Such effects probably do not 
exist with molecules of vapours of liquids. This part, 
of the paper contains a detailed and valuable analysis 
of experimental data. 

The ratio of the latent heat of fusion to the molting 
point has high values for large molecules such as 
stearic acid, increasing roughly in proportion to the 
number of atoms in the molecule, and in such cases a 
large part of the heat of fusion represents an internal 
heat, of fusion of the molecules themselves, which in 
the solid are rigidly arranged within the lattice, so 
that the molecule itself is solid, but when the solid 
melts the molecule also melts. 

In considering the evaporation of adsorbed atoms 
from an adsorbed film containing a atoms per unit 
area, the value of r, the average life of the adatom, 
being the same for all, tilt' rate of evaporation (atoms 
cm.’* sec. -1 ) is 

O/T-OiO/T. 

From (3) in the form 

p^A^nerVT 

where b~.b 

X being the latent heat of evaporation per atom, and 
(1) iti which p - Vj ~ Oj/t, we find 

t er {%Timk)\{A 1 . 6 7 T )“ l a l e’ fc ' r , 

in which it is shown that A V6 y _8 * 10\ and hence 

v - A l . s {'lr.mkym'e.-* T , . . (4) 

an equation for the rate of evaporation of atoms or 
molecules from monatomic films on surfaces which is 
show;i to agreo reasonably well with experiment for 
thorium, oxygen, and ciesium films on tungsten. In 
(4) the forces of interaction between adatoms are 
taken into account by the value of 6, and since b is 
in general a function of 0. the value of v is not pro- 
portions I to 0 except at such low* values of 0 that 6 
is near the limiting value for 0 = (). 

Although the conditions in which adsorbed films 
more than one molecule thick can be formed are 
rather unusual, they are discussed. In general, ad¬ 
sorbed molecules on plane homogeneous solids are 
acted upon by strong forces originating from the 
underlying solid. The adsorbed molecules thus be¬ 
come polarised and repel one another as dipoles with 
farces proportional to ~dipole moment; 

r = distance), and attractive forces predominate only 
when two kinds of adsorbed molecules are present 
which become polarised in opposite senses, us caesium 
and oxygen on tungsten or salts on metals, such as 
mercurous sulphate on mercury. In some cases, how¬ 
ever, the forces exerted between solid and adatom 
are small, as when hydrogen molecules or helium 
atoms strike a chemically saturated surface such as 
tungsten covered with adsorbed oxygen. In such 
cases the average life of the adatom is so small that 
it does not even reach thermal equilibrium with the 
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solid, so that the accommodation coefficient is much 
less than unity (0-1 - 0*2). 

The equation of state of the two-dimensional gas 
composing the adsorbed film may be found by the 
virial method with a repulsive force specified in terms 
of dipoles : 

FA - RT 4- *S(r/). 

A two-dimensional van der Waals equation, in which 
the long-range forces are now repulsive, takes the form 

(F - ajA*)(A - A y ) = RT t 

in which A is the area containing 1 gm. atom and A Y 
in the ordinary derivation considering only first order 
effects is found to be only half the area actually 
covered by 1 gm. atom of adatoms. Experimental 
data for oil films at high surface concentrations show 
that A x corresponds with a close packed film in which 
the molecules cover the surfaoe completely, and a new 
theoretical derivation for the oase of a high concentra¬ 
tion of adatoms confirms this. 

The choice of a dipole repulsive force for the virial 
expression is justified by the experimental result that 
adsorption of alkali metal atoms occurs strongly only 
when the electron affinity of the adsorbent metal 
oxooods the ionising potential of the alkali metal. The 
positive charge on the adatoms causes a change in 
contact potential by as much as 3 volts and a corre¬ 
sponding increase in electron emission. It is then 
shown that it is possible to calculate the moments M 
as functions of 0. In the cose of ccesium on tungsten, 
these vary from 10 debyes for 0 = 0 to 6 debyes for 
0 = 0*9. The electron and positive ion emission rates 
are then calculated and found to be in agreement with 
experiment. In the first oase, the influence of electron 
spin is taken into account and Cushman’s equation, 
derived from the Sackur-Tetrode relation, is some¬ 
what modifiod, although probably within the limits 
of experimental error. 

The results on the evaporation of crosium films are 
very different from those predicted by the old for¬ 
mula (2), based on the assumption that there are no 
repulsions between adatoms, but the general results 
are in agreement with the new equations. 

The effect of inhomogeneity of the adsorbing sur¬ 
face, first predicted by Langmuir and since studied 
experimentally and theoretically by H. S. Taylor and 
others, is then considered. The importance of the so- 
called ‘ active areas 1 in determining the catalytic 
properties of surfaces, even plane surfaces, is well 
known. It is shown, however, that the calculations 
lead to the result that the tungsten surface is essen¬ 
tially homogeneous, although they indicate that op 
about 0*5 per cent of the surface theoiesium atoms are 
much more firmly bound than the jest. The active 
spots probably consist of isolated elementary surfaces 
each capable of holding one adatom. 


University and Educational Intelligence 

Cambridge.— The Busk studentship in aeronautics, 
founded in memory of Edward Teshmaker Busk, who 
lost his life in 1914 whilst flying an experimental aero¬ 
plane, has been awarded for the year 1032-33 to Mr. 
Herbert Brian Squire, of Balliol College, Oxford. 

LoKnoN.—The Coal and Com and Finance Com¬ 
mittee of the Common Council of the Corporation of 
the City of London has recommended the grant of 
£100,000 towards the new central buildings of the 
University which are to be erected in Bloomsbury 
(see Nature of July 9, p. 43). At Lord Macmillan's 
suggestion, the gift of the Corporation will be devoted 
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to the building of the Great Hall. The grant will be 
payable over a period of ten years, in annual sums of 
£10,000, commencing on March 25, 1933, and is con¬ 
ditional on the balance of the cost of the Hall being 
subscribed, and that the Hall shall be identified per* 
manently and prominently with the Corporation. In 
a letter to the University, the Lord Mayor expressed 
the hope that the subscriptions towards the balance 
will help still further to identify the University with 
the City. 

The University of London has recently issued a 
prospectus of twelve courses of university extension 
lectures to be held during the session 1932-33 tit 
various centres in London. The method adopted in 
such courses is to follow each lecture with a con¬ 
versational class. Written work will be set, the 
submission of which will be optional, but regular 
attendance, etc., will entitle students to enter for 
an examination at the end of the course, in connexion 
with which certificates will be awarded by the Uni¬ 
versity. The courses include the following : twenty- 
four lectures on “ The Psychology of Everyday Life , 
by Prof. Cyril Burt, at Gresham College ; ten lectures 
on " Religion and Science ”, by the Rev. S. C. Car¬ 
penter, at the Kings way Hall ; twenty-four lectures 
on “ Problems of Society and Government ”, by Mr. 
A. Barratt Brown, at the Mary Ward Settlement. The 
first lecture of each course is free. Further informa¬ 
tion with regard to those courses of lectures can be 
obtained from the University Extension Registrar, 
University of London, South Kensington, London, 
S.W.7. 

The ninety -til's t session of the School of Pharmacy 
of the Pharmaceutical Society of Great Britain wilt 
open on Oct. 5, when the inaugural sessional address 
will be delivered by Dr. C. W. Kimmins, formerly chief 
inspector in the Education Department of the London 
County Council. 

The Royal Institute of Public Health has recently 
issued prospectuses of three courses of lectures and 
lecture - discussions to be held during the coming 
winter. The Harbon lectures will be delivered on 
Oct. 10, 11, and 12, at 4 P.M., by Prof. Max Noisser, 
professor of bacteriology and hygiene at the Univer¬ 
sity of Frankfurt-on-Main, on ” Some New Investiga¬ 
tions regarding Old Bacteriological Problems A 
course of eight lectures, to be delivered by various 
lecturers, will be given on Wednesdays, commencing 
Oct. 19, on “ Preventive Medicine : The Maintenance 
of Health and the Avoidance of Disease ”. Six 
lecture-discussions have also been arranged to take 
place on Thursdays, commencing Oct. 27, on “ Mental 
Defectiveness as a Medico-Sociological Problem 
All the lectures are free. Further information can 
be obtained from the Secretary, Royal Institute of 
Public Health, 23 Queen Square, London, W.C.l. 

Ehkattjm. —In Natube of Aug. 27, p. 321, in the 
title of the thesis for the degree of D.Sc. (Engineering) 
conferred on Mr. C. E. Larard, the word * their ’ should 
read * other’. 


Calendar of Geographical Exploration 

Oct. a, 1788.—Western Pacific Islands 

Capt. John Hunter sailed to the Cape via the Cape 
Horn route. In 1789 he carried out surveys of parts 
of the coast of New South Wales and reached Norfolk 
Island, where his ship was wrecked. In March 1791 
he sailed for Batavia and discovered the Stewart Isles 
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and the Lord Howe Archipelago, the latter group 
being the Ontong Java named by Tasman. After 
passing the Admiralty group. Hunter discovered and 
named Phillip Island. 

Oct. 5, 1876.—Records of an Arctic Winter 

The crew of a vessel built and fitted out by a Russian, 
Sidoroff, who was interested in arctic navigation, 
began life in winter quarters at the Briochov Islands in 
the Yenisei delta, lat. 70° 48' N. Nummelin, who 
was in charge of the expedition, with four exiles, kept 
temperature records from day to day and Nordenskiftld 
records his results in his account 01 the voyage of the 
Vega. Nummelin’s four companions died of scurvy, 
but three others later joined him. A relief party came 
from the south on May 11 and tried to dig the vessel 
from the snow and ice, but it was again buried bv 
a snowstorm. In mid-Juno the ice began to melt 
and the waters rose so high that Nummelin, with 
five men and two dogs and a small stock of food 
and fuel, had to pass six days perched on the roof 
of a hut. Night and day the men jaded away the 
blocks of ice which threatened to crush the hut; 
011 June 25 the water subsided and they were able 
to climb down. 

Oct. 6 , 1777 .—The Orange River 

R. J. Gordon and W. Paterson left Gape Town on 
a journey in which Gordon reached the Vaal. The 
two men afterwards made several journeys in dif¬ 
ferent directions, which resulted in the survey of 
the lower course of the Orange River and in great 
additions to knowledge of the botany of the region. 
Paterson was particularly interested in natural his¬ 
tory and obtained a valuable collection of South 
African plants. 

Oct. 7 , 1844,—From East Coast to North in Australia 

Dr. Ludwig Leichhardt started from the Condainine 
River and reached the Gulf of Carpentaria. Leich¬ 
hardt’s aim was to find a route from the east coast of 
Australia to the north ; in this he was successful, 
reaching Port Victoria in September of the following 
year. His journey covered 3000 miles, opened up 
valuable country, and added much to the knowledge of 
the orography and drainage of the region through 
which he passed. Leichhardt met his death two years 
later in an attempt to ovorr Australia from east to 
west. 

Oct. 8, 1515.—Estuary of the Plate River 

Juan Diaz de Solis sailed from the port of Lepe, 
reached the Bay of Rio de Janeiro on Jan. 1 , 1516, 
and continuing southwards entered the great estuary 
of the Rio de la Plata. De Solis reached the north of 
the Parana River, but was there murdered by Guarani 
Indians. Sebastian Cabot explored the estuary in 
1527 and ascended the Parana to the limit of naviga¬ 
tion, the Agipe Falls. A Spanish expedition under 
Pedro de Mendoza landed in the estuary in 1535 and 
founded the city of Buenos Aires, but the hostility of 
the Indians caused the settlement to disappear. In 
1541, Cabez de Vaca landed on the island of Sta. 
Catarina, reached the mainland, and by December 
1641 arrived at the Iquassu, a tributary of the Parana, 
and thence took possession of the Parana for Spain. 
De Vaca rebuilt the port of Buenos Aires, and on a 
later expedition up the Paraguay reached the marshy 
country of Xarayee ; he had previously explored the 
northern shores of the Gulf of Mexico (see Calendar for 
Aug/10). 



518 


NATURE 


[October 1 , 1932 


Societies and Academies 

Cape Town 

Royal Society of South Africa, Juno 15. - -D. Epstein: 
The action of histamine on the respiratory passages. 
A method was described by which the effects of drugs 
on the isolated trachea and bronchi of small animals 
can be recorded with a magnification of about two 
hundred times. Using this method it was found that 
histamine produces powerful constriction of the trachea 
and bronchi of the guinea-pig, but has no effect on 
or relaxes these structures in the cat. As a result of 
other methods of investigation it was concluded that 
histamine produces obstruction of t he air passages of 
the guinea-pig by n direct constrictor cftoct on the 
musculature of the trachea, bronchi, and probably 
bronchioles, while in the cat the respiratory obstruc¬ 
tion seen with this drug is due to a constriction limited 
to the bronchioles alone. On the basis of these results, 
hypotheses have boon put forward in an attempt to 
examine the respiratory reactions seen in anaphylaxis 
and tathmn. -H. A. Shapiro and H. Zwarenstein : 
The effects of hypophysoetomy and castration on 
serum calcium in Xenopus lams. The finding of 
Charles that removal of both lobes of the pituitary 
leads to a significant drop in serum calcium is con¬ 
firmed. Spontaneous partial atrophy of the ovaries 
in vlei females is found to bo associated with a 
significant drop of 24 per cent. Castration of vlei 
females gives the same fall in serum calcium as double 
hypophyseetomy, that is, about 40 per cent. This 
result can he detected as early as oleven weeks after 
the operation. In males a slight rise of 7 6 per cent, 
which is not significant, is observed after removal of 
both lobes. Castration leads to a significant drop of 
14 G per cent. Jt is probable that in females the drop 
after hypophyseetomy is primarily due to ovarian 
atrophy. B. G. Shapiro and H. Zwarenstein : The 
effect of injections of arginine and histidine on urinary 
creatinine. Injections of large doses of arginine or of 
histidine gives a 12-40 per cent increase in urinary 
creatinine. Alanine has no effect. After injection of 
Locke's solution as a control the creatinine excretion 
was unaffected.—A. J. H. Goodwin : Some develop¬ 
ments in technique during the earlier stone age. It 
is suggested that the lower paleolithic of Europe 
presents only the beginning and the end of a single 
technical development, which is better represented as 
n complete series in Africa. Further developments 
are also suggested as being represented by the Mous- 
tcriaii and the Crand Prossigny techniques. 

Geneva 

Society oi Physics and Natural History, June 16.-— 
R. Wavre: Newtonian potential and topology. The 
author raises the question under what conditions two 
families of bodies can create the same potential in 
a certain domain, and shows the importance of the 
topological distribution of the hodi oh investigated.— 
F. Vasilesco and R. Wavre : Simple examples of multi¬ 
form harmonic functions. This note establishes that 
any homogeneous spherical cap produces a Newtonian 
potential which is an element of a multiform harmonic 
function. The latter allows an infinity of determina¬ 
tions which ramify round the frontier line of the cap. 
There is no other singularity of the function, except 
this: the period function admits a pole at the centre 
of the sphere.—E. Friedheim : The respiratory func¬ 
tion of the pigment of Bacillus violaceus. Tho author's 
experiments lead to the conclusion that the pigment 
of the violet bacillus accelerates respiration by acting 
as a hydrogen acceptor. It is not yet proved that it. 
acts as a perfect catalyst regenerated during a cyolic 
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process.—G. Tiercy : A historical note. The hypo¬ 
thesis of continental translations. The author points 
out that the hypothesis of continental translations 
was formulated by Snider in 1868 and by P&re Placot 
in 1668, Without disregarding the value of Wegener's 
work, M. Tiercy considers that it is inexact to describe 
the hypothesis in question as Wegener’s hypothesis. 

Sydney 

Linnean Society of New South Wales, April 27. — 
Mary E. Fuller : The larvai of the Australian sheep 
blowflies. The following species are described: 
Calliphora stygia Fabr., C. fallax Hardy, C, augur 
Fabr., Lucilia eericaia Mg., L. cuprina Wied., Ghry - 
somyia micropogon Bigot, Ch. rufifacies Mocq., Micro - 
calliphora varipes Mocq., Sarcophaga sp., Peronia 
rostratu A.D., Ophyra nigra Macq. A key is included 
by which these species may be recognised in the larval 
stage. —J. R. Malloch : Notes on Australian Diptera. 
Notes on species of the genera Calliphora (of which 
three species are described as new) and Onesia are 
given. A key is given for the determination of males 
of species of Calliphora related to C. stygia, —H. 
Womeraley : A preliminary account of the Protura of 
Australia. A classification of the order is given, 
followed by descriptions of the Australian species, 
which consist of four new species of Acerentulus and 
two of Eosentomon. —J. Andrews: Rainfall reliability 
in Australia. Rainfall reliability is principally con¬ 
cerned with the amount of rain which might be 
expected during any season and the degree of prob¬ 
ability of obtaining it. These two aspects of reliability 
are discussed on the basis of annual figures and for 
the continent of Australia as a whole. — F. A. Craft : 
Geographical studies in the Blue Mountain Tableland. 
In the Blue Mountain Tableland settlement is almost 
confined to the main route passing westward from 
Sydney to the interior, along which towns and villages 
have grown since the building of the Western Railway. 
Some of these depend on the tourist traffic, whilst 
others support mining and industrial populations. 
The higher tablelands are barren, but the valleys of the 
Cox and lower Wollondilly Rivers are used for grass¬ 
ing, and restricted bottoms for agriculture. — W. L. 
Waterhouse: On the production in Australia of two 
new physiological forms of leaf rust of wheat, Puccinia 
triticina. As a result of inoculating plants of Thalic - 
trurn jlavum and T. dipterocarpon with a mixture of 
germinating teleutospores of the forms of Puccinia 
triticina designated ‘Australian 1 ’ and 4 Australian 2 \ 
ascidia were produced. Uredospore cultures from 
these showed that, three physiological forms were 
present. One was the form ‘ Australia I \ but the 
other two have not been previously found. Dotails 
of their reactions were determined. These now forms 
originated on the alternate host plant, most probably 
as the result of hybridisation of the forms 4 Australian 
1 ’ and ‘ Australian 2 \ 

Vienna 

Academy of Sciences, July 7.—Richard Weiss and 
Alfred Abeles (with Ernest Knapp) : Condensation 
of aa'.diphenyl-P(3'-benzofuran with unsaturated com¬ 
pounds. (2)1: 4-Diphenylnaphthalene and its deriva¬ 
tives.—Anton Kailan oncf Paula Ulicny : Ester-forma¬ 
tion in glycerol and ethyl alcohol. The unimoleoular 
velocity constants (A:) for the esterification of n-valeric, 
caproic, caprylic, and t-valeric acids at 26°, catalysed 
by c molecules of hydrogen chloride per litre, in 
glycerol with a mean water content of w mol. a litre, 
are represented by equations of the form cjk =<x + $w + 
For the esterification of o- ( m- f and p-toluic 
acids by alooholic hydrogen chloride, the velocity 
constants are represented by a more complicated 
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expression ; comparison of the results with those 
given by benzoio acid shows that the methyl group 
introduced has the greatest retarding effect in the 
ortho- and the least in the meta-position.—Ernst 
Beutel and Artur Kutzelnigg : (1) The possibility of 
following the recrystallisation of silver by coloration 
with iron chloride.—(2) Properties of silver chloride 
films formed by the action of iron chloride on silver 
surfaces.— Alexander Kohler and Hans Leitmeier : 
Thermolumineecenoe in minerals. The luminescence 
of a large number of minerals heated to 250°-350° on 
an earthenware or asbestos plate has been examined. 
The results differ markedly in some respects from 
those of previous investigators, no luminescence being 
shown, for example, with sulphides, tinstone, etc.— 
A. Schedler : Magnetic declination in Austria, Bo¬ 
hemia, Moravia, and Silesia. The results of investiga¬ 
tions on the earth’s magnetism in Central Europe 
during recent years are used to obtain a general view 
of the distribution of magnetic declination through¬ 
out Austria and parts of Czechoslovakia. — Wilhelm 
Kuhnelt and Ekkeh&rd Schmid : Conditions of life at 
the snow line of the upper Alps.— Friedrich Querner : 
The paraplasmatic inclusions of liver cells in the 
fluorescence microscope, and the luminous material. 
When subjected to the action of ultra-violet light of 
wave-length 4000-3000 A., the liver cells of various 
vertebrates, including man, exhibit striking fluor¬ 
escence,— Adolf MUller and Paul Krauss : ( 1 ) Synthesis 
of e-amino-n-hoptoic acid. This synthesis was realised 
by the reduction of the phenyl by drazono of e-koto- 
rv-heptoic acid. - (2) 2-Methylhexamet-hylenimine. The 
constitution of this compound is confirmed by (a) its 
synthesis from e-amino-n-heptoic acid via the lactam, 
and (&) by oxidativo scission of iV-benzonesulphonyl- 
2 -methyIhexarnethyleniininc to the corresponding 
derivative of c-amino-n-hcptoic acid.—(3) The action 
of alkali on 6-bromo-??-hexylamine and on 7-bromo- 
7?-heptyJamine. With the bromohoxylamine only a 
small proportion of the 7-mombered cyclic hoxa- 
inethylonimm is formed, and with the bromnheptyl- 
amino, the formation of an 8-rnembered ring is not 
detectable.—Geor-j Koller : Ram&lic acid. It is 
shown that ramalic acid, reported by Hesse (JSfil) 
and Zopf (1897) as occurring in Ramalina pollinaria , 
does not exist.— Otto Brunner, Hanns Hofer, and Rosa 
Stein : Amyrins. (2) Products of dehydrogenation 
by selenium. Further proof that amyrins belong to 
the triterpenes is obtained.—Karl Morsch : Action 
of ammonia and amines on the esters of unsaturated 
acids. (2) The action of ammonia, methylamine, and 
diethylamine on ethyl cinnamate.—Herbert Haber- 
landt: Microscopic * investigation of a Morogoro 
mineral in incident light,— Elisabeth Rona : Evapora¬ 
tion experiments with polonium.—Adelina Deseyve, 
Gerhard Kirsch, and Fritz Rieder ; Disintegration of 
the atom by neutrons. Experiments with a number 
of elements by the scintillation method are described. 
— Marietta Blau and Hertha Wambacher : Attempts 
to reveal photographically protons liberated by neu¬ 
trons. These attempts have not yet been successful. 
— H. K. Barrenscheen, Wilhelm Filz, Karl Braun, 
Konrad Muller, and Sindor LAng : Chemistry and 
physiology of the adenosintriphosphorie acids. A 
constitutional formula is given for the adenosintri- 
phosphorio acid discovered by Lohm&nn and simul¬ 
taneously by Fiske and Hubbarow.— Rudolf Wagner : 
Ardieiandra Wettsteinii n. sp.— Robert Kremann and 
Robert Baum : The galvanic potentials and constitu¬ 
tion of gold amalgams. Amalgams containing less 
than t 75 per cent of gold allow the mercury potential, 
and those with higher proportions of gold, the gold 
potential. Only those poor in mercury are, therefore, 
resistant ; the resistance limit corresponds approxim¬ 
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ately with the compound Au a Hg, for which Pabst 
found a hexagonal lattice structure.—Franz Griengl 
and Robert Baum : Galvanic potentials of ternary 
gold-tin-mercury alloys. The potential-concentration 
curves of the tliree binary systems and of a number 
of ternary mixtures show that, in the mercury phase, 
the compounds AuSn and AuSn a must be dissociated. 

-Ludwig Lammermayer (jun.) and Robert Kremznn : 
The position of gold in the potential series of the 
electrolysis of molten alloys. In its alloys with bis¬ 
muth, antimony, and lead, gold migrates to the 
cathode, whereas in those with aluminium virtually 
no displacement of concentration occurs. In the 
potential series, gold probably stands near to silver. 
--Robert Kremann, Max Pestemer, and Paula Bern¬ 
stein : Ultra-violet absorption by binary liquid mix¬ 
tures. (1) The system chloroform-acetone. In these 
mixtures the maximum of the acetone absorption 
band is raised appreciably, whilst the chloroform band 
is only slightly displaced. A faint band, correspond¬ 
ing with the compound of the two solvents, also 
appears. -A. Dadieu, K. W. F. Kohlrausch, and 
A. Pongratz : Raman effect. (23) Raman spectrum 
of polysubstituted benzenes. Of the two benzene 
frequencies Aw —1000 and 1600, the former is absent 
from the Raman spectra of all chloro-subwtituted ben¬ 
zene derivatives except the monochioro-, m-dichloro-, 
and a-trichloro-compounds. This frequency hence 
belongs to a form of vibration at which the molecule 
pulsates and lias, not hexagonal, but trigonal sym¬ 
metry, and either has or can form nodes at the 1-, 3-, 
and 5-positions ; such symmetry must be ascribed to 
benzoic itself. The frequency Av 1600 is continually 
displaced to lower values as the loading of the molecule 
with chlorine increases, and for 0 fl 0l 8 reaches the value 
1510. In this case the vibration is such that the 
atoms move almost tangentially in the plane of the 
ring; this vibration must disappear in a fivo-membered 
ring, but reappear in naphthalene, assuming the 
symmetrical form for the latter. “Hans Lieb and 
MiloS Mladenovid: a-Elemol and elemonic acid,—O. 
Aluta : Culture experiments with A mb in hirsuta (L.) 
Scopoli.—Th. Pintner : Structures in Tctrarhyncus 
heads.—Herbert Schober : A highly sensitive photo¬ 
meter. 

Washington, D.C. 

National Academy of Sciences (Proc t8, 343-408, 
May 15).—G. A. Lebedeff : interaction of ruffled and 
rounded genes of Drosophila xnrilis. The gone for the 
character ruffled is normally recessive ; in presence 
of the dominant gene for rounded wings, ruffled be¬ 
comes dominant, producing a new character, roofed, 
which shows both the original characters in modified 
form.—M. Louise Schmuck and Chas. W. Metz : The 
maturation divisions and fertilisation in eggs of Sciara 
coprophila , Lint. Sperms in this specios receive more 
than the haploid number of chromosomes ; elimina¬ 
tion seems to occur during differentiation of soma 
from germ-line.—Anne Marie Dubois : Elimination of 
chromosomes during cleavage in the eggs of Sciara 
(Diptera).—B. R. Nebel and Iris J. Trump : Xenia 
and metaxenia in apples (2).—Willem J. Luyten : 
Notes on stellar statistics (5). On the use of th© first 
Laplacean error curve.—John S. Hall : The applica¬ 
tion of photoelectric colls sensitive in the infra-red to 
stellar photometry. Caesium oxide on silver photo¬ 
cells cooled with 1 dry ice ’ was used. Cooling reduces 
the current passing when no visible radiation falls on 
the cell to the limits of sensitivity of the galvano¬ 
meter used, stabilises the photo-current, and appar¬ 
ently raises the glow potential. In practice the 
photoelectric current is nearly proportional to the 
incident light intensity over the range of stellar 
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magnitude# extending from 3*0 to 6 6 and gives 
reproducible results.— G. H. Dieke and G. B. Kistia- 
kowsky : The rotational structure of the ultra-violet 
absorption bands of formaldehyde. Photographs 
were taken in the third order of the 40-ft. spectro¬ 
graph of the Loomis Laboratory, giving a dispersion 
of 0-4 A. per min.—P. S, Crowell: The ciliation 
of the oviducts of reptiles. In two lizards examined, 
there is a tract of cilia in the albumen-secreting region 
of the oviduct which probably convoy sperms up the 
oviduct.— S. C. Lind and Charles Rosenblum : The 
combination of carbon monoxide and oxygen under 
the influence of radon. Carbon dioxide promotes the 
reaction, but only about 14‘5 per cent of the ionisation 
is chemically effective. The recoil atom effect and 
the inverse square of the diameter law were also 
examined.- Ernst Cloos : ‘Feather joints’ as indi¬ 
cators of the direction of movements on faults, thrusts, 
joints, and magmatic contacts. These local joints are 
so named because they are arranged like the barbs of 
a feather ; they frequently appear along boundaries of 
moved blocks, etc., and their position and direction 
indicate the nature of the movements which have 
taken place, Circular impressions were made on wet 
clay placed on two iron plateH resting side by side. 
On moving one plate, the impressions are deformed, 
indicating the axis of strain, and tension joints, shear 
joints, etc., are formed. Parallel effects are observed 
in the field, suggesting that such laboratory experi¬ 
ments are useful imitations of natural conditions.— 
Charles N. Moore : On certain criteria for Fourier 
constants of L integrable functions.— I. A. Barnett and 
David Nathan : Sphere geometry and the conformal 
group in function space.— J. H. Roberts : Concerning 
uniordered spaces.—J. Karamata : Remarks on a 
theorem of 1). Y T . Widder. 


Forthcoming Events 

MONDAY , Oot. 3 

Royal Society of Arts (Special Meeting).—Robert 
Howflcn : “ The Klimination of Reflections from Glazed 
Pictures in Galleries”, at 3 r.M. 

Society of Chemical Industry (Chemical Kngineering 
Group, jointly with the London Section) (Jubilee 
Memorial Lecture).—Ur. G. D. Bongough: “The 
Corrosion of Metals in Salt Solutions and Sea-Water”, 
at H r.M. 

TUESDA Y, Oct. 4 

Institution of Heating and Ventilating Engineers 
(Aulnmn Special Meeting). Ur. H. M. Vernon: “The 
Measurement, in Relation to Human Comfort, of the 
Radiation Produced by Various Heating Systems”, at 
6.45 r.M. 

WEDNESDA Y, Got. 6 

Society of Public Analysts (Joint Meeting with the 
Food Group of the Society of Chemical Industry, at 
the Chemical Society’s Rooms, Burlington House, 
Piccadilly, W.l).- Discussion on “ The Changes in Fruit 
on Storage ”, at 8 r.M. 

FRIDA Y, Oct. 7 

Physical Society (at the Imperial College of Science and 
Technology, South Kensington).—Dr. J. W. French: 
“ The Manufacture of Optical Glass ”, at 5 p.m. 


Official Publications Received 

Burma 

Air Ministry : Aeronautical Research Committee: lie ports ami Memo- 
l amtrt. No. 1438: Corrosion Fatigue Teat on Aluminium Cryatnl. By 
l>r. H. J. Grant and 0. G. ttopwith. Pp. 80 + 12 plates. (London : H M. 
Stationery Office.) 2 a flrf. net. 

Hoard or Education. Rules 101 (revised May 1933) *. ArrangmnenU and 
Conditions for the Award of National Certificates end Diploma* in Build- 
,n K to (Students in Technical Schools and Colleges in England and WaIak. 
Fp 7. (London: H.ll. Stationery Office.) 9d.net 
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Dominion or Canada : National Research Council. Beport No. 26; Tho 
Drying of Wheat (Second Report). By E. BtansHeld and W. H. Cook. 
Pp. 104 + 2 plate*. (Ottawa: F. A. A eland.) 

Department of Scientific and Industrial Reanarch. Building Science 
Abstracts. VoL 6 (New Series), No. 7, July. Abstracts Noe. 1179*1861. 
Pp. 215-250. (London: H.M. Stationary Office.) la net. 

Geological Survey Department: Tanganyika Territory. Short Paper 
No. 10: The Kimberlite and Associated Occurrence* of tho Iramfaa 
Plateau. By Dr. E. O. Teal*. Pp. Ii + 10. (Dar e« Balaam : Government 
Printer.) ?*. 

Colony of the Gambia. The Annual Report of the Department of 
Agriculture for the Year ended March 81st, 1032. Pp. 18. (Bathurst: 
Government Printer.) 8s. 

Indian Central Cotton Committee: Technological Laboratory. Techno¬ 
logical Bulletin, Series A, No. 21: Technological Reports on Standard 
Indian Cottons, 1982. By Dr. Nazir Ahmad. Pp. lv + 100. (Bombay.) 
2 rupees. 

Tanganyika Territory: Department of Agriculture. Annual Report, 
1980 . Pp. 66. (Dar es Balaam : Government Printer.) 2s. 6d. 

Bulletin of the Academy of Sciences of the United Provinces of Agra 
and Oudh, Allahabad, India. Vol. 1, 1981-82. Pp. iil +150 + 42 + 0 
plates. (Allahabad.) 

Annals of the Solar Physics Observatory, Cambridge. Vol. 2, Part 2: 
Stellar Hydrogen Line Contours and their Variation with Temperature 
and Surface Gravity. By K. G. Williams, under the direction of F. J. M. 
Stratton. Pp. vi + 2MT + l plate, (Cambridge: At the University Press.) 

The Scientific Proceedings* of the Royal Dublin Society. Vol. 20 (N.S.), 
No. 26 : Factors which determine the Nutritive Value (Stock-carrying 
and Fattening Capacity) of Untreated Natural Pa*turen. By E, J. 
Bheehy. Pp. 825-846. (Dublin: Hodges, Figgis and Co. ; London: 
Williams ana Nv>rgate, Ltd.) 2s. 

Report* of the Imperial Economic Committee. Twenty-sixth Report: 
Constitution and work, 1982. Pp. 10. (London: H.M. Stationery 
Offlca) fit/, net. 

Hoard of Trade. An Industrial Survey of the Lancashire Area (exclud¬ 
ing Merseyside), made for the Board of Trade by the University of Man¬ 
chester. Pp. ix + 880. (London; H.M. Stationery Office.) 6s.net. 

The Imperial College of Tropical Agriculture. Prospectus and Register. 
Pp, 24. (Trinidad, U.W.I., *nd London.) 

Tho North of Scotland College of Agriculture. Calendar, Session 1082- 
1933. Pp. viit + 120. (Aberdeen.) 

KoREIon 

Bericht tibei den VIII- Internationale*! Kongreea itlr wissenscbaftliche 
und angewandte Photographic, Dresden, 1981. Pp. vli+445+2 Tafeln. 
(Leipzig : Johann Ambroslus Barth.) 30 gold marks. 

Report of the Danish Biologies) Station to the Ministry of Shipping 
and Fisheries. 87, 1982. By Dr. H. Blegvad. Pp. 94. (Copenhagen: 

C. A. Reitwd.) 

Proceedings or the United States National Museum, Vol. 81, Art. 2: 
Birds collected in Cuba and Haiti by the Puri tdi-Smithson fan Expedition 
of 1980. By Alexander Wetmore. (No. 2925.) Pp. 40 + 7 plates. (Wash¬ 
ington, D.C. : Government Printing Office.) 

U.8. Department of the Interior: Office of Education. Bulletin, 1932, 
No. 6 : The County Superintendent in the United Status. By Prof. 
Julian E. Hutterworth. Fp. v + 60. (Washington, D.C. : Government. 
Printing Office.) 

Division of Fish and Game of California: Bureau of Commercial 
Fisheries. Fish Bulletin No. 88: The California Shrimp Industry. By 
Paul Bonnot. Pp. 22, (Tormina), Calif.: California State Fisheries 
Laboratory.) 

Bulletin of the American Museum of Natural History, Vol. 68, Art. 4 : 
The Genus Melipona; the Type Genus or the Mellponidae or Btingless 
Bees, By Herbert F. Schwarz, Pp. 281-460 + 10 plates. (New York City.) 

Proceedings of the American Philosophical Society. Vol. 71, No. 6. 
Pp. 225-807 +11 plates. (Philadelphia.) 

Proceeding* of the Academy of Natural Sciences of Philadelphia, Vol. 
84. The Birds of Honduras with Special Reference to a Collection made 
In 1980 by John T. Emlen, Jr., and C. Brooke Worth. By Wlttner Stone. 
Pp. 801-842. Zoological Results of tho Matto Grosso Expedition to Brazil 
in 1981. 1* Fresh Water Fishes. By Henry W. Fowler. Pp. 848-B77. 
Notes on Fresh Water Fishes from Central America. By Henry W. 
Fowler. Pn. 879-386. (Philadelphia.) 

Det Kgl. Danske VldenskabernesBelskab. Blologlske Meddelelser. 10, 
6 ; Htudier over /ncumirki koenuriella Zell. (Lepldoptcra, Incurvarildae). 
By Art. 8. Jensen. Pp. 49. (Kuhenhavn : Blanco Lunus Bogtrykkerl A.B.) 

U.8. Department of the Interior: Office of Education. Bulletin, 1032. 
No. 10: Physical Education and Health Education as a pert of all General 
Teacher-Training Curricula. By Marie M. Ready. Pp. v + 47. Bulletin, 
1931, No, 20: Biennial Surveyor Education in the united HU tew, 102 b- 
1930. Chapter 8 : SUtistlcs of City School Systems, 1029-1980. Pp. 281. 
Leaflet No. 42 : Education Id the Virgin Islands. By Arthur E. Lindborg. 
Pp. 4. 5 cents. (Washington, D.C.: Government Printing Office.) 

Smithsonian Miscellaneous Collections. Vol 87, No. 10: Lethal Action 
of Ultra-Violet Light on a Unioellular Green Alga. By Florence E. Meier. 
(Publication 8173.) Pp. 11+2 plates. (Washington, IXC.: Smithsonian 
Institution.) 

Cornell University: Agricultural Experiment Station. Bulletin 582 : 
Production and Marketing of Field Beans In New York. By H. N. 
Young. Pp. 203. Memoir 180 : An Analyala of the Characters of the In¬ 
florescence and the Fruiting Habit of aome Varieties of Greenhouse 
Tomatoes. By A. G. P. Bouquet. Pp. 42. Memoir 141 : Multiple Cor¬ 
relation Analysis as applied to Farm-Management Research. By Stanley 
W. Warren. Pp. 87. (Ithaca, N,Y.) 

Proceedings of the United States National Museum. Vnl. 80, Art. 28; 
Revision of the Nearctlc Ichneumon-Flies belonging to the Genus Macro- 
centrus. By C. F. W. Muesebeck. (No. 2028.) Pp. 65. (Washington, 

D. C. : Government Printing Office.) 

Forty-seventh Annnal Report of the Bureau of American Ethnology, 
1020-1980. Pp. vli+U08+ 61 plates. (Washington, D.C.: Smithsonian 
Institution.) 

Carnegie Institution of Washington. Contributions to Embryology. 
Vol. 28, Nos. 184-188, Pp. iil+207+27 plate*. (Washington, ILC.: 
Carnegie Institution.) 
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Ottawa and After 

nPHE Ottawa Conference has been a success; 

how great a success it will be for posterity 
to decide. There were many who seriously believed 
that its failuro would inevitably mean the b r eak 
up of the British Empire. This view, indeed, was 
frankly stated at Ottawa, and it is a significant 
fact that almost everydne there was concerned to 
make every possible sacrifice to prevent such an 
eventuality. That particular danger, real or 
imaginary, is past, and there exists instead a 
definite acceleration of the Empire spirit, which 
is soon to be translated into action both in the 
mother country and in the Dominions. 

Perhaps—nay, we would rather say definitely— 
this Ottawa spirit is of even greater value than 
all the practical concessions and agreements. 
It is for every Briton to foster and develop 
it to the advantage of all parts of the Empire. 
The Dominions are to-day equivalent to full- 
grown men and are no longer in the stage 
of infant colonies to be watched over with 
navy and army and lent a machinery for 
government: those who have not visited and 
spent some time in the Dominions fail very largely 
to understand that they are nearer the realities 
of life as enforced by climate, by long distances 
between towns, and by a spirit of democracy and 
freedom. The standard of living in the Dominions 
is higher, though their standard of culture may 
be less, than in England. In short, their habits 
in many respects are not the same os ours. We 
cannot change them, and therefore the mother 
country must study them and sympathise with 
them if we essay to sell to them our manufactured 
articles. 

The details of the arrangements made at Ottawa 
between Great Britain and the Dominions have 
not yet been divulged, but it is known that they 
include substantially increased British preference 
by the Dominions on a very large number of 
articles, sufficient to place us in a most favourable 
position in competition with foreign nations, 
together with an amelioration of Customs regula¬ 
tions and the like. 

In very general terms it was possible to dis¬ 
tinguish at Ottawa between a background of 
experts and industrial representatives and a fore¬ 
ground of politicians. The former were engaged 
in surveying fields of industry, in establishing 
facts, in making contacts, in bringing into being 
potential agreements up to the point of signature. 
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They created an atmosphere which might almost 
be described as scientific in its attitude, and it 
is not impossible to conceive that had they been 
given plenary powers many fair and wise and 
acceptable understandings could have been imple¬ 
mented without difficulty, and that even the 
points of disagreement, when once tabulated, 
oould have been reduoed to a minimum, The 
political atmosphere was 6f another kind. The 
item of bargaining had been introduced, and all 
those other factors which constitute what is called 
politios and are responsible for so much of the 
crazy anomalies of the present world. 

It is difficult for people engaged in scientific 
pursuits to understand why membership of a 
political party, largely for hereditary reasons, 
makes the individual resolutely shut his mind 
to facts or consequences and impels him to work 
for a traditional policy, without reference to its 
merits or demerits, its repercussions on himself, 
his family, his friends or his country, or civilisa¬ 
tion at large. The world is in labour : sacrifices 
are necessary from everyone : old policies have 
flailed : new ones must be investigated. It may 
even be that the day of the individual has passed. 
Governments to-day listen only to associations, 
whether they be large bodies of voters or organised 
associations representing traders. No one indi¬ 
vidual or firm can be allowed to sacrifice the 
community to personal ends. Limitation of per¬ 
sonal output as practised by the trade unions has 
few defenders, but limitation of production has 
been held up as a solution of the economic crisis, 
and will be again, though it has been tried and 
has failed this time. It is not enough to limit 
production : a check must also be placed on the 
uncontrolled extension of the capacity to produce. 
A new invention, a new method of making some¬ 
thing results in the erection of a factory to make 
an article, in spite of the fact that the existing 
factory or factories are fully able to meet the 
demand. The new nationalism, one of the worst 
diseases resulting from the War, has caused every 
country to engage in manufacture for itself, 
largely unnecessary, often uneconomic and only 
existing as the result of tariffs. Hence the destruc¬ 
tion of international trade, the cessation of 
exports, the disturbance of the channels of credit, 
the upset of exchange, and the inevitable 
unbalanced budgets. 

Reason must prevail if we are to return to 
normality. There must be some agreement to 
restrain the erection of new factories or the enlarge- 
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ment of old plants, when abundant up-to-date 
capacity for production already exists. There 
are already examples in Great Britain of restricted 
industries whioh are half monopolies, and which 
can only extend at the will of Parliament and 
after relevant opposition has been heard. Such 
is the gas industry, which offers continuous and 
regular employment, with pension privileges, to 
its staff and workpeople, and yet is technically 
and commercially abreast of the times. A local 
gas company is still in the fiercest competition 
with electricity and oil, but it is spared, however, 
competition with another gas works in the vicinity 
which, if allowed, would reduce both factories to 
fifty per cent load, with evil consequences to 
half the staff of each, and imperil the economic 
future of both concerns. A synthetio ammonia 
works has no such protection againBt duplication 
of production, and unreasoning competition, yet 
the provision of fertilisers is an essential national 
industry, whioh should be capable of being 
stabilised. 

We have strayed from the subject of Ottawa, 
but such ideas as are contained in the above 
were under discussion there, if only in the back¬ 
ground. Canada, Australia and South Africa are 
determined to have certain manufacturing indus¬ 
tries, but before venturing into what are for them 
new fields of industrial activity, they are pre¬ 
pared to ask the question—Is it eoonomio ? It 
is here that the mother country has an oppor¬ 
tunity, if we are willing to profit by the spirit of 
co-operation with our fellow Britons. 

There are factories enough in England: the 
Dominions will give us ample preference for their 
manufactures. It remains to get together to 
ascertain the needs of the Dominions, satisfy 
them as to price, quality, time of delivery—above 
all, give to them, the buyers, all that is under¬ 
stood in the term Wes service’, which is a word 
scarcely known in its true sense in Great Britain 
but whioh is the key to commercial suoooss across 
the seven seas, Only in this way can we prevent 
in the future the erection of unnecessary new 
factories within the Empire, though at the same 
time we must take care at home, through our 
trade organisations or, failing them, our Govern¬ 
ment, that unnecessary factories are not built 
here either. The day has come when the industrial 
worker can and will claim some measure of 
stability in his employment and not allow the 
industry whioh supports him to be at the mercy 
of the adventurer or the foreigner. 
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The Dominions are alive to the need for educa¬ 
tion—schools, universities, training colleges, 
research institutions exist, if anything, ahead of 
the needs of the population, and it is partly the 
attractions of an outdoor life in a superior climate 
which retard the spread of higher culture in home 
life. What the Dominions need more than any¬ 
thing else if they would have a real regard for 
the future is to attract and retain the very best 
first class men possible for their university pro¬ 
fessorships. Many such men have been there in 
the past and somo are there at present, but there 
is need and room for more. The Dominions are 
but sparsely populated with picked men and 
women ; they must pick their leaders too, and 
they can afford none but the best. 

Biological Teaching 

(1) Fundamentals of Biology . By J. W. Stork and 
L. P. W. Renouf. Pp. xv + 448. (London : 
John Murray, 1932.) 6s. 

(2) Biology for Medical Students. By C. C. 
Hentschol and Dr. W. R. Ivimey Cook. Pp. 
xii -f 618. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1932.) 18 8. net. 

(3) Animal Biology. By Prof. Lorande Loss 
Woodruff. Pp. xii 1-513. (New York : The 
Macmillan Co., 1932.) 18s. net. 

(4) Invertebrate Zoology. By Prof. Harley Jones 
Van Cleave. (McGraw-Hill Publications in the 
Zoological Sciences.) Second edition. Pp. xiv -f 
282. (New York: McGraw-Hill Book Co., 
Inc,; London: McGraw-Hill Publishing Co., 
Ltd., 1932.) 18s. net. 

(5) A Textbook of Embryology. By Prof. Mary T. 
Harman. Pp. 476. (London : Henry Kimpton, 
1932.) 18s. net. 

(6) The Essentials of Biology. By Prof. James 
Johnstone. Pp. xv -j- 328. (London : Edward 
Arnold and Co., 1932.) 16s. net. 

I T is not many years since biology teaching in 
schools, with very few exceptions, was prac¬ 
tically confined to the top form and then was only 
provided for boys who intended to become medical 
men. Possibly a little nature study or even 
botany was taught in the lower school but any¬ 
thing in the nature of a continuous course in 
natural soienoe throughout the school such as has 
been planned for mathematics or the literary 
subjects was not thought of. Even now a course 
of soienoe in which biology plays a part oommen- 
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surate with its importance to man is a dream of 
the future. However, a change has come over 
the scene, and an indication of it is the fact 
that all the university examining bodies, in 
deference to a popular demand, have provided 
syllabuses in biology for the School Certificate 
examination. 

This is a step in the right direction. All the 
hard words which are uttered against examina¬ 
tions do not obscure the reason for which they 
exist, namely to afford some indication that candi¬ 
dates are acquiring sound knowledge and a broad 
view of their subject; and the syllabus for this 
examination is drawn up with this end in view. 
The syllabuses for School Certificate biology are 
all modification h of the ‘type system’; that is, 
by examining in some detail a number of organisms 
I the essential unity of life as well as a little of the 
diversity of organic beings becomes apparent. So 
ill the book before us—“Fundamentals of Biology” 
(1)—an account of the anatomy and physiology 
I of a single vertebrate animal, man, and the flower- 
| ing plant form the central part of the book, and 
starting from this basis a survey of the animal and 
plant kingdom is taken, not very full but enough 
to give some idea of the evolution of the vertebrates 
and the land plants. While practical work cannot 
be insisted upon to the same extent as in posb- 
Certificate work, it is regarded as important that 
a knowledge of the typo shall be obtained by 
direct observation, and this involves, at any rate, 
an inspection of dissections of animal typos 
(the frog, the earthworm and the cockroach) which 
have been made for the class by the teacher. Also 
a knowledge of the functions of organs is fostered 
by encouraging the staging of simple physiological 
experiments in class. Examples of such experi¬ 
ments arc cited at the end of the chapters : the 
development of this side of biology teaching will 
contribute very largely to its success. 

A very elementary introduction to the use of 
the microscope may be made at this stage. The 
study of Amoeba and Hydra is prescribed but it 
must be realised that in many schools there are 
not enough microscopes for the needs of large 
classes, and in nearly all, the exigencies of the time¬ 
table do not allow enough time for the cultivation 
of the patience necessary for microscopic work in 
boys and girls of the Certificate age. Lastly should 
be mentioned the part which the ‘natural history* 
of animals, or the ‘associations* of plants, may play 
in the early stages of biological education. Little 
equipment is needed for these branches of study 
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but a good deal of time outside regular school 
hours. Unfortunately compulsory games and 
other occupations claim so much of a boy’s leisure 
that he must be a ‘red-hot’ enthusiast to pursue the 
Study of field work, and this is why the part of 
syllabuses which deals with it only appears in 
examination to have been covered by isolated 
individuals. 

From what has been said it will be seen that 
the teaching of biology to boys and girls between 
say fourteen and sixteen years of age is ori a 
period of trial. Though the framers of syllabuses 
have agreed wholeheartedly to embrace the 
type system the treatment by the teacher must 
be verj? different from that necessary in the case 
of the post-certificate student, and for that reason 
the writing of a textbook by an author who has 
already had experience is exceedingly welcome. 
Mr. Stork is a master at Charterhouse, where 
under O. 11. Latter so much spadework in the 
service of biological teaching has been done. The 
result of his collaboration with Prof. Renouf is a 
very useful hook which contains, besides the dear 
exposition of the main theme, admirably illus¬ 
trated by drawings which are largely new, a 
number of appendixes. Of those, one contains a 
number of very elementary facts about chemistry 
and physics which may be useful to beginners in 
science, a second deals with such practical things 
as the source of supply of material for classes and 
the making up of various solutions, and a third 
gives a number of questions which have been set 
in School Certificate and Matriculation examina¬ 
tions. In con elusion, one criticism in ay be perhaps 
made—that the book might be a little shorter and 
less packed with fact, with advantage to moat 
students. 

(2) The general character of the next examinations 
in biology, namely, those for the Higher Certificate 
and the First M.B., is the same for all the examining 
bodies. The student deals with a larger series of 
types with more or less thoroughness. What is, 
however, a desperate affair for the schoolmaster, 
who has in his class candidates who are going to 
several universities and medical schools, are the 
minor variations in the syllabuses, especially where | 
types are concerned. It is earnestly to be desired 
that the English examining bodies at least should 
agree upon a list of identical animal and plant 
types, nor could such an agreement possibly inter¬ 
fere with the general efficiency of the examination. 
Thus “Biology for Medical Students” is written 
for the examinations of the University of London 
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and the Conjoint Board. There are so many 
excellent textbooks which cover almost the same 
field, that a newcomer must expect critioal exami¬ 
nation. The authors point out that in most cases 
separate textbooks in zoology and in botany are 
recommended at this stage, a division whioh is 
also seen in the teaching of biology in separate 
zoological and botanical departments. However, 
the duplication of teaching becomes increasingly 
difficult to avoid, and probably the best that can 
be hoped for is for botanists and zoologists to 
collaborate as closely as in the present case. This 
book has much to recommend it. The descriptions 
are clear and the illustrations are excellent, par¬ 
ticularly in the botanical part where many micro¬ 
photographs have been utilised. There is a very 
good section on embryology, concise and yet 
comprehensive. Still there is nothing very dis¬ 
tinctive about the method of treatment while 
recent research does not always receive its due 
meed. In Paramecium , for example, the r61e of 
the trichocysts is quite other than that suggested 
here, and surely the assumption that the contractile 
vacuole is a mechanism directly concerned with 
the rate of katabolism has no foundation in experi¬ 
ment. It has often been pointed out, on the other 
hand, that it is primarily an organ regulating 
osmotic pressure. 

(3) Prof. Woodruff’s “Animal Biology” is a 
version of his well-established textbook, “The 
Foundations of Biology”, designed “for courses in 
animal biology and general zoology in which plants 
are considered only incidentally in their relations 
with animals”. It deals with general biology and 
so must be read with a book which supplies “the 
details of morphology and physiology of selected 
types as well as direction for their study in the 
laboratory”. It is in fact the complement of the 
last-mentioned book. It has many excellent points. 
The reviewer, however, cannot help thinking that 
the survey of comparative anatomy and the 
morphological distinctions of the animal groups is 
too superficial even at this stage. The sections on 
development, inheritance and organic adaptation 
are, however, admirable. 

(4) Prof. Van Cleave in his “Invertebrate Zoology” 
demonstrates very clearly how difficult it is in 
a book of 250 pages to give an adequate idea of 
the comparative morphology and relationships of 
the various 'invertebrate* groups. To take the 
Coelenterata as an example, while there is a 
formidable classification at the end of the chapter 
no clear idea of the difference between polyp and 
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medusa is given, of the methods of skeleton forma¬ 
tion throughout the phylum or even the structure 
of the threadcell. The reviewer can find little to 
reoommend this book. 

(5) There is no doubt as to the importance of 
including embryology in a general biological 
course. A general knowledge of the development 
of the frog and the ohiok at least ought to be 
obtained by zoological students, the foundations 
being laid in the Higher Certificate or First M3- 
part of the course and built upon during work 
for the university degree. Prof. Mary Harman in 
her “Textbook of Embryology” has written a 
handy volume, well planned and carried out, and 
full of useful detail. It deals principally with 
mammalian embryology and especially human 
development and should be of value as a book of 
reforenoa to zoological students. It is, however, 
rather surprising to learn that the author is 
accustomed to use the material of this book in 
her lectures to students in home economics and 
physical education and “those taking embryology 
as a cultural subject”. 

(6) Prof. Johnstone’s remarkable analysis of 
biological data and theory is a book of a very 
different category from those which have been men¬ 
tioned above. The field which is surveyed is so 
vast and the survey is so concisely worded that a 
student who attempts to use it must have a good 
deal of previous knowledge, and certainly have 
experienced some of the “discipline of practical 
laboratory work on animal types”. The ‘non- 
professional* reader could scarcely be satisfied by 
the meagre summary account of animal mor¬ 
phology which is given. But for a thoughtful 
undergraduate who wants to take stock of his 
knowledge of zoology and the place which the 
scienoe occupies amongst its sisters we cannot too 
strongly reoommend this lucid statement of pro¬ 
gress, which contains compressed into less than 
300 pages a discussion of zoology in all its 
bearings. Prof. Johnstone’s own points of view 
with regard to biological theory are indicated 
in the introduction. “Not only the ‘Weismannism’ 
of a former generation, but also the ‘Morganism’ 
of to-day have proved unsatisfactory.” His hopes 
for the future are expressed there likewise. “A 
survey of biological scienoe gives us certain indica¬ 
tions that its growing point, at present, is in 
biochemistry and that this growth of significant 
theoretical knowledge will be accelerated when it 
will have been possible to press new phyaioal 
results into the service of biology/’ 
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History of Public Health 

(1) Towards National Health: or Health and 
Hygiene in England from Roman to Victorian 
Times . By J. Anthony Delmege. Pp. xiv 4* 
234. (London : William Heinemann [Medical 
Books] Ltd., 1931.) 21a. net. 

(2) Devils , Drugs and Doctors : the Story of the 
Science, of Healing from Medicine-Man to Doctor . 
By Prof. Howard W. Haggard. Pp. xxii 4- 
405 4- 16 plates. (London: William Heine¬ 
mann [Medical Books] Ltd., 1931.) 21a. net. 

ERE are two attractively written and gener¬ 
ously illustrated volumes by an Englishman 
and an American respectively, which form an 
excellent introduction to the history of medicine 
in general and of public health in particular. 

(1) I)r. Delmege sets out to trace the develop¬ 
ment of those factors which influence most directly 
communal health, and surveys those changes in 
scientific knowledge which have brought about 
the formation of sound hygienic principles and 
their practical application to our national life. 
His work is divided into six chapters dealing 
respectively with hygiene in the early civilisations, 
the Dark Ages and the Middle Ages, the sixteenth, 
seventeenth and eighteenth centuries, and the 
period 1800-75, the date of the passing of the 
great Public Health Act. 

In his first chapter Dr. Delmege gives a short 
survey of public health in ancient Crete, Egypt, 
Palestine, Greece, Rome and Roman Britain, In 
spite of the baneful effect of medieval Christianity 
on hygiene, the Dark Ages, by way of compensation, 
are shown to be responsible for the erection of 
hospitals, homes for the aged, orphanages and 
foundling homes, and the establishment of nursing 
confraternities. In the sixteenth century the 
State relief of pauperism, which had hitherto been 
left to private charity, began to develop in Britain, 
and more attention was paid to personal hygiene, 
especially by the upper classes, but the sanitary 
condition of the streets in London and the other 
large towns was deplorable. 

In the seventeenth century urban conditions 
still remained very largely medieval, but certain 
diseases such as plague and leprosy which had 
been prevalent in the Middle Ages, died out, and 
syphilis was no longer epidemic. Smallpox, how¬ 
ever, was assuming an epidemio form and out¬ 
breaks of scarlet fever and measles were occurring. 

In spite of peace and general prosperity during 
the* eighteenth century, the health of the people 
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was bad during the first fifty years, but afterwards 
showed considerable improvement as the result 
of better urban sanitation and vigorous efforts to 
prevent the spread of typhus fever as well as 
attention to maternity and child welfare. Owing 
to widespread scarcity and poverty, the social 
conditions of the first half of the nineteenth 
century were by no means favourable to health and 
sanitary reform, but thanks to the work of Shaftes¬ 
bury,Chad wick, South wood, Smith, John Simon and 
others, important reforms in public health includ¬ 
ing the training of nurses, inaugurated by Florence 
Nightingale, were introduced. 

The diseases prevalent in each of these periods 
are noted, and a description of each is given in an 
appendix for the benefit of the lay reader. Another 
appendix contains a table showing the dates of tho 
principal events in the history of hygiene from the 
third to the nineteenth centuries. 

The text is accompanied by contemporary 
illustrations of various buildings connected with 
sanitation such as hospitals, dwelling houses of 
different types, sewers, aqueducts and baths, and 
portraits of eminent physicians and sanitary 
reformers. 

(2) Dr. Haggard’s work, the unconventional and 
livoly character of which is indicated by its title, 
is divided into six parts. Part I, which is entitled 
‘ The Conquest of Death at Birth”, deals with the 
progress of midwifery throughout the ages, with 
illustrations of childbirth in ancient Greece and 
Rome, the Middle Ages and savage tribes, the 
story of the midwifery forceps, and the campaign 
against puerperal fever. Part 2, which is devoted 
to the history of antesthesia, contains an account 
of the discoveries in this field of Sir Humphry Davy, 
Horace Wells, William Morton and Sir James 
Young Simpson. 

Part 3, in which the progress of surgery from 
tho earliest times until the present day is con¬ 
sidered, is divided into two chapters, the first 
dealing with the study of anatomy and particu¬ 
larly the difficulty in obtaining bodies for dis¬ 
section, and the second with the work of Ambroise 
Pari*, the introduction of the trained nurse, and 
the change in surgery caused by the discoveries 
of Pasteur and Lister. 

Part 4, which is entitled “The Passing of Plague 
and Pestilence”, consists of four chapters, the first 
of which contains the history of the Black Death, 
the second deals with smallpox and cholera, the 
third with syphilis and the fourth with the prob¬ 
lem of prostitution. 
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Part 5 contains five chapters dealing with 
various modes of treatment of diseases including 
not only scientific methods such as those of Pinel, 
Pasteur, Behring and Ehrlich, but also different 
forms of quackery and faith-healing from the 
earliest times until the present day. In Part 6 
the debt which civilisation owes to medicine is 
illustrated by numerous striking examples. 

As in Dr. Delmego's work the text is freely 
interspersed with numerous well chosen contem¬ 
porary illustrations. 


French Colonial Ethnology 

(1) Notes <V Ethnologic N6o- CaUdonienne, Par 
Maurice Leenhardt. Pp. ix 4- 340 4- 36 planohes. 
120 francs. 

(2) Documents Nio-CalMoniens > Par Maurice 

Leenhardt. Pp. iv -f 514. 125 francs. 

(3) Les Tribus du Rameau Lobi. Par Prof. Henri 
Labourot. Pp. vii + 510 4- 31 planches. 150 
francs. 

Universitd de Paris : Travaux et M6moires de 
lTnstitUtd’Ethnologic. Tomes8,9et 15. (Paris: 
Institut d’Ethnologie, 1930, 1931.) 

A TTENTION has been directed from time to 
L time in the columns of Nature to the 
excellent work on matters of ethnological interest 
which is being done through its publications by 
the Institut d’Ethnologie of Paris. The works 
here under notice deal, on rather broader lines 
than the publications hitherto noticed, witli peoples 
in two widely separated areas of the Frenoh 
colonial possessions. 

(1) In “Notes d’Ethnologie N6o-Cal6donienne”, 
tho author, a member of the Evangelical Mission 
of Paris who has lived in New Caledonia for twenty- 
five years, gives a great deal of valuable and wel¬ 
come information relating to the sociology and 
religion of the people. Attention may be directed 
in particular to his account of the pilau pilou y the 
most important oeremony in the life of the people, 
involving preparations lasting more than three 
years, which has not hitherto been recorded in 
such detail as it is here. Other matters with 
which the author deals at length are the houses, 
ourrenoy, warfare, initiation, totemism, in which 
the totem of the mother is all-important and 
that of the father has no part, magic and the 
gods. 

(2) M. Maurice Leenhardt follows up his study 
of the customs of the New Caledonians with a 
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collection of traditions and folk-tales. The 
original text is given with an interlinear trans¬ 
lation and a free translation at the foot of each 
page. The author has annotated the tales fully 
with notes which expound the text where necessary 
and explain the allusions. The value of these 
annotations is considerable as theso tales, more 
than most, contain allusions which would esoape 
the notice of all but those who have a close 
acquaintance with custom and practice, as well 
as mode of thought. The author points out that 
it is an indication of the growing decay of tradition 
that in the later narrations, the teller of the tale 
inserts explanations of obscuro expressions for 
the benefit of the younger generation. 

Among these tales, those which the author 
groups as a lizard-totem cycle seom to belong to a 
remoter stratum of tradition ; while those dealing 
with matrimonial infelicities, with the aid of the 
author’s notes, throw some interesting sidelights 
on native mentality, such as, for example, in the 
resort to suicide as a method of retaliation through 
the spirit thus disembodied. The attitude of mind 
attributed to the wife who resents the adultery of 
her husband on the ground that he might thereby 
do harm to the ancestral element in her body is 
significant, 

(3) In this volume M. Labouret has embodied 
the results of eleven years of observation among 
the Lobi, which began with his appointment in 
charge of the administrative district of Dtebougou 
in French West Africa. It is a record of excep¬ 
tional value, for as the author explains in describ¬ 
ing his method of working among the natives, a 
great part of the material is reoorded virtually by 
the natives themselves. 

M. Labouret has been very thorough in the 
range of his observations, for there would appear 
to be very little in the life of the peoples that he 
has not covered. Ho begins with their history 
and then proceeds to the technology, arts, the 
social organisation, economics, law and morality, 
religion and magic. He confines himself, in the 
main, to a record of fact, without any attempt at 
cultural analysis; but he suggests tentatively 
that the Lobi, who live on the upper waters of the 
Volta in the south of the Cerole de Gaoua, may be 
a part of the great culture area which extends 
from the Bauchi plateau of Nigeria to Sikasso in 
the French Sudan. This is a culture of agricul¬ 
turists, of which the common characteristics are 
absence of clothing for both sexes, the use of the 
labret among the women, a. special type of rect- 
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angular dwelling and a common technique in metal 
working and pottery making (including a know¬ 
ledge of the tire perdue process in casting), a village 
organisation, religious and secret societies, the use 
of poisoned arrows and a knowledge of the bull- 
roarer. The volume is illustrated by a long series 
of excellent plates. 


Short Reviews 

A Manual of Emltryology : the Development of the 
Human Body. Bv Prof. J. Ernest Frazer. Pp. 
viii + 480. (London : Bailli&re, Tindall and 
Cox, 1931.) 30*. net. 

For, a quarter of a century Prof. Frazer has 
devoted himself to an in ton si vo study of human 
embryos and from time to time has published 
brief accounts of sjiocial investigations, more 
especially on organogeny. Ho haH now rendered 
a great servieo to anatomists and students of 
embryology by providing this full report on his 
life’s work. It is a very personal record, for Prof. 
Frazer does not protend to review the literature 
or make references to what others have done. 

The interest and value of the book depend on 
the fact that it is a detailed report of' what the 
author himself has seen in actual human embryos, 
illustrated by his own drawings. It is a great 
record of minute and prolonged observation. 

So this is Science ! By H. F. Ellis. Pp. x H- 109. 
(London : Methuen and Co., Ltd., 1932.) 5s. 

net. 

Both wit and humour are to be found in the 
travesties of scientific description included in this 
book. Mr. Ellis evidently knows something about 
scientific subjects and people, and is ingenious in 
presenting them in new and unexpected aspects ; 
such, for example, as his definition of the strato¬ 
sphere—“Said to be full of balloons hoist with 
their own Piccard”. His clever play with words, 
and his inversion of ideas, make science laughable 
rather than ridiculous. Many college magazines 
have, however, contained contributions in similar 
style ; and some of the Red Lion dinners of the 
British Association have provided burlesques just 
as amusing as any to be found in this book. 
Whether scientific readers will consider the hour’s 
entertainment which it offers to be worth five 
shillings is another matter 

Water Diviners and their Methods. By Henri 
Mager. Translated from the fourth edition of 
u Les Sour tiers et leurs Procides ” by A. H. Beil. 
Pp. xi -f 308 4- 8 plates. (London : G. Bell 
and Sons, Ltd., 1931.) lb*, net. 

The origin of the divining rod is lost in antiquity, 
and man, in his efforts to peer into the unknown, 
has made use of this device from very early times. 
Not only has it been employed to locate water, 
valuable minerals and buried treasure, but also 
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in some instances to trace wrong-doers as well as 
to discover and diagnose disease in animals and 
human beings. In all its forms, it has been the 
’‘subject of much acrimonious discussion”, as the 
“scientist has naturally shown an inclination to 
reject the reality of phenomena which he cannot 
explain on orthodox lines”. It is noteworthy that 
the author considers he has at last discovered the 
physical causes of the movements of the rod, and 
concludes that they “are governed by the laws of 
electrodynamics as formulated bv Ampere in 
1820”. ‘ 

Apart from a general looseness of phraseology, 
the author puts forward what is perhaps the best 
ease possible for the divining rod, and quotes a mass 
of apparently incontrovertible evidence of the 
reality of the water diviner's powers. It is, how¬ 
ever, when he attempts a technical explanation 
of the behaviour of the divining rod, and a descrip¬ 
tion of the methods employed, that his arguments 
become unconvincing. 

As an up-to-date exposition of the application 
of the divining rod in all its forms to the location of 
water, and a description of the new methods 
recently introduced by the author, the book is 
both informative and interesting, hut many of 
the statements and conclusions put forward lack 
conviction and will not be accepted by the physicist 
without further evidence. 

Dir experiment?lien und theoretischen Qrundlagan 
der Elektronenbevy ung . Von H. Mark und 

II. Wiorl. (Fartschritte der Chemie , Physik 
und physikalischen Chemie, horausgegeben von 
Prof. Dr. A. Enckon, Band 21, Heft 4.) Pp. iii f 
126. (Berlin: tlebruder Borntraeger, 1931.) 
lb gold marks. 

Tins monograph is, like others in the same series, 
an account of the subject which will be of use 
mainly to research workers in other branches of 
physics. After a short section on the theoretical 
basis of electron diffraction experiments, about 
eighty pages are devoted to the experiments them¬ 
selves. Many of these will be familiar to readers 
of Natpiie through references to them which have 
been made at various times in “Research Items” 
and elsewhere. The authors remind us, by their 
treatment of the subject, that the fundamental 
work in electron diffraction is now almost as well 
established as the methods of using X-rays ; this, 
of course, is only natural, as much of the well- 
developed technique which had been acquired for 
X-rays was immediately applicable to the newer 
problems when they arose. Problems which could 
not be so treated, as, for example, diffraction by 
single atoms and by adsorbed films, presented 
little more difficulty, if any, owing to the present 
widespread knowledge of good vacuum technique. 

There is a bibliography of papers up to April 
1931, and the usual indexes. The book is, however, 
scarcely likely to come into the general use to 
which its merit would entitle it, as it is unjustifiably 
expensive for such a small production. 
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Physikalisches Handworterbuch . Herausgegeben 

von Arnold Berliner und Karl Scheel. Zweite 

Auflage. Pp. vi 4- 1428. (Berlin: Julius 

Springer, 1932.) 99*60 gold marks. 

It is difficult to see how there can be a demand 
for a volume such as this, although it apparently 
exists, as we have here a second and enlarged 
edition. It falls between two extremes, and pro¬ 
vides information which is too technical to be 
appreciated without a good knowledge of physics, 
and yet is not sufficiently detailed to be of much 
value to, say, an honours degree student. In the 
latter respect it differs markedly from its nearest 
equivalent in English, Glazebrook’s “Dictionary 
of Applied Physics”, which serves this purpose 
rather well. The list of contributors is, however, 
imposing, and promises an accuracy in their 
respective sections which is borne out by the 
perusal of a number of articles chosen at random. 
The articles are also, so far as can be judged in 
this way, reasonably up to date, and include such 
relatively now topics as wave-mechanics and 
Debye’s theory of electrolytes. In one connexion 
it may have a quasi-permanent value—it may 
serve later on as a concise record of a good deal 
of the present state of knowledge in physics. The 
price of the book, although high, is not, one 
imagines, out of proportion to the labour involved 
in preparing it, and the binding and printing are, 
as is usual with Springer’s books, all that could be 
desired. 

The Automatic Stabilisation of Ships. By T. W. 

Chambers. Pp. x + 114 + 8 plates. (London : 

Chapman and Hall, Ltd., 1931.) 10a. 6 d. net. 

Thk gyroscope has been applied to many pur¬ 
poses undreamt of by its distinguished inventor 
and were Foucault to visit the stabiliser-room of 
the Italian Atlantic liner Conti di Savoia , he would 
not know his own child, and would probably feel 
much as Faraday did when visiting a great 
chemical works. That ship of 46,000 tons is being 
fitted with three separate Sperry gyro-stabilisers, 
each of which has a wheel 110 tons in weight, 
whioh in order to keep the ship steady, will be 
revolved at 910 revolutions per minute. How the 
plant is constructed and fitted in the ship and how 
it is controlled and driven is fully explained in 
two articles in the Engineer for Jan. 8 and 16, 
1932. Not long before, the same journal published 
a series of articles on the stabilisation of ships by 
means of water chambers and gyroscopes, and it is 
these articles which have been collected and pub¬ 
lished in this book. 

Mr. Chambers deals clearly with both the theory 
of the gyroscope and the practical application of 
gyro-stabilisers and his book will, we believe, find 
its way into many shipbuilders’ drawing offices. 
The subject is a fascinating one, and is but another 
example of a purely scientific invention which 
has been applied successfully to a practical 
engineering problem. E. C. S. 






October 8, 1932] NATURE 


529 


The Pioneer Work of the Systematist* 

By The Right Hon. Lord Rothschild, F.R.S. 


T HE inquiry into the secrets of organic Nature 
may be divided into three categories of 
questions: (1) what organisms creative forces 
have produced* on earth ; (2) how they have pro¬ 
duced them ; and (3) what is the nature of the 
creative forces. It was at the time of Linnams a 
comparatively simple achievement for one man 
to have enumerated all the animals then known, 
his “Systema Naturae” of 1758 containing alto¬ 
gether fewer than 4300 species. That task is in 
our days a hundred times more difficult, not only 
on account of the vast number of species which 
have poured into collections, are still pouring in 
and will continue to do so for a long time, but also 
because research in systematics requires a much 
deeper knowledge of the morphology and bionomics 
of the animals classified. At the time of Linneeus 
and after, when systematics were in their infancy, 
individual specimens showing marked differences 
were as a rule diagnosod as representing distinct 
species, the unit called species being looked upon 
as essentially a constant. 

Experience has now furnished a guiding prin¬ 
ciple in the facts that similarity does not neces¬ 
sarily mean relationship of the forms under 
observation, that dissimilarity is not necessarily 
evidence of specific distinctness, and that vari¬ 
ability obtains in every species and every organ ; 
and if these facts are kept in mind by the system - 
atist, the reproach of superficiality often justly 
levelled at work in taxonomy can bo borne with 
equanimity. 

Variability is an essential character of every tiling 
alive. The concept of the constant species of 
former days is replaced by the concept of the 
flexible species, and the saying that like breeds 
like requires modifying into the statement that a 
population breeds a population with the same 
extent of variability. If like breeds like were 
being taken literally, we should have to alter it into 
like breeds unlike. For,, strictly speaking, indi¬ 
viduals are never alike whatever their relationship 
to each other. A calculation, for example, of the 
number of specimens required of the commonest 
British mouse-flea {Ctenophthalmus agyrtes) in 
order to find among them two absolutely alike in 
the number and position of the bristles on the body 
arrives at the amusing figure of many million 
billions, a figure certainly in excess of that of the 
whole flea-population of Great Britain, and tanta¬ 
mount to proving that there are no two specimens 
alike. 

In studying the characteristics of each specific 
unit and drawing up diagnoses for purposes of 
recognition, the systematist renders service in two 
quite different spheres of work and thought. Being 
alone able to identify the species in the difficult 

• From the presidential address to Section D (Zoology) of the 
British Association delivered at York on Sept. 1. 
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group in which he specialises, he assists defensive 
biology in its task of safeguarding humanity 
against the ravages of health- or food-destroying 
organisms. Applied biology can only be a science 
if based on sound systematics. For example, when 
the Commission investigating bubonio plague in 
India had become definitely convinced that the 
plague was a rat disease transmitted to human 
beings through the agency of a particular species 
of rat-flea, no satisfactory explanation could be 
found why in Colombo and the city of Madras an 
outbreak of plague did not last long, although rats 
and rat-fleas abounded. The puzzle was solved 
when Dr. Hirst took the matter up and sent to 
my brother the flea material collected in the towns 
mentioned during a period when there was no 
plague and again when an outbreak occurred. The 
examination of the material proved that the flea 
ordinarily infesting rats at Colombo and at Madras 
was not (as the Commission had assumed) the 
plague-flea Xenopsylla cheopis , but X . astia, a very 
similar, but different species, which, by experi¬ 
ments, Dr. Hirst proved to be an inefficient carrier 
of tho disease. Whon during the campaign in 
Mesopotamia camps became infested with rata, the 
British Museum could give the reassuring answer 
to an inquiry that there was no danger of a serious 
outbreak of plague, because the rat-fleas collected 
were X. a Mia, none belonging to A", cheap ic. 

The help which tho systematist can extent! to 
applied biology, however, is for him only a side- 
issue or a by-product; he is a student of pure 
science, devoting his time to tho discovery of new 
species, of new connexions between them and of 
new facts bearing on the relation between the 
species and its surroundings, tho driving force in 
this pursuit of knowledge being the irresistible 
attraction which tho subject has for him. 

The describing of new species and finding the 
right place for them in a given scheme of classi¬ 
fication and tho identifying of species may seem 
work of an elementary kind, ncoessary and useful, 
but nevertheless rather superficial. If systematics 
ended there, they might satisfy the collector 
perhaps, but scarcely the scientific mind. But 
this preliminary work is only a part of aystomatics. 
A natural classification is baaed on blood-relation¬ 
ship, and therefore entails an inquiry into the 
evolution of the species classified. Systematios 
change from a static study of form into a dynamic) 
study of evolution. A species is like a book, which 
must be read critically and in its entirety. Unfor¬ 
tunately the systematist is much handicapped, as 
in the case of mammals, birds, insects and some 
other classes he has to be content with the portions 
of the animal which it is customary to preserve in 
collections. But even so, the contemplation of 
the skins and skulls of mammals, of the skins of 
birds, and of the dried insects reveals to him the 
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latitude and the kind of variability and variation 
in the species of which he has adequate material, 
and enables him to compare results with the biolo¬ 
gists who have studied the flexibility of species 
with the view of ascertaining whether the vari¬ 
ability is purety fortuitous or whether there is 
system in the apparent confusion, many so-called 
laws of development having been discovered in 
the course of such inquiries. 

Now, according to the experience of the system- 
atist, sueh laws are rules with exceptions, some¬ 
times the normal and the exceptional balancing 
each other, and it may bo stated in general that 
the opposite must always be expected to occur. 
Exceptions have a certain fascination, not only 
for the writers of novels and plays, which are 
mostly based on exceptional characters or excep¬ 
tional situations, but also for the biologist. As 
exceptions are comparatively rare, it requires large 
collections or long observation to discover them, 
and if there is no known exception to a certain 
rule of development, one has the feeling that it 
will some day bo discovered. Take as an example 
the gallinaceous birds ; among these game-birds 
are found the most striking instances of sexual 
dimorphism, the cocks exhibiting an often marvel¬ 
lous display of colours, as in the peacock, pheasants, 
fowls and othors, the females being comparatively 
inconspicuous. It is therefore somewhat startling 
to find just in this order a genus in which the 
colours and behaviour of the sexes arc reversed. 
In most Bpecies of the Oriental genus Turnix, a 
kind of quail, the females are larger than the males, 
bear a much brighter plumage, utter the call-note, 
fight each other for the possession of a male, and 
leave it to the male to incubate the eggs and to 
take care, of the young. 

Of the two classes of animals which I have 
studied more particularly, birds and Lepidoptera, 
the coloration is on the whole more constant in 
birds within the species at the same locality, apart 
from differences of sex and age, than in butterflies 
and motlm, and individual di- and polymorphism 
is decidedly more common in the insects than in 
birds, but it is by no means absent among the 
latter. Dark and light phases long known to occur 
regularly among certain raptorial birds, for 
example, barriers, have during recent years been 
discovered to exist also here and there in other 
groups of birds, where they have formerly generally 
been described as distinct species. Such a cor¬ 
rection had also to be made in the systematica of 
the American genus Ilhamphocadus, where red and 
yellow forms differing only in colour are now 
regarded as being individuals of one species, inter¬ 
mediate examples of an orange colour also being 
known, as well as very exceptional examples, such 
as the aberration Rkamphocolue dunstalli Rothsch., 
in which the red and yellow colours extend to 
parts of the body other than those normally so 
coloured. The gaily coloured parrots furnish other 
examples of dichromotism; for example, the 
parakeet, Eos fusettia Blyth, which is a fairly 
common bird in New Guinea, appears in a red and 
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a yellow form in the same plaoe, both forms being 
about equally frequent, the red one slightly pre¬ 
ponderating, and the lory Charmosyna stellm Meyer, 
which appears in a black as well as a red form. 

Besides colour and pattern, the size and shape 
of the specimens and their appendages and the 
structure of the secondary sexual characteristics 
of many kinds are found to be of great help in 
species classification, but experience has shown 
that none can be relied on unreservedly any more 
than colour or pattern. The comparison of the 
frequently exaggerated distinctions of the males, 
such as the horns of stags and beetles, the long 
forelegs of beetles, the stalked eyes of certain 
flies, etc., has led to the discovery that the size of 
these organs is not always proportionate to the 
size of the body, but that the ratio in the develop¬ 
ment of Buch appendages increases disproportion¬ 
ately with the size of the specimens ; in a small 
male of a species of Longicorn beetle the antenna 
may be a little longer than the body, while in a 
large specimen of the same species it may be 
several times longer than the body. Collections 
bear out this law of growth almost completely, 
but only almost. The stag-beetles are one of the 
families that have early directed attention to the 
remarkable development of their mandibles, which 
are sometimes so large, and the point of gravity 
therefore placed so far forward that the specimen 
has to assume a semi-erect position in order to 
kcop its balance. 

Such exceptions from general rules are of great 
interest, and it is therefore the duty of the system- 
atist who conies across an exception—generally 
accidentally—fully to record it. Does it not seem 
evident from the cases mentioned that Nature can 
break a rule of development, just as Nature has 
created species and destroyed them ? After all, 
the law is only our deduction based on the organ¬ 
isms we find provided by working methods of 
Nature we endeavour to discover. Circumstances 
may arise which interfere with the usual ‘routine' 
of growth. The rule of growth illustrated by the 
stag-beetles, and corroborated by breeding of 
plants and animals, leaves no doubt that the 
characteristics in size and weight of an individual 
are not inherited and therefore are of no importance 
in the evolution of species. The test can be made 
in collections by comparing the closely related 
species of a genus with each other. 

It must be clearly understood that in speaking 
of the unimportance for evolution of the bulk of 
individuals and the size of certain appendages, we 
referred to specimens of the same country, that 
is, individuals belonging to the same interbreeding 
population. In comparing the populations of two 
different countries the question assumes quite 
another aspect. In the systematica of birds the 
study of subspecies or geographical races has 
developed into a fine art. Size and shades of colour 
furnish the main distinctions between subspecies* 
and here we observe this important contrast that, 
while the difference of, say, 6 mm. in the wing- 
lengths of specimens from the same country is of 
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no importance, because not inheritable, the 
difference of 2 mm. between the populations of 
two countries is an inheritable quantity and there¬ 
fore qualifies the two populations as being sub- 
specifically distinct from one another. The evo¬ 
lution of the subspecifio size-difference evidently 
starts with a shifting of the average size. 

Tn our researches on the swallowtail butterflies 
wo came across a combination of distinctions 
which is most instructive in an inquiry how the 
subspecies have come into existence. In a large 
number of species of butterflies and moths the 
geographical forms are separated by differences in 
the structure of the organs of reproduction and in 
colour and pattern. The important point is this, 
that the two sets of differences vary independently 
of each other within each subspecies. 

The individual characters of the ancestral 
specimens do not influence the formation of the 
now race, only what is inheritable is of importance, 
and what is non-pathological and therefore adapt¬ 
able to new and possibly less congenial surround¬ 
ings. 

System a tics and morphology are different expres¬ 
sions tor the same kind of research, and I have no 
doubt that experimental biology will likewise havo 
such a deepening influence on systematics that 
the superficial gap existing between the two lines 
of research will disappear too. Knowledge begin* 
with the observation of phenomena, not with the 
experiment. The areas inhabited by the geo¬ 
graphical forms of the species we have studied are 
either strictly separated, as in the ease of island 
forms, or they are contiguous, there being between 
the areas no gap uninhabitable for the species, 
such as water would be for a dryland species, or 
a desert or savannah for a woodland species ; or 
the areas may overlap. What happens when the 
areas touch or overlap and the geographical forms 
come in contact with one another ? In a critical 
survey of the birds of Kenya Colony, lately pub¬ 
lished by Dr. van Someren in the Tring Museum 
periodical, 1 every now and again the author 
records the observation that perfectly distinguish¬ 
able subspecies intergrade in the intermediate 
district, where the two evidently have interbred 
and produced an impure population, not strictly 
distinguishable from, or identical with, either 
present subspecies. The phenomenon occurs very 
frequently, as must be expected ; for the breaking- 
up of a secies into geographical units cannot at 
once result in sexual aloofness. This, however, 
is a point which should be further investigated. 

Not all geographical races amalgamate when 
they come together. Many of them have become 
so different that they can live side by side, each 
being an independent community not interbreeding 
with the other. Sometimes we find both amalga¬ 
mation and specific distinctness among the forms 
divided from a parent stock, as is the case in the 
sister species cat-flea and dog-flea. The home of 
the genua Ctenocephalides to which both belong is 
Africa. Tropical and South Africa are inhabited 
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by a subspecies with short head, and the Nile 
countries by one with a long head, the two intor- 
grading in the Sudan and Uganda. From India 
to the Papuan countries, with the exclusion of 
Australia, a third race occurs, and in Europe and 
Central and North Asia the cat-fleas were repre¬ 
sented by the flea occurring on dogs and wolves. 
When the Egyptian house-cat came to Europe, it 
brought witli it the long-headed form of Ctenoce - 
phalides felts Bouch6, which thereby came into 
contact with the pahearotic shortheaded dog-flea. 
One might have expected that they would hybridise 
ami amalgamate, but they did not. The morpho¬ 
logical differences are but slight, but a physiological 
barrier had arisen which kept and keep the cat- 
and dog-fleas as species, although they may 
occur together on the same individual of the 
host. 

Systematics are not concerned with the study 
of species and their variations only. The species 
have to be grouped into genera and then into 
higher categories, all according to relationship, 
that is, according to descent. As in the study of 
subspecies the system atist must enter upon 
geography, so in the search for the past connexions 
between genera and families his research becomes 
linked with the past history of the earth and some¬ 
times throws light on this history. If he can prove 
that two genera now widely separated geographic¬ 
ally are really of common stock, then there must 
have been a means of communication in former 
times which is now absent. If I may draw again 
on mv brother’s studies for an illustration, wo will 
take the distribution of the queerest-looking fleas 
as yet discovered, the Australian Slephan>ocircu8 
and the American CraneopsylUi , in which tho 
anterior portion of the head is divided off as a 
laterally compressed helmet. They are closely 
related, and the group originated in South America, 
where occur several allied genera and a genus 
connecting the group with more normally built 
fleas. They are only found in the Andosian 
countries from Patagonia to Ecuador (possibly 
occurring farther north), and in a modified form 
as Stepfianocircu* in Australia, nowhere else. The 
assumption that there was at one time a bridge 
between South America and Australia is the only 
explanation at all satisfactory. This conclusion 
is supported by another genus (or group of genera), 
Parapsyllu8 y which is plentifully represented by 
species in the same Andosian countries (not in 
eastern Brazil, the Amazons and GuianaH), and 
recurs in one species on the islands in the South 
Polar Sea and in southern districts of Australia. 
The distribution of both genera evidently took 
place from west to east. 

Although the systematiat is primarily concerned 
with tho organisms as produced by Nature, and 
not with the creative forces which havo evolvod 
them, his researches extend to so many different 
species that he is bound to collect evidence bear¬ 
ing on those forces and their working. There are, 
in fact, many questions which can only be answered 
with the help of extensive systematic collections. 
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A New Indian Academy of Sciences 


I N the fog of political turmoil in which India 
has for so long been enshrouded, the remark¬ 
able scientific developments which have taken 
place in recent years have been somewhat over¬ 
looked. To those acquainted with the conditions 
prevailing at the beginning of the century, when 
scientific research was confined almost solely to 
the specialist Government departments, such as 
the Survey of India or the Geological Survey, and 
to the two veterans, who are still happily with us, 
Sir J. C. Bose and Sir P. 0. Bay, the present con¬ 
ditions niUBt appear remarkable. 

The scientific renaissance of India dates from 
the reorganisation of the universities about twenty 
yearB ago following on the report of the Curzon 
Commission. Prior to this the university colleges 
were little more than high schools, and even so 
late as 1910 it was possible to take a degree in 
physics without undergoing any laboratory instruc¬ 
tion. With the introduction of honours courses 
and the consequential increase of staff, the value 
of scientific research was gradually recognised, so 
that at the present time the output of original 
work from the Indian universities compares not 
unfavourably with that of the West. An outcome 
of this development has been the formation of 
new specialist societies which may all be regarded 
as the offspring of the Indian analogue of the 
Royal Society, the Asiatic Society of Bengal, 
which celebrated its centenary in 1913. This old 
society, full of vitality as it still is, has the dis¬ 
advantage that its influence is confined practically 
to Calcutta and its environs. In 1914 the Indian 
Science Congress was founded, a peripatetic body 
modelled on the lines of the British Association. 
This body met with immediate success as is 
testified by the large attendance at its meetings 
and the large number of scientific communications 
read before it. The Indian Science Congress does 
not, however, undertake the publication of these 
communications except in abstract, and a natural 
nationalist spirit, coupled with the long delay 
associated with publication in European and 
American journals, has resulted in the foundation 
of the Indian Chemical Society and of the Indian 
Journal of Physic*. 

The most recent development is the formation 


of the Aoademy of Sciences of the United Provinces, 
with its seat at Allahabad. A movement for the 
creation of an Academy was started by Prof. 
M. N. Saha in 1929, and advantage was taken of 
the meeting of the Indian Science Congress in 
1930 in Allahabad to discuss the functions of the 
proposed Aoademy. As a result of the interest and 
sympathy shown it was registered in December of 
that year. The first volume of its Bulletin has 
now been published, and this contains an account 
of the inaugural meeting held on March 1. The 
main objects of the Academy, of which Prof. Saha 
is the first president, are the encouragement of 
science in its various branches, more especially in 
the United Provinces, and the publication of the 
results of scientific research, either in its Bulletin 
or in the form of Transaction* and Memoirs. The 
membership of the Academy, as in the case of the 
Asiatic Society of Bengal, is divided into two 
classes, fellows elected for their scientific eminence, 
the number being limited to thirty, and ordinary 
members of whom no special qualifications are 
required. The successful inauguration of this body 
is welcome evidence of the increasing value now 
attached to scientific research in India, but it 
seems somewhat questionable if the publication 
of a new journal is desirable. 

The first Bulletin contains twenty-seven original 
memoirs and it is divided into the following 
heads :—mathematics, physics, chemistry, indus¬ 
trial chemistry, zoology, botany and general. 
Under the last heading there is an interesting paper 
by Sir C. V. Raman on “Spin of Light**. Many of 
the communications could with equal advantage 
have appeared in the Indian Journal of Physics 
or in the Journal of the Indian Chemical Society, 
and it seems likely that some of them will be 
published in extenso elsewhere, sinoe they are only 
short abstracts and are so headed. Timo will 
show if there is a real need for the Bulletin , but 
with so distinguished and energetic a president 
and with such admirable secretaries as Prof. P. S. 
MacMahon and Prof. A. C. Banerji, the future 
success of the Academy seems assured, and there 
is little doubt that it will do much to stimulate the 
research spirit in the Universities of Allahabad, 
Lucknow, Aligarh and Benares. 


The Colloid Aspects of Textile Materials 


E IGHT years ago, the Faraday Society made 
an interesting experiment in devoting one of 
its discussions to “Physical and Physico-Chemical 
Problems Relating to Textile Fibres”. At that 
time the study of fibres was in its infancy, with 
an uncertain future, and all workers in the subject 
owe the Society a debt of gratitude for early 
encouragement during difficult years. Courageous 
atronage deserves a rich reword, and this the 
ociety achieved in the outstanding success of the 
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second discussion on “The Colloid Aspects of 
Textile Materials”, which was held in the Chemistry 
Department of the University of Manchester on 
Sept. 21-23. The meeting was noteworthy for 
the number and distinction of its overseas visitors 
and contributors, among whom were included 
E. H. Buchner (Amsterdam), E. Elbd (Karlsruhe), 
R. 0. Herzog (Berlin), G. van Iterson (Delft), 
J. R. Katz (Amsterdam), P. Krais (Dresden), 
H. Mark (Ludwigshafen), M. Mathieu (Paris), 
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0. Roehrich (Paris), S. E. Sheppard (Rochester, 
N.Y.), H. de Witt Smith (New York), H. Staud- 
inger (Freiburg), and J. J. Trillat (Paris). 

During the years which have intervened between 
the two discussions, textile fibres and related sub¬ 
stances have been studied by a wide variety of 
methods, and whereas in 1924 the properties of 
fibres oould be explained only in terms of 
mechanical analogies, a much closer molecular 
interpretation of fibre structure has now become 
possible. It is generally recognised that fibres arc 
constructed from long-chain molecules in which a 
definite unit is regularly repeated. In the case of 
cellulose fibres, the macromolecule consists of a 
chain of glucopyranose units linked through posi¬ 
tions 1 and 4, while the corresponding units in 
the case of protein fibres are -OO-CHR-NH- 
groups, the constituent oc-amino acids being linked 
in this way to form a long peptide chain possessing 
side chains which vary in character according to 
the nature of the protein. 

The real existence of such long-chain molecules 
has, in the case of cellulose, been demonstrated by 
Haworth using an ingenious application of the 
methylation technique. If the long molecules are 
not looped, hydrolysis of methylated cellulose 
must yield, in addition to trimothyl glucose, a 
small amount of tetramethyl glucose from the 
terminal glucose units. The relative proportions 
of the two compounds gives a measure of the 
length of the chain and its molecular weight. In 
the case of cotton cellulose the mean molecular 
weight was found to lie between 15,000 and 30,000. 
It is satisfactory to note that Stamm, using 
Svedberg’s ultracontrifugal technique, obtained a 
value of 40,000, but Haworth's determination 
acquires exceptional significance because the 
molecular weight can be referred definitely to a 
single cellulose chain. By means of the ultra- 
centrifuge, Svedberg has also determined the 
molecular weight of the monodisperse, soluble 
proteins and obtained values which were 1, 2, 3 
or 6 times 34,500. Similarly, in the case of deriva¬ 
tives such as cellulose acetate, the beautiful 
technique used by Buchner in measuring osmotic 
pressure has given values of the order of 35,000 
for the mean molecular weight. Herzog pointed 
out, however, that the cellulose acetate used was 
probably not homogeneous and in a case wliich 
he had examined, the crude product gave fractions 
varying in molecular weight from 20,000 to 
140,000. 

The point is important beoause Staudinger, 
from viscosity measurements with cellulose solu¬ 
tions, concluded that the molecular weight of 
cellulose was of the order of 120,000. The validity 
of his viscosity law for compounds of high mole¬ 
cular weight was the subject of detailed discussion, 
a point of difficulty being the insistence that the 
molecules must be regarded as long rigid rods. 
Evidence for their flexibility was adduced by 
Adam from the properties of monomolecular films 
of long-chain compounds on a water surface, and 
it was further indicated by Sidgwick and Rideal 
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that flexibility of the chains need not invalidate 
the viscosity law. While some difference of opinion 
still exists as to the precise magnitude of the 
molecular weight of the long-chain molecules of 
animal and vegetable fibres, it is satisfactory that 
all methods agree in giving a molecular weight of 
the order of 30,000. That such widely different 
substances as cellulose and the proteins should 
have molecular weights of the same order of 
magnitude seems to suggest the existence of a 
common determining mechanism. 

As regards the structure of the fibres composed 
of such molecules of high molecular weight, there 
has boon a certain difference of opinion. On one 
hand, Mark has suggested that the molecules are 
arranged in bundles to form discrete micelles which 
are the secondary units of fibre construction. 
Neale and others see no necessity to postulate 
anything other than long-chain molecules which 
crystallise with varying degrees of perfection in 
the same fibre. Actually, there appears to be no 
essential difference between the two views, and a 
possible mode of reconciliation is to be found, as 
Astbury indicated, in Zwioky’s recognition of a 
mosaic or secondary structure in the more familiar 
crystals. In the case of animal fibres at least, the 
real existence of micelles, less permeable to water 
than the fibre as a whole, has been abundantly 
demonstrated by swelling experiments whioh have 
been developed to give a measure of micellar 
thickness in good agreement with that derived 
from X-ray and other evidence. With reagents 
other than water, the micelle structure may be 
dispersed, as in the case of wool fibres in acid 
solution, but removal of acid results in its reap¬ 
pearance. 

The swelling of fibres, as suggested by Katz, 
may therefore be intramicellar, interraicellar or 
permutoid. In the case of wool, rigidity experi¬ 
ments and X-ray studies have clearly indicated 
that swelling occurs both by intra- and inter- 
micellar water adsorption, and it was argued from 
the hysteresis phenomena in Marsh's determina¬ 
tions of the influence of adsorbed water on the 
electrical conductivity of wool, that intra- and 
inter-mi collar water must function very differently 
in conductivity measurements. A possible method 
of discriminating between the two was suggested, 
based on the fact that the first five per cent of water 
adsorbed by wool is intramicellar. Similar con¬ 
siderations apply to cellulose, and Miles and 
Mathieu agree in concluding that nitration of 
cellulose docs not proceed on an impervious 
micelle, but that it is penetrated by acid and 
nitrates throughout its whole stmeturo simul¬ 
taneously. 

As regards the existence of micelles in solutions 
Of cellulose and its derivatives, Adam showed that 
the ethers spread completely on water and if 
micelles exist in the original solution, cohesion is 
insufficient to prevent the formation of a mono- 
molecular film. The esters and nitrates, on the 
other hand, showed incomplete spreading, while 
cellulose in cuprammonium solution was precipi- 
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tated and not spread on water. Thus no decision 
can yet be made as to whether or not the micelles 
of cellulose retain their existence in solution. 

Cohesion within the micelles of the wool fibre 
was shown to depend partially on salt formation 
between the acid and basic eide linkages of the 
long chain molecules, as well as cystine linkages 
which arc far more resistant to chemical attack. 
By analogy with the proteins, Mark was led to 
hint that the subtle differences between native 
and treated cellulose might depend on similar 
cross-linkages between the long-chain molecules of 
native cellulose, such linkages being opened by 
subsequent treatment. His hypothesis must be 
regarded as an extension of the views of Neale, 
who discriminated between two methods of modi¬ 
fying the properties of cellulose—by reactions 
which alter the reactivity of the hydroxyl groups 
associated with the long molecules, and thoso 
which modify the properties of cellulose by fission 
of the glucose chains. 

In the case of wool and related fibres, the side 
linkages which have been identified as salts of 
arginine and glutamic acid, play an important 
part in determining the configuration of the long 
peptide chains. These have been shown by Astlvnry 
to be coiled into a series of pseudo-hexagons, 
whereas the peptide chains of silk are normally in 
the extended form. Since the side chains of silk 


are mainly non-reactive, it is reasonable to refer 
the coiled character of the peptide chains m wool 
to the endeavour of the more reactive acid and 
basic side chains to realise a condition of minimum 
potential energy by salt formation. Actually, a 
regular transition exists from silk with non¬ 
reactive side chains, through wool with salt- 
forming linkages, to feather which, according to 
A at bury, consists of long peptide chains bridged 
across by true peptide linkages. The importance 
of such side chains in determining the physical 
and chemical properties of proteins has now been 
fully recognised. For example, Miss Lloyd empha¬ 
sised the part played by their length and reactivity 
in determining the extent of protein hydration and 
swelling. Similarly the salt linkages of wool are of 
fundamental importance in dyeing processes, and 
if Eldd’s exhaustive application of the Donnan 
theory of membrane equilibria to the dyeing of 
wool with acid dyes is combined with the recogni¬ 
tion of salt linkages, a precise interpretation of the 
mechanism of dyeing is possible. There can 
therefore be no doubt that the ingenious technique 
developed by Hughes for the study of protein 
films on water will prove invaluable as a simple 
and direct method of determining the properties 
of the fundamental long-chain protein molecule 
and its associated side chains. 

J. B. Spearman. 


News a 

The Wren Tercentenary Celebrations 

Hr a Christopher Wren was bom at East Knoyle, 
Wiltshire, on Oct. 20, 1632 ; and to mark the throe 
hundredth anniversary of his birth a special service 
will hr held in St. Paul's Cathedral on Oct . 20 at 4 r.M., 
and will ho attended by the Lord Mayor and Sheriffs 
in state, and by representatives of the Royal Society, 
the Royal Academy, the Royal Institute of British 
Architects, the London Society, the Wren Society 
and other bodies. The service will be broadcast. The 
Dean and Chapter are also arranging an exhibition 
of portraits, models, documents, relics, etc., in the 
Trophy Room in the Cathedral which will be opened 
by Sir F, (h Hopkins on Oct. 10, and will be open 
to tho public from Out. 16 until Nov. 12 at 
11 a.m. to 4 p.m. Though it was the rebuilding of 
the City of London after the Great Fire of 1666, 
which gavo Wren a unique opportunity of displaying 
his genius m an architect, he had even before then 
designed the Pembroko College Chapel. Cambridge, 
and the Sholdonian Theatre, Oxford. His plans for 
rebuilding the City of London with a series of streets 
crossing each other at right angles, it is true were not 
adopted, but he was responsible not oniy for the 
design of St. Paul’s Cathedral but also for the plans 
of some fifty churches, besides tho Royal Exchange, the 
Custom House, Chelsea Hospital, Hampton Court, 
Greenwich Observatory and Buckingham Palace. 
Tho first stone of St. Paul's was laid on June 21, 
1675, and the last stone set in 1710, thirteen years 
before Wren’s death, which occurred on Feb. 25, 1723. 

No. 3284, Vol. 130] 


d Views 

Wren’s long life covered a part of the reign of 
Charles I, the period of the Commonwealth, the 
reigns of Charles II, James II, William and Mary, 
Anne, and the first nine years of the reign of 
George I. With the great social and political move¬ 
ments of the time he had little to do, but ho will 
always be romemberod as a distinguished man of 
science and England’s greatest architect. From the 
days he was taught by Busby at Westminster School 
and came under the influence of Wilkins at Wadham 
College, Oxford, he gave evidonce that ho possessed 
unusual powers of mind, and at Oxford he quickly 
took a place among the devotees of science through 
whoso efforts tho Royal Society was founded. Like 
most of his contemporaries ho made experiments in 
many branches of physics, and was particularly 
noted for his mechanical skill. At the age of twenty- 
five years he was appointed to succeed Rooke in 
the chair of astronomy at Gresham College, London, 
and four years later he succeeded Seth Ward as 
Savilian professor of astronomy at Oxford. This 
post he still held whon he began his great career as 
an architect. The Royal Society was indebted to 
him in many ways. It was ho who drew up the 
preamble to the charter of incorporation granted by 
Charles II in 1662 ; in an address in 1664 he urged 
tho members not to flag in their efforts for it should 
be the aim of the Society to “plant Crabstooks for 
posterity to graft on", and when deeply engrossed 
with plans for a dozen churches he yet found time 
to serve as president. Many tributes to his genius 
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have been paid, and here it may be recalled that 
Newton placed him beside Wallis and Huygens as 
one of the leading geometers of the age. 

Sir Philip Magnus, Bt. 

The many friends of that veteran educationist, 
Sir Philip Magnus, Bt., will be interested to learn 
that on Oct. 7 he celebratod the ninetieth anniversary 
of his birth. Sir Philip attended University College 
School, London (possibly he is now tho oldest of its 
scholars), graduating afterwards at the University of 
London. Ho was secretary of tho City and Guilds of 
London Institute from 1880 until 1888, and within 
this period was a member of the Royal Commission 
on Technical Instruction. Afterwards, for some thirty 
years, ho was superintendent of the Department of 
Technology, City and Guilds of London Institute. 
Long devoted to the interests of the Royal Society 
of Arts, Sir Philip was elected its chairman of council 
in November 1927, succeeding Sir Thomas Holland. 
An inaugural and most comprehensive address de¬ 
livered in that capacity was entitled, “The Royal 
Society of Arts : its Services to Trade and Training”, 

Prof. H. L. Le Chatelier 

Congratulations are also extended to Prof. 
Henry Louis Lo Chatelier, the distinguished French 
chemist, who this week (Oct. 8) eolobrates his eighty - 
socond birthday. Elected a foreign member of the 
Royal Society in 1913, the distinction of the Davy 
Medal was conferred on him in 1916. As the result of 
prolonged investigation, he introduced tho Le Chatelier 
thermoelectric couple, and inaugurated a new period 
in the measurement of high temperatures. One, of 
tho pioneers of miorometallurgy, he was among the 
first to provide exact methods in the science of 
industrial silicates. His scientific work has always 
been closely related to practical applications. Prof. 
Le Chatelier is tho author of many memoirs and 
papers in scientific journals. 

The Gregorian Reformation of the Calendar 

This week is the 360th anniversary of the reform 
of the calendar ordained by Pope Gregory. The day 
following Oct. 4, 1682, was called Oct. 16. It is not 
always remembered that, in addition to tho calendar 
changes, greatly improved lunar tables were intro¬ 
duced for the purpose of computing the date of 
Easter. An article in the Southwark Record notes 
that the necessary calculations were executed by 
Luigi Giglio (Aloysius Lilius), Ignatius Danti, and 
Christopher Clavius. It also points out that the ten 
days stolen from October are now being slowly 
repaid, as the ‘Summer Time* reckoning gives October 
an additional hour each year. 

Lighting of Picture Galleries 

Many visitors to picture galleries must have noticed 
that pictures are often hung on the walls of most 
galleries in such a way as largely to defeat the very 
object for which these expensive institutions exist. It 
is about 120 years since Prof. Henry in America first 
directed attention to the need for collaboration 
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between architects and men of science in planning 
buildings suitable for music and speech. Gradually 
tho inertia of professional conservatism in this matter 
has boon partially overcome ; there remain, however, 
important optical problems relating to tho lighting of 
rooms in which pictures are to bo displayed. Here 
the physicist can help, and already authorities in 
London aro making experiments. At the Tate gallery, 
for example, may be seen the advantage of hanging 
pictures on only one wall of a room, and various 
schemes of artificial lighting are being tried at the 
National Gallory itself. It is now generally agreed 
that pictures in London should bo glazed if only to 
keep thorn clean and free from deleterious gases. But 
there are other reasons too ; experience has shown 
that enthusiasts cannot refrain sometimes from 
touching a canvas, and that pins or other things 
projecting from the headdress of lady visitors to a 
gallery have been known to scratch the pictures and 
do incalculable damage. Since it is the practice to 
hang all pictures flat against tho walls, the reflection 
of those on the opposite wall, as well as that of an 
observer, frequently rondors it very difficult to make 
out detail in a painting. For example, in Room 26 
of the National Gallory, Trafalgar Square, the large 
equostrian portrait of Charles 1 reflects well all the 
otht?r pictures in that room, a good deal of the roof 
and the large and extremely ugly warming device 
and soat in front of it. 

Reflection from Glazed Pictures 

In directing attention to tho question of avoiding 
reflection from glazed pictures, Mr. Robert Howden 
has rendered a useful servico both to artists and tho 
public. His paper, read before tho Royal Society of 
Arts on Oct. 3, clearly stated the elements and 
difficulties of the problem, and it is significant that 
Sir Edwin Lutyens was in the chair. Mr. Howden 
recommends replacing the usual flat glass by a sheet 
bont into a parabola. The adaptation of this device 
to shop fronts has recently been developed by Mr, 
G. Brown, and the effectiveness of such a scheme 
may be seen by viewing the interior of a motor 
show-room at 88 Regent Street, London, through the 
curved plate glass windows. No reflection of the • 
street con be seen and only the contents of the show¬ 
room is visible from without, so that tho window 
itself does not seem to exist. If this could be applied 
to pictures in public galleries, it would indeed be a 
boon. But there is the question of cost and the ever- 
haunting thought tliat perhaps some other and 
simpler solution of the problem may not bo out of 
reach. In order to be effective, pictures hung high 
up would require a different curvature of glass from 
those on a level with the eye, and then all the varieties 
of sizes and shapes of canvases or panels would offer 
further difficulties. Would it not be as well to try 
first the simple device of tilting the pictures a little 
forward ? Why is that not done in the public gal¬ 
leries 1 We think this would at least be an improve¬ 
ment on existing conditions and, if sufficiently suc¬ 
cessful under the usual system of'lighting, the walls 
of new galleries could be built so as to lean a little 
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inwards. It might be worth while to construct a 
light wooden framing that would cover one of the 
smaller walls of the National Gallery, to hang upon 
it pictures with dark backgrounds and then to tilt 
the screen forwards and note the improvement in 
visibility under the conditions of top lighting in use 
there. 

Museum Improvements 

Two articles of real value to museum curators 
appear in the Museums Journal for September, The 
first, by Dr. L. J. Spencer, discusses the artificial 
lighting of museum casos, and rocommonds tho use 
of strip lights along the upper portion of the case, 
and tho painting out of shadows cast by solid shelves. 
The assumption in such a case is that ordinary 
daylight lighting is ignored. Diagrams illustrate some 
of the cases of minerals in the British Museum lit by 
the method described, one tall (10 ft.) case showing 
a specially noat method of making use of the other¬ 
wise useless upper portion, by the fitting of trans¬ 
parent pictures illuminated from behind. In a second 
article, Mrs. Joan C. Stevens suggests a way of 
replacing the very expensive jointed figures used 
(where they can be afforded) for the display of 
costumes. With a little ingonuity effective figures 
can be made at a small cost, with cylinders of rabbit 
netting. The cylinders, head, arms, body, etc., can 
be ‘bent* into shajie as desirod, and in proper position 
can be supported by strengthening struts of wire or 
wood. If the ilhistrations represent the results of 
this process, the home made figuros should find a 
comfortable home in many a museum, impoverished 
or otherwise, 

British Commercial Gas Association 

Thk British Commercial Gas Association, founded 
for co-operative publicity effort in the gas industry, 
field its coming-of-age mooting in Leods during the 
past week. Prince George, after seoing something of 
tho manufacture of gas and gas appliances in the 
city, attended tho dinner on Tuesday evening and 
gave an interesting review of tho achievements of the 
industry. Major Geoffrey Kitson, in his presidential 
address, sot forth furthor particulars of the present 
conditions, stilting among othor things that thoro are 
now five million ‘slot consumers’ on tho books of the 
industry ; that £180,000,000 of money and a yearly 
consumption of 18,000,000 tons of coal, are involved ; 
and that 100,000 workmen are employed. He alluded 
to the advances being made in new directions, and 
in the afternoon, Mr. A. W. Smith, general manager 
and secretary of the Birmingham Gas Department, 
stated in his paper that authority has boon obtained 
from tho Home Office to run a test vehicle on the 
road with special steel cylinders containing gas at a 
pressure of 3000 lb. a square inch. It is hoped that 
gas so supplied may also be used for country houses 
and farms in districts remote from gas mains. 

The executive chairman, Sir Francis Goodenough, 
at the opening of the Conference, spoke of the difficult 
days sure to follow upon the completion of the 
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electricity grid, controlled by the Central Electricity 
Board. He foresees a desperate effort to get business 
for the grid “backed up more and more from White¬ 
hall”. It was in the gas industry that Sir Francis 
gained his first laurels as an authority on salesmanship 
and he insisted on the importance of perfecting the 
commercial side and of practising individual as well 
as collective enterprise. Major Kitson, who is chair¬ 
man of the Leeds City Gas Department, urged the 
importance of gas and electricity, by co-partnership 
and concentration, setting thomsolvos at once to 
aohiove a national ideal of service in the most 
economical extraction of the potential heat, light and 
power from the great reservoir of energy—our sole 
native source—the coal fields. If the spirit and 
demeanour exhibited by Major Kitson prevailed 
more generally it would be a matter for congratula¬ 
tion. Extravagant ex parte statements by the 
advocates of the two agencies where their services 
overlap are greatly to be deplored, and they appear 
to be increasing. Among other things it is to be 
remembered that the exact measurement of the 
efficiency of heating appliances is still a subject of 
difficult scientific investigation. It is appropriate to 
say that in this and other technical problems, the 
University in the city where the Conference was held 
has long co-operated in a fruitful way with the 
Institution of Gas Engineers and that it has a chair 
of coal gas and fuel industries founded as a memorial 
to a great gas engineer, the late Sir George Livesey. 
In this and one or two other university contres in 
Great Britain, the' scientific education of the gas 
engineer is now seriously taken in hand and is pro¬ 
ducing a long-noodod typo of recruit. 

International Scientific Investigation of Population Problems 
The first World Population Conference was hold 
under the auspices of the International Union at 
Geneva in 1928 and the second Conference at London 
in 1931. The proceedings of these Conferences have 
boon published. In addition, three standing com¬ 
mittees organise and to some extent subsidise re¬ 
search (The International Union for the Scientific 
Investigation of Population Problems : its Founda¬ 
tion, Work, Statutes and Regulations. Pp. 28. 
London : c/o Royal Geographical Society, 1932). 
It might perhaps be a matter for debate whether the 
results so far published justify a new and cumbrous 
organisation. But it is another matter when we take 
into account the value of an attempt to look at 
population problems from on international angle. 
All population problems have two aspects—a domestic 
and an international. The problem of emigration is 
a case in point. It may be that too much importance 
has been sometimes attributed to population move¬ 
ments, when, for example, war has been traced to 
over-population. But there can be no doubt that in 
many subtle ways population movements do affect 
international relations very profoundly. Thus if 
the Union can keep international aspects to the 
front, it will be justified whatever may be the value 
of the research which it directly advances. It may 
perhaps be said that in the long run the successful 
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ordering of world affaire will depend upon the inter¬ 
national handling of such matters as emigration and 
others with which the Union deals, and it may be 
hoped that the Union will prosper under the chaHr- 
. manship of Sir Charles Close, who has succeeded Dr. 
.Raymond Pearl in that office. 

Greek Earthquake of Sept. 27 28 

During the night of Sept. 27- 28, a severe earth¬ 
quake occurred in the Chaleidice district of Greece. 
Seven villages were entirely destroyed, more than 
3000 houses were ruined, and 141 persons wore 
killed and 403 wounded. In Salonica, several of the 
public buildings were damaged. From the brief 
accounts so far received, the epicentre seems to lie 
between Salonica and Mount Athos. Mon teas us, in 
his “Geographic S6ismologique“ (p. 253). defines 
three seismic zones in this part of Greece, near the 
towns of Salonica, Izvoro and Kavala, respectively, 
the recent earthquake being probably connected with 
the second of these zones. The shocks wore strongly 
felt in Bulgaria, in the Strumitza valley, in or noar 
which the groat earthquakes of April 14 and 18, 1928, 
occurred, but the epicentres of those earthquakes lay 
about eighty miles to the north of the area recently 
disturbed. 


West Indian Hurricane Season of 1932 

The West Indian hurricane season of the present 
year will rank as one of the notable ones, sinco two 
storms of the first magnitude have already been 
reported. The particulars of the more recent of these 
that have appeared in the Times of Sept. 28 indicato 
a phenomenon of an intensity very much above the 
average, the speed of tho wind being Baid to have 
reached 120 miles an hour at times in Puerto Rico 
on Sept. 27, where at least two hundred people have 
-been killed. The storm is said to have been oven 
more destructive there even than that of Sept. 13, 
1928, and to have been the worst in the island’s 
history. An official figure for the maximum speed 
of the wind will unfortunately not be available owing 
to the fact that the anemometer on the roof of the 
Weather Bureau at San Juan was destroyed with 
tho tower on which it was mounted. The particulars 
given of the track do not indicate anything very 
abnormal. Many September storms pass to the south 
of San Domingo, as did the recent storm ; they 
generally move towards wost-north-west. In this 
case, however, the centre passed near the Virgin Islands 
and was on Sept. 28 apparently moving directly 
towards Jamaica, which suggests a nearly due west¬ 
ward motion. Such tracks are more common in 
August than in September and have generally passed 
close to the north coast of Y uoatan to Mexico, without 
having begun the ‘recurve* to a north-eastward 
movement characteristic of northern tropical hur¬ 
ricanes, which carries so many West Indian stonne 
into the Gulf States. 


Cloudburst near Bakersfield, California 
A cloudburst is reported to have occurred late in 
the night of Oct. 1 near Bakersfield, California, and 
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to have caused water to advance like a tidal wave 
40 feet high down a narrow cation, sweeping away 
i fifteen bridge's, destroying railways and overturning 
locomotives, with considerable loss of life. Bakersfield 
lies within the American counterpart of tho northern 
Sahara and the subtropical deserts of Arabia and 
Persia. The disaster must have occurred within or 
very near to an area with a moan annual rainfall of 
loss than ten inches, which makes it appear at first 
sight the more remarkable. Cloudbursts are, how¬ 
ever, regarded by meteorologists as nothing more 
than extromo examples of ‘instability rainfall* of the 
thunderstorm type—they are in fact often accom¬ 
panied by thunder - and their incidence in normally 
dry regions lias therefore nothing vory anomalous 
| about it. The disastrous floods at Louth (Lincoln¬ 
shire) cm May 29, 1920, duo to an exceptionally severe 
thunderstorm combined with on unfortunate acci¬ 
dental blockage of the narrow valley down which 
tho water might otherwise have passed with little 
damage, occurred in one of tho driest parts of the 
British Isles. The extent of the damage is often 
governed by such accidental circumstances, and it is 
interesting to note that a fall of rain at Cranwell 
(Lincolnshire) on July 11 of this year almost exactly 
equalled the heaviest fall measured in and around 
Louth on May 29, 1920, and came in a shortor time, 
without disaster. 

Climatic Changes in Central Asia 

The theory that Central Asia, particularly the 
Tarim basin, furnishes evidence of progressive desic¬ 
cation during historic times is refuted by Lieut.-Col. 
R. G. F. Schomborg in a paper on alleged changes 
of climate in Southern Turkestan in the Geographical 
Journal for August. Lop Nor, ho maintains, is not 
drying up. Its chan go of level is due to the loss of 
the Qurug River water. That river changed its course 
and though its waters reach the lake they do so by 
a longer course via the Tarim River and so presumably 
are partly lost on the way. The Qurug is said now 
to have returned to its old course. Col. Schomberg 
gives reasons for denying that any of the rivers are 
drying except where increased cultivation calls for 
more irrigation water. He lays no value by the so- 
callod evidence of depopulation in a land whore the 
population is always sporadic and insecure. Dust 
storms, moving sand, and insect pests may easily 
cause abandonment of peopled sites. He denies that 
the many dead toghraqs or desert poplars necessarily 
imply want of water. Sometimes they are killed by 
the rapidly growing tamarisk, sometimes by disease 
and sometimes even by too much water. Tho paper 
is full of valuable arguments bearing on this much- 
| debated problem. 

New Antarctic Lands 

AmBR about a century’s neglect the Enderby Land 
area of Antarctica was revisited in the summer of 
1929-30 by Sir Douglas Mawson in the Discovery , of 
the British, Australian and New Zealand Antarctic 
Research Expedition, known for convenience as 
BlA.N.Z.A.R.E. The Discovery continued her work 
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in 1930-31. A map of the numerous discoveries 
accompanies a paper by Sir Douglas Mawson in the 
Geographical Journal for August. Mawson’s map 
extends from about long. 46° E. to long. 75° E. 
Along almost the whole of that extent the coast line 
is now charted, and a number of prominent peaks 
have been fixed. During roughly the same) period tho 
Norwegian vessel Norvcgia was in the same waters. 
Their map with less detail is published in a paper by 
Major 0. Ieachsen in Norges Svalbavd og Ishavs - 
under stikelser, Meddelse Nr. 12. The two maps ovorlap 
east of Enderby Land and tho names aro different. 
There was, however, an agreement between the 'two 
explorers, Sir Douglas Mawson and Captain Riiser- 
Larsen, made in a meeting in antarctic seas, to 
regard tho meridian of long. 46° E. us roughly 
dividing their respective spheres of work. The 
Discovery thus limited her work towards tho west. 
It is to bo hoped that the confusion of two sets of 
new names will not be perpetuated. 

Scientific Investigations in Hast Greenland 

Good progress is reported in the Danish three-year 
programme of scientific investigations in East Green¬ 
land, which began last year under tho direction of 
I)r. Laugo Koch. The entire expedition comprised 
98 members and they had at their disposal two 
ships, twelve motor-boats and two aeroplanes. 
Twenty-six members of the expedition are spending 
the winter in Greenland : the others returned to 
Copenhagen on Feb. 19. According to tho Times of 
Sept. 21 Dr. Koch announces that already 240,000 
squftro kilometres of the oast coast lands between 
lat. 70° und 77° N. have been surveyed largely with 
tho help of aeroplanes. Important geological investi¬ 
gations havo boon carried on around King Oscar and 
Franz Josef fjords. During the coming winter the 
chief bases are to be at Scorosby Sound, Ella Island, 
Clavering Island and Hochstetter Sound. Each 
station will be provided with wireless and will serve 
as a base; for soap la no flights os well as ground survey 
parties. Hydrographical investigations were also 
carried out in coastal waters and will be continued 
next summer. Biologists are attached to each field 
party, 

Relevelling of London 

The adoption of tho Nowlyn datum for Ordnance 
levels in place of the old Liverpool datum involved 
a change in levels on the Ordnanco maps throughout 
Great Britain. Tho difference, however, is not constant 
owing to errors duo to imperfections of instruments 
in the past. In certain areas surface movements may 
also be responsible. A network of relevelling along 
twenty-one lines was completed for the London area 
in March 1932, involving about 2400 bench marks 
between Hamel Hempstead and Ware on the north, 
Godstone on the south, Windsor on the west, and 
Stroud and Chelmsford on the east. Tho new heights, 
as well as the old, with the location of tho bench 
marks, are published in advance of the sheets involved 
in a volume entitled “Relevelling of London, Ab¬ 
stracts of Secondary Lines 1 * (Ordnance Survey 1932, 
7a. 6d.) The difference between the old and new 
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levels appears generally to be about a foot or & little 
more, the new levels showing the reduction. 

Atrial Photography in Map-making 

The progress made of late years in topographical 
surveying by means of aerial photography is strikingly 
illustrated by a rocent report from the Canadian 
Department of the Interior. Tho Dominion of Canada 
with its vast expanse of hyperborean territory, the 
accessibility of which is rendered extremely difficult 
by the physical conditions, has proved a splendid 
field for this modem method of planimetry. Within 
the last decade, a total area of 402,500 sq. miles has 
been covered by aerial photography, comprising 
125,000 sq. miles by vertical photographs and 277,500 
sq. miles by oblique photographs. Vertical photo¬ 
graphs are serviceable for mapping to fairly large 
scales, or in districts where the country is rough and 
mountainous, while oblique photographs are more 
particularly adapted to the exploratory mapping of 
extensive areas of forest and lakeland of fairly 
uniform level, such as constitute so largo a proportion 
of northern Canada. Indeed, the oblique method is 
known as the Canadian mothod and has been adopted 
in other countries where the conditions are similar. 
Its moderate cost, flexibility and tho small amount 
of ground surveying required render it particularly 
applicable to northern latitudes. During the last ten 
years, forty map sheets on a scale of four miles to 
the inch, each covering an area of 6,000-6,500 sq. 
miles, and three map shoots on a scale of eight miles 
to the inch, each covering an area roughly four times 
as great as the 4 mile-inch maps, havo been compiled 
from oblique photographs and published in a National 
Topographic Series designed to covor eventually the 
entire area of Canada. Other map sheets have been 
issued which have been compiled from vertical 
photographs on larger scales of 1 or 2 miles to the inch. 

The Worker's Point of View 

The Human Factor , vol. 6 No. 8, contains an 
article by Mr. Louis Katin, a non-apprenticcd work¬ 
man, on “Craft Distinction in the Factory 1 ’. He 
demonstrates the importance within the factory of 
the ‘class-feeling* arising over apprenticeship. Ho 
explains tho worker’s prejudice against non-appren¬ 
ticed companions as due to pride of craft, collective 
desire to produce better work than any other factory, 
and consequent dislike of anyone likely to lower 
general efficiency. He suggests that apprenticeship 
should be compulsory for all boys leaving school, and 
possible, without indentures, for those already in the 
industry. The employer should then make sure that 
each was taught by a skilled foreman. He cites as 
difficulties parental disapproval, the length of time 
involved, and the trade union and employer agree¬ 
ments which unduly limit the number of apprentices 
in some trades. Yet he thinks that the three parties 
concerned, consulting with the young people, should 
find a solution, and with the facilities now afforded 
by the technical schools the term of apprenticeship 
might be shortened. Mr. Katin deals convincingly 
with apprenticeship as a source of disharmony and 
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social differentiation amongst the workers. It would 
be interesting to have his opinion on the formidable 
social hierarchies still to be found in factory and 
business organisations whero apprenticeship is non¬ 
existent. 

University of the Witwatersrand Fire 

We are glad to learn from Dr. W. Cullen, honorary 
secretary of the committee formed to restore the 
library of the University of tho Witwatersrand, which 
was destroyed by fire last Christmas Eve, that satis¬ 
factory response has been made to tho appeal for 
funds and books. So far, about 6000 volumes have 
been despatched to the University and 4000 have 
still to go. Mr. J. Cl, Gubbins, whoso name is most 
intimately associated with the ‘Africana Collection*, 
has been in England for several months and, as a 
result of his efforts, a very remarkable collection of 
historic material connected with South Africa and 
the Rhodesias has boon brought together, which, if 
circumstances permit, will bo exhibited in London 
this autumn. Lieut.-Commander Tufnell, nephew of 
Mr. Gubbins, has generously given £000 for some 
exceedingly rare books and prints which Mr. Gubbins 
has procured for South Africa. The committee has 
also received from the Imperial Chemical Industries 
and its subsidiary companies a very useful donation 
of 1000 technical and scientific books, and from Lord 
Melchett tho residue of bis lute father’s library, 
which numbers about four hundred volumes. Tho 
University authorities have informed tho appeal 
committee that, though funds are limited, they have 
decided to start building the new fire-proof library, 
but will only complete it as tho necessary money 
becomes available. 

The Children's Museum in Brooklyn 

This interesting venture mad© unprecedented 
growth and expansion in attendance and activities 
in 1931. The city’s effort to find emergency employ¬ 
ment resulted in a welcome temporary addition to 
the workers, who at one time numbered so many as 
a hundred. The Museum has three main aims : to 
give children joy and satisfaction through wholesome 
activity ; to make their education fun ; and to givo 
them a consciousness of ability to succeed (Museums 
of The Brooklyn Institute of Arts and Sciences - 
Roport for the Year 1931). It follows these aims 
through six divisions of activity—lectures, docentry, 
loons, boy scouts, mineralogy and the library— 
and much ingenuity is shown in the methods 
of laying hold of the ohildish interests. For example, 
there is the jig-saw puzzle section, where the puzzles, 
made in the Museum and related to the exhibits, 
now number 1000, and were used by 111,727 children. 
But this ploy demanded a preliminary, and we are 
told that one coloured woman, Estelle Hall, presided 
at the washing of 143,677 pairs of [coloured] hands 
in preparation for assembling puzzles and handling 
books. The loan division now owns 3812 exhibit 
oases, many boxed by emergency workers, and 
during the year these loans made 2,350,260 contacts 
in the 668 schools which borrowed them. 
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Extension of the Piccadilly Railway 

The Piccadilly railway originally ran from Ham¬ 
mersmith to Finsbury Park, a distance of 8J miles 
through the centre of London. It is now being 
extended and on completion next year will be 25 
miles long and will run from west to north across 
Greater London. The section from Hammersmith to 
Acton Town has been running for some weeks. The 
section from Finsbury Park to Arnos Grove, South- 
gate, was opened on Sept. 19. Each station with 
the exception of Arnos Grove is fitted with throe 
escalators, The running of the trains will be notified 
to passengers by t doscribers t showing the destination 
and the stations at which stops will bo made. Although 
there are twelve different stations, only two con¬ 
necting wires aro required for operating the des- 
cribers. A 2J minutes service will bo run to and 
from Wood Green and a minutes service to Arnos 
Grove. This requires 347 trains each way between 
Wood Green and Hammersmith and made it neces¬ 
sary to provido 275 now cars. The motor cars are 
equipped with two 240 horsepower motors and tho 
avorago speed including stops is 25 miles por hour. 
The electrical energy is obtained on the three phase 
system from the North Metropolitan Electric Power 
Supply Company. There are three substations each of 
which contains three 1500 kilowatt mercury arc recti¬ 
fiers for converting tho power to tho direct current 
system required by the motors. These converters 
have been made by the British Thomson-Houston 
Company at Rugby and embody improvements. The 
line is equipped with automatic signals of tho colour 
light type. Those are controlled by track circuits 
and provided with train stops. 

Announcements 

It is announced that Dr. G, G. Anderson, deputy 
medical secretary of tho British Medical Association 
since 1919, has been appointed modical secretary of 
the Association in succession to Dr. Alfred Gox, who 
has retired. 

The following awards were made at the Council 
meeting of tho Royal Aeronautical Society held on 
Sept. 20 : Silver Medal, to Senhor Juan de la Cierva, 
for his work in connexion with the development of 
tho autogiro ; Simms Gold Medal, to Mr. P. Salmon, 
for liis paper and work on catapults ; Wakefield Gold 
Modal, to Mr. L. G. Friso, for his invention of the 
Frise aileron ; R.38 Memorial Prize, to Mr. D. H. 
Williams and Mr. A. R. Collar for their joint paper 
on “Tho Motion of an Airship under Certain Con¬ 
ditions” ; Pilcher Memorial Prize, to Mr. Dowsett, 
for his paper on “The Design of Aeroplane Controls 
and Control Systems”. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentionedAn 
assistant investigator in the Safety in Mines Research 
Board tenable at Sheffield—The Under-Secretary for 
Mines, Establishment Branch, Mines Department, 
Cromwell House, Dean Stanley Street, Millbank, 
London, S.W.l (Oct. 22). A biochemist at the 
Queen’s Hospital, Birmingham—The House Governor 
(Oit, 31). 
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Letters to the Editor 

[The Editor doe# not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any oth$r part of Nature. No notice is taken 
of anonymous communications .] 

Fertility of Bees and Vitamin E * 

The question arises os to how in the bee colony 
certain larva* are turned into queen bees with extra¬ 
ordinary powers of fecundity while the larva* which 
become worker bend normally are sterile. The larvro 
start equal, for both queen and worker larva* are 
incubated from fertilised eggs, and it is known that 
a worker larva not more than throe days old can be 
converted into a queen. The suggestion was made 
by one of us that the larva destined to be a queen 
bee was given a diet rich in vitamin E which is 
necessary for fertility, while this vitamin was with¬ 
held from the worker larva. The queen larva is fed 
solely on what is termed ‘royal jolly’, and when the 
queen is actively laying (for example, 2000 eggs a 
day) she is fed by her attendants with tho same rich 
food. Koyal jelly is generally accepted as being a 
secretion from tho pharyngeal glands. Worker larvse 
are supposed to be fed on royal jelly up to the age 
of throe days when they are weaned on a diet of 
honey and pollen. According to von Planta (Cowan’s 
“Honey Boo") tho larval foods of the bees havo the 
following average composition : 



Albumen. 
(l>or cent) 

Fatty 

Substances, 
(per cent) 

| Sugar. 

(per cent) 

Quern 

46-14 

13-66 

; 20-30 

Worker 




Under 4 days 

63 -38 l 

8 -3H 

18-00 

Over 4 ilsyt 

*27 -87 

■ 3 -08 

i 44 93 

Average 

40 02 

0 03 

31-61 


To try to prove whether royal jelly contains an 
amount of vitamin E which is not present in honey 
and pollen tho following research was undertaken : 

Ten young female rats in separate boxes with their 
first new-born litters were put on a vitamin E-free 
diet on May 20, 1932. The diet was prepared in the 
chemical department of British Drug Houses Ltd. 
and a sufficiency of yoaat and ood liver oil was added 
to keep the rats in good condition and maintain the 
growth of the young. It was considered that by 
suckling their young up to the weaning period the 
mothers would be drained of any store of vitamin E 
in tboir bodies; experionoo has shown that the 
power of such mothers to brood is lost by the con¬ 
tinued feeding on tho vitamin E-free diet. 

On May 26 mother rats (1 and 2) with their young 
were given in addition each day about 2 gm. 
of pollen and honey, while mother rats (3 and 4) and 
their young received about 2 gm. of honey and pollen 
a day, tho pollen in this case having been first soaked 
m honey and water for 24 hours. Tho rats eat the 
pollen and honey well. On June 27 a supply of 
royal jelly (queen bee food) collected from colonies 
about to swarm was available, and mother rats (5, 
6 and 7) and their young were given about 0*05 gm. 
of this jelly in addition to their diet. The royal jelly 

* From tho laboratory of tho London light and Jflpctrtoa] Clinic. 
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was put at the back of the tongue of each rat so that 
it was all swallowed. It was soon realised that the 
supply of royal jelly would not be adequate for 
these mothers and their young, so on July 6 the 
young were removed, and the experiment continued 
on the mother rats alone ; the young from the other 
mother rats were removed also. Mother rat (9) had 
killed her litter soon after birth : from July 6 onwards 
she was given in addition to the vitamin E-free diet 
about 2 gm. of worker larva* bee comb, so that she 
got both the young larvce and their food to eat. 
Mother rats (8) and (10) were kept as controls on the 
vitamin E-free diet without any addition from the 
hive. 

Healthy bucks kept during the night on a normal 
diet of bread and milk, oat« and green food, were 
from now onwards put to the mothers during the 
day time ; the bucks were changed so that every 
mother rat had an equal chance of fertilisation. 

On J uly 29 one of the royal jelly rats had a litter 
of live healthy young. She killed these after two 
days’ suckling. The supply of royal jelly having now 
given out, on Aug. 3 any addition of honey and 
pollen was also stopped. A few days later another 
of the royal jelly rats had a litter of fully developed 
young, but lulled them just after birth. One of the 
other mother rats which had received an addition 
of pollen and honey to the diet was found with one 
immature dead foot us. All the others having failed 
to conceive, the experiment was stopped on Aug. 12. 
Each of the mother rats had increased in weight 
during the experiment, the royal jelly rats by about 
26 gm. each, the others by 30-38 gm. and all were 
in good condition at the end. 

The results show that the daily addition of about 
0*05 gm. of royal jelly during one month effected the 
production of two full term litters among three rats, 
while tho addition daily during two months of 2 gm. 
a day of honey and pollen or for ope month of worker 
larva* comb was ineffective, only one immature foetus 
being produced among five rats. 

It is proposed to continue the research next summer, 
but the evidence so far appears to justify the con¬ 
clusion that the bees add vitamin E to royal jelly, 
on which queens are raised, and withhold it from 
worker larval food. It is surmised that the vitamin 
is obtained from pollen and concentrated by the 
workers possibly in the secretion of their pharyngeal 
glands, which may produce royal jelly. 

These experiments may open up a new avenue of 
research for bee-keepers and lead to better agree¬ 
ment on matters appertaining to the biology of the 
honey bee (Apis mdlifica L.). 

The expense of this research has been met by a 
grant from the Royal Society Government Grant. 

Leonard Hill, 

E. F. Burdbtt, 


Constitution of Cholesterol 

On account of tho biological importance of the 
sterols and bile acids, and the relation of the group to 
vitamins and hormones, particular interest is attached 
to a knowledge of their molecular structure ; and I 
have recently reviewed the whole of the chemistry 
of these substances from the point of view of the 
hypothesis that the oarbon skeleton of cholesterol is 
terpenoid, that is, made up of isoprene units with the 
extrusion of three carbon atoms from one of the units. 
It has been found possible to devise a formula which 
identifies the cholesterol carbon skeleton with that of 
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the hydrocarbon equalene leas three carbon atoms, 
and it is believed that the new expression offers a 
satisfactory explanation of the complex relations 
brought to light by the combined work of Windaue, 
Wieland, Borsche and many other chemists. 

It is suggested that cholesterol may bo 2:6:22- 
trimethyl-(7:24) (8:22) (12:21) (16:20)-totracyclo- 

tetracosene-A- 1,17 *14-ol and those who euro to 
decipher this rather striking example of organic 
nomenclature will find a carbon skeleton consisting 
of two seven-membered rings fused together as are 
the benzene rings in naphthalene, and again two 
flve-membered rings, one fused to each of the seven 
rings, as closo together as possible but avoiding the 
formation of any quaternary carbon atom. The 
secondary alcoholic group and the double bond of 
cholesterol may be in tho usually accepted positions, 
but it is much better to move both groups one 
position to the left in tho graphic formula? as usually 
printed. This is compulsory in the cose of all sterol 
constitutions on the lines of Rosenheim and King 1 
and Wioland and Dane 8 and it makes the position 
of tho hydroxyl identical in the sterol and bile acid 
molecules. 

With this altered position of the hydroxyl group 
the recently proposed formula of Wieland and Dane 
covers tho ground remarkably successfully, except 
that Wioland’s own explanation of the nature of 
pyrocholoidanic acid cannot be utilised in the new 
system. 

A more complete and yet brief account of this 
subject hoe been incorporated in a paper recently 
communicated to the Chemical Society, but in view 
of a discussion on the chemistry of the sterols to be 
opened by Prof. Heilbron at a meeting of the Chemical 
Society in December, it is thought that the pro¬ 
tagonists will appreciate the opportunity to consider 
in advance the theory now put forward. 

R. Robinson. 

The Dyson Perrins Laboratory, 

Oxford. 

1 Chem . Itui ., 51, 694 ; 1932. 

* Z< phytiol. C'hem. f 210, 208 ; 1932. 


Variations of Latitude and Great Earthquakes 

MinNK, Cancani and Sieberg have studied the 
connexion between the latitude variation and earth¬ 
quakes statistically, by considering the pole shift to 
strain the earth ; the stress called forth by the shift 
was discussed by Spitaler. Dr. H. Kimura has pub¬ 
lished, in recent volumes of the Proceedings of the 
Imperial Academy , Tokyo , the results of direct 
observations of latitude made at the international 
stations. Plotting the unsmoothed mean values of 
morning and evening groups of observed pairs of 
stars, I find sharp bends almost simultaneous with 
many disastrous earthquakes, as given by Prof. A. 
Imomura in his catalogue. The accompanying 
diagram (Fig. 1) for the interval 1928-31 illustrates 
the features—time is marked in dots, great earth¬ 
quakes by x, minor world-shaking earthquakes by 
short transverse lines, and deep earthquakes by o. 

A glance at the diagram shows that: (1) great earth¬ 
quakes change the course of pole shift and mostly 
form angular points : (2) the effect of earthquakes is 
much felt When the amplitude of latitude variation 
is small {see the course for 1928): (3) the velocity of 
the pole changes before and after great earthquakes: 
(4) curvature is diminished before or after great 
earthquakes —the path becomes straight or even 
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concave outwards: (5) deep earthquakes, though 
feebly felt on the surface, sometimes affect the pole 
shift (see 1928.39 and 1030.14). 

Considering that the path before the earthquakes 
of Khorassan (1029.33) and Newfoundland (1929.89) 
was nearly straight for about two months, such sub¬ 
terraneous process seems to have been going on for 
many weeks. It therefore seems likely that there is 
some foreboding of the earthquake, if daily obser¬ 
vation of latitude variation bo examined ; the change 



of velocity givos another hint to prediction, though 
the locality cannot bo stated. 

The readjustment of the principal axes appears 
sometimes to Like place by roughly antipodal earth¬ 
quakes. There are numerous examples, but the 
earthquakes of Kansu (1920.96 and 1927.39) and 
Mendoza (1920.96 and 1927.28), following one after 
another, are typical examples. If the polo be shifted 
by earthquakes as hore described, the nutations 
following them are likely to be detected ; if the core 
be liquid, it would act as a damper and make the 
motion aperiodic. Quantitative discussion can only 
be made by examining the result of daily observations, 
of which we have the Btrichte of the Potsdam Geodetio 
Institute, but those of recent years are not yet 
published. 

H. Nagaoka. 

Institute of Physical and 
Chemical Research, 

Tokyo, July 29. 

Twisted Trees—Real and Mineral 

Among the Research Items in Natube of July 23, 
1032, p. 136, reference is made to an interesting paper 
on twisted trees by Knorr («/. Heredity, 1932, 
28, No. 2). From a systematic survey of twisting in 
various types of trees, tho regional distribution of this 
deformation and the statistical data as to the clock, 
wisq and anti-clockwise twisting, Knorr discards light, 
tropism and influence of winds as possible causes Of 
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this phenomenon. He concludes tree twisting to be 
genetic in origin, and therefore regards the lumber¬ 
men's practice of sparing twisted trees as likely to per¬ 
petuate and even enhance the existing evil. To the 
biologically inclined forester this naturally repre¬ 
sents a well-cut and working hypothesis ; and yet, 
I am not convinced. 

We can eradicate every vestige of these unfortunate 
trees and still a new and even more luxurious growth 
of twisted trees may spring up in the course of time 
on the ashes of the old. 

The solution to this apparent paradox is to be 
sought in the soil or rather in the fusion of heredity 
with environment. The tracing of an organism’s 
form and functions to some more primitive type of 
organic life is basic to our conception of evolution. 
But unless we can extend this relationship and 
identify the more fundamental characteristics of 
living matter with the properties of its constituents— 
the inorganic world -and thus establish a link 
between these two spheres, the theory of evolution 
will remain a wandering derelict. 

Minerals constitute an intrinsic component in 
every organic cell, extending from the iron and 
sulphur bacteria up to the highest floral and faunal 
complexities. 1 

The alkaline earth group together with some 
silicates represent the material which imparts pro¬ 
tection, rigidity and form to living matter. This 
function is the direct outcome of the physical and 
chemical properties of these substances and there¬ 
fore wo may expect to find in the mineral world some 
primitive skeleton outline of the organic structural 
forms. 

Actually the salts of calcium, barium and stron¬ 
tium as well os silicates produce arboreal growth such 
as creeper, bush and tree-liko forms.® 

This stabilising tendency—both in their inorganic 
condition and in organised matter—is undoubtedly 
due to the transitory colloidal state of these sub¬ 
stances and the peculiar character of osmosis resulting 
from it. 

A more detailed study has shown that this charac¬ 
teristic is even more specific and the growth is typical 
to each individual radicle or group. 

So we find the calcium salts yield upright tree-like 
formations with a corrugated surface, barium salts 
give straight growth with a spiral surface, strontium 
salts form beautiful spirals of a smooth tape-like 
growth, whilst silicates produce bamboo-like for¬ 
mations. 

Again, our experience with the introduction of 
such groupings as sulphates, carbonates, phosphates 
and oxalates shows that the increase in constitutional 
complexity of tho radical combinations, especially 
organo-metallic associations, is followed by a remark¬ 
able impetus in arboreal growth and general functional 
augmentation. 

Hie gradual substitution of these substances by 
one another in the organism without impairing 
general metabolism seems to be well established. 
The silicious matter of the lower organisms gave way 
to calcium carbonate which in its turn was substi¬ 
tuted by oalcium phosphate in the higher forms. 

Our study of bacterial culture media, general 
nutrition and such plants as loco-weed, tobacco 
leaves, etc., shows that this substitution is applicable 
to barium and possibly strontium. 

Considering all these facts it seems to me that tree 
twisting is primarily due to local soil peculiarities 
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which have in course of time modified the structural 
constituents of the plants. 

Knorr’s observation as to regional distribution of 
tree deformation is as much in support of his genetic 
idea as the one presented here—his record of a 
balance in clookwise and anti-clookwise twisting is, 
however, certainly in full agreement with the view 
advanced in this letter. 

Siach an equilibrium seems to be fairly general in 
periodic formations and is due to boundary influences 
as well as progress of diffusion in the direction of 
least resistance. This symmetry was observed in 
the spiral formation of several inorganic and orgonio 
substances. 1 

Whilst emphasising this genetic r61e of mineral 
matter and its substitution—it is obvious that the 
cell adaptation to a new or modified environment 
becomes slower and more difficult with the increase 
in its differentiation and specialisation ; in other words, 
heredity influences become more accentuated as we 
ascend tho scale of organic life. 

Heredity thus appears as a moulding, an incarnate 
history of successive environmental stages transmitted 
from the past. ’ 

Maurice Cofisarow. 

145 Alexandra Road, 

Manchester, S.W, 

1 Ooplaarow, Chemical News, 134, 305, 323, 338 ; 1927. 

• C oplBarow, J. Chetn . Sac. t 233 ; 1927 : KolL Z., 47, 60 ; 1929. 

• Copiaarow, KoU. Z. t 64, 237 ; 1931. 

Human Pathological Conditions Determined 
by Any One of Several Genes 

It is a striking fact that in many inherited human 
pathological conditions more than one type of inheri¬ 
tance is found. To quote only two examples, retinitis 
pigmentosa may bo either dominant or recessive, and 
congenital stationary night blindness may be domi¬ 
nant, recessive, or sex-linked. 1 In a collection 
of human pedigrees of a condition showing dominant 
inheritance there is no possibility of determining 
whether a single dominant factor is involved in all 
cases, or whether the condition may be determined 
by any one of several dominant factors. This is 
also true of sex-linked inheritance, but in the case 
of a condition which behaves as a recessive, a test 
is available. The incidence of first-cousin marriages 
amongst the normal parents of affected offspring can 
be related to the incidence of the condition in the 
general population. The formula in use was pro¬ 
posed by Lenz® and Dahlberg.* 

If a be tho incidence of cousin marriages in the 
general population, and p* the incidence of the 
recessive defect in the general population, the pro¬ 
portion of cousin marriages amongst the parents of 
affectod offspring is given by 
a 

a + 16 p 

The value of a may be taken as 0-008 in European 
communities. Hogben summarises the data on 
albinism collected by Pearson, Usher and Nettle- 
ship. 4 Excluding non-European oases, partial 
albinism, and uncertain aibships, the data fit the 
hypothesis of simple reoessivity reasonably well. 
For these cases the percentage of first-cousin marriages 
amongst the normal parents of albinos is 17. This 
corresponds to an incidence of albinism in the general 
population of 1 in 168,000. But, the incidence of 
albinism in Europe is known to be of the order of 
1 in 10,000 to 20,000* It is very difficult to account 
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for this discrepancy except by postulating that 
albinism is determined, not by one recessive gene, 
but by any one of several. 

Retinitis pigmentosa presents the same 
phenomenon. The percentage of cousin marriages 
in the Usher 5 pedigrees, as summarised by Hog- 
ben, 1 is also 17. The incidence of the condition, 
even excluding cases determined by dominant 
inheritance, must'be much higher than 1 in 168,000. 
It is to bo noted that the exclusion of certain oases 
by Hog ben cannot affoct the result. The incidenco 
of consanguineous unions is at least ns high for the 
unselooted material. This applies to albinism also. 
Juvenile amaurotic idiocy may be taken as a third 
example. In Sjogren's 0 families, the percentage of 
cousin marriages is 15*3, corresponding to an inci¬ 
dence of the condition in tho general population of 
1 in 130,000, again an excessively low value. 

Alcaptonuria provides an interesting contrast. 
The data have been recently summarised by Hogben, 
Worrall and Ziovo. 7 Tho incidence of first cousin 
marriages is 42 per cent. This corresponds to an 
incidence of the defect of I in 2,330,000. The figure 
of 42 per cent may be too high as it is based only 
on those families in which the relationship of the 
parents is definitely stated, but the authors point 
out that oven if it wore not too high, the figure of 
1 in 2,000,000 is probably not too small for this 
very rare condition. 

It seems very probable, therefore, that many 
human defects may be conditioned not only by one 
of two or three factors differing in their transmission, 
but also by one of several factors exhibiting the 
same type of transmission. Tho crucial test, would 
be provided by the marriage of unrelated affected 
persons, but such marriages are, unfortunately, very 
rare. 

The reason why it should so frequently happen 
in human rocords that tho same end result may be 
due to one of several factors is not difficult to under¬ 
stand. In laboratory material, or in domesticated 
animals and plants, the observer is usually doaling 
with one strain, or with a stock in which inbreeding 
has taken place. In tho case of human defects, 
on tho othor hand, countless observers all over the 
world aro constantly putting on record n substantial 
proportion of the rare deformities occurring in a 
race in which random mating is the rule. 

Tho implications, if the phenomenon is accepted 
os one of gonoral occurrence, are of considerable 
theoretical and practical importance, but it is 
unnecessary to discuss them here. The value of 
studies on consanguinity is omphasised especially 
in tho case of conditions that are too common for 
a significant excess to be expected if only one factor 
were concerned. It iB also becoming increasingly 
ovident that an adequate human genetic prognos¬ 
tication demands a close study of the individual 
family concerned against the background of cases 
recorded in the literature, these being sifted, classified 
and analysed by appropriate methods. 

J. A. Fraser Roberts. 

Institute of Animal Genetics, 

University of Edinburgh, 

Aug. 29. 

1 Hogben, J. Genet., 26; 1931. 

1 Uni. JaUneh. Med. Woehm., 66 ; 1919. 

• Bahlbcrg, Bereditas, 14; 1930, 

4 Pearson, Ushet and Nettfoahip, Draper* Co. Jfo#. Mem., 1-4 ; 1913. 

4 "Treatury of Human Inheritance 1 ' £; 1922. 

# SJfliren, TieredlUu, 14 • 1930. 

v Hogben, WorraU and ZJevc, Proc. Roy. Soc. Edin 62; 1982. 
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Evolution of Hormones 

It is clear that tho integrative mechanism implied 
in tho word ‘hormone’ or its synonyms consists of 
two parts : there are on one hand the cells which 
elaborate the specific chemical substance, on the 
other, the cells which respond to the presence of this 
substance when it is brought to them. The object 
of this letter is to point out that evidence exists that 
some at least of these linkages have boon established 
by the evolution of a tissue responsive to a sub¬ 
stance already produced within the organism for 
some other purpose or through some vagary of 
metabolism. 

There are several examples of tho apparently use¬ 
less presence in relatively primitive organisms of 
chemical substances which in higher groups have 
acquired a physiological function as hormones. That 
adrenaline is present in certain annelids 1 is much 
more certain than that it has any endocrine function 
in this phylum. The specific substance of the mam¬ 
malian posterior pituitary which causes contraction 
of the uterine musculature is represented oven in the 
olasmobranch, 2 though it must bo admitted that it 
is by no means certain that this substance has 
acquired a natural physiological function even in the 
mammal, and it is of course possible that it has some 
unknown function in the fish. A better example, 
therefore, is tho prosonco of an oostrin in insects,* 
since the occurrence of sharply-dolimitod gynandro- 
morphism makes it highly improbable that there are 
functional sox hormones in this class. A converse 
ease is tho vestigial survival in the pituitary of the 
mammal, despite tho disappearance of the responsive 
tissue, of tho substance which causos the expansion 
of amphibian melanophores and toleost erythro- 
phores. 4 Moreover, there are many examples of the 
extension of responsive tissue in evolution ; thus the 
ventricular muscle of the mammal has developed a 
sensitivonoss to adrenaline which is absent in the 
reptile. 6 Is it too fanciful to regard tho refractori¬ 
ness of the genital organs of very young female 
rodents to stimulating hormones, 6 or of the beating 
heart of the two-day-old chick embryo to adrenaline 
and acetyl-choline, 7 as instances of phylogenetic 
recapitulation ? 

The most striking illustration for the present argu¬ 
ment, however, is the demonstration 8 of a substance 
in the anterior pituitary which stimulates the develop¬ 
ment of the mammary glands in the guinea-pig and 
of the crop gland in tho pigeon, two analogous but 
by no moans homologous organs, which must have 
developed separately their responsiveness to this 
(apparently) single substance. 

David Landsboroxjgh Thomson. 

McGill University, 

Montreal, Canada, 

Sept. 8. 

* J. F. Gaskell, J . Gen. rhysiol 2, 73 ; 1910. 

1 L. T. Hogtxm and G. R. de Boer, Quart . J. Exp. I'hytwl., 16, 
1«3; 1925. 

• 8. Loewc, W. Raudcnbuach, H. K. Vikm and W. C. van 11 cum ( 
Biochem. Z„ £44, 347 ; 3932. 

4 B. Zondek and H. Krohn, Klin. Wochenschr 11, 405 ; 3932. 

4 T. E. Elliott, J . Physiol., 82, 401 ; 1906. 

4 B. P. WleBncr, J. Physiol 76, B9l’; 1032. , 

* C. Markowitz, Amer. J. Physiol., 97, 271 ; 1931. 

• 6. Riddle, H. W. Hates and 8. Pykshorn, Proc. Soc. Exp, Biol. 
Med., 29 3211; 1932. 
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Has Physics Discarded Mechanism ? 

In his British Association presidential address of 
1931, General Smuts pointed out that “the older 
mechanistic conception of Nature is being modified”. 
This is undeniable; but to what extent does it justify 
the accompanying statement that “the very basis of 
mechanism is undermined” ? This has been repeated 
frequently, with applications to psychology, ethics and 
philosophy that are as obvious as they are debatable. 

What then is the meaning of ‘wave mechanics’ and 
‘quantum mechanics’ ? If wo define mechanisms as 
systems, of any kind, in which their constituent parts 
or factors co-operate definitely, precisely, and in 
most cases repetitively, in such a way that energy is 
transmitted, transferred, or transformed, is not some 
such concept not merely legitimate, but indispensable 
to physics, as distinct from pure mathomatics, which 
may, or oven must, dispense therewith ? 

To cite specific examples, are not the rotating 
galaxy, the solar system, crystal oscillators, vibrating 
atoms, and possibly also electrons and protons, 
mechanisms in the same sense as a clock is a 
mechanism ? Further, if we regard any series of 
periodic changes /is a wave series, may we not include 
under ‘wuvo’ a swinging pendulum, a water wave, and 
an electron ? 

It should bo observed that purpose, in any form, 
is noither implied nor excluded, while tho uncertainty 
principle may express only tho limitations of know¬ 
ledge, not necessarily the character of Nature. 

Is not the ‘older mechanistic conception’ being 
replacod by the concept of mechanisms which arc so 
much more complox, delicate and precise than earlier 
models that only mathematical expressions are ade¬ 
quate for their description and explanation ? But it 
does not follow that, because such mechanisms 
cannot be imaginatively represen ted, they are there¬ 
fore non-existent; it simply implies that they are 
too complicated for imagination to grasp. The 
advance in theory, then, does not justify the com¬ 
plete discarding of mechanism, as such. 

J. F. Turner. 

The Univcrsitv of Liverpool, 

Aug. 22. 


Change of Paramagnetic Susceptibility 
due to Absorption of Light 

We have already published in Nature 1 a note 
giving the results of our observation on the change 
in susceptibility produced in paramagnetic solutions 
like that of chromic chloride, et-c,, due to light 
absorption. Following tho suggestion of S. Kato, we 
had assumed that tho absorption maxima at X 4300, 
6100 in a given solution of chromic chloride were due 
to the transition of the Cr+ + +ion from the A F' to 
*Q rosp. *H state. On the supposition that both in 
tho initial and in tho final state the magnetic moment 
of the ion is due only to the spin momenta of the 
magnetic electrons, such transitions would bo accom¬ 
panied by diminution in the magnetic moment of 
the ion. We reported that the result of our observa¬ 
tion indicated a diminution in tho susceptibility of 
the chromic chloride solution and therefore was in 
agreement with our theoretical assumptions. 

Recently Gortor® reports that he has observed a 
similar diminution of susceptibility in a solution of 
chromic chloride due to absorption of light, but he 
finds that this diminution is to be attributed to rise 
in tho temperature of the solution. Since the publi¬ 
cation of our letter in Nature, we have found that 
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the deflection of the bulb containing the chromic 
chloride solution corresponded to an increase in its 
paramagnetic susceptibility and not to a diminution. 
A paper containing the results of our investigation 
was sent about two months ago to the ZeitschHft ftir 
Physik , where the experimental details will be found. 
We may mention here that we used a torsion balanoe 
of period 3 6 sec., and neutralised the effect of the 
field on the bulb containing tho concentrated solu¬ 
tion, by attaching a bismuth ball of suitable size 
below it. The response to the incident light was 
almost instantaneous, and after a prolonged exposure 
the light spot gradually returned to its original 
position and then moved over to the opposite side. 
Spccchia 8 has also observed this quick increase in 
magnetic susceptibility due to light absorption. 

In using the torsion balance, the bulb has to be 
placed almost in a position of instability in the 
inhomogeneous magnetic field, and for each set of 
observations a new adjustment has to be mode. 
Under such conditions it is difficult to obtain repro¬ 
ducible results. We have, therefore, tried other 
methods of making this effect measurable. The 
following one we think will give fairly consistent 
results. A modified form of the inclined capillary 
tube arrangement used by Liebknocht and Wills 4 
is filled with chromic chloride solution and tho 
meniscus is placed between the pointed poles of an 
electromagnet. Light from a mercury arc, after 
passing through an infra-red filter, is focused from 
the top on the meniscus. Observation of the position 
of tho latter in the magnetic field is made, once 
when the incident light from the aro is further 
filtered through a concentrated solution of chromic 
chloride, and again when this filter is taken off. 
Deflections of about 1-5 scale divisions of tho micro¬ 
meter scale in the eye-piece of tho observing tele- 
microscope, indicating an increase of susceptibility, 
were noted. 

Since the transitions from the 4 F' to the *0 resp. 
the l H state represent diminution of the spin moment 
of the ion, tho observed increase in susceptibility 
can only be interpreted as being due to tho temporary 
break down of the Lcoupling between the Or+ ++ion 
and the associated water molecules. Borne interesting 
applications of this result are given in another paper 
which appears in the Zeitsehrift ftir Physik. 

D. M. Bosk. 

University College of Science, P. K. Raha. 

92 Upper Circular Rd., 

Calcutta, Aug. 3. 

' NATL'RK, 187. 520, April 4, 1931. 

■ NATfTltH 130, oo, July 0, 1932. 

• SfM'cchla, Phy*. Btr 647 ; 1932. 

4 Llebknccht and Will*, Z)rt«k*« Ann., 1, 178 ; 1900. 


Iodine in God Liver Oil 

The purpose of this note is to indicate to British 
workers in the field of endocrine secretions and 
nutrition certain experimental work which we have 
thus far withheld from complete publication pending 
studies which wo are now ready to report in detail. 

We showed 1 that ferrous iodide mixed with the 
food would benefit rats on a diet deficient in vitamin 
A. Later we demonstrated that unsaturated fatty 
acids were apparently indicated in addition.® More 
recently we have summarised our findings.® 

Studies made during the past winter and spring in 
which we induced log-weakness in chicks by the 
intravenous injection of anterior pituitary extract, 
but prevented it in other animals by orally ad minis- 
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tered thyroid extract, have led us to interpret cor¬ 
rectly the findings of a poultryman who reported to 
us the remarkable success secured by him in adminis¬ 
tering iodine to a number of chicks that had developed 
leg- weakness on a diet apparently adequate so far as 
cod liver oil and fish meal were con corned, but 
containing an excess of wheat. In an extensive 
report, which will shortly appear in Endocrinology 
(Chidestor, Ashworth, Ashworth, and Wiles), we are 
describing our results, which seem to emphasise the 
rdle of the iodine in cod liver oil in the prevention 
of rickets. We suggest that since ergosterol and 
ultra-violet light may induce excess calcifications and 
even set up a profound calcium-iodine unbalance, it 
may be wise to utilise cod liver oil, which wo have 
found it possible to super-iodise and otherwise 
mineralise in the treatment of cortain diseases.* 
Several investigators, including our group, have 
shown that iodine will prolong the lives of rats that 
have had an excess of vitamin D. 

We have already credited (loc. cit.) Col. McCarrison 
with his initial emphasis on tho iodino-fat balance in 
nutrition, and considor ourselves fortunate in having 
been able to point out the rdle of ferrous ibdide and 
unsaturated hydrocarbons and fats in several so- 
called vitamin deficiencies. Wo are especially 
interested at present in tho fact that a variety of 
substances of benefit to the organism can be carried 
into the cells by cod liver oil. We are attempting to 
have others repeat our observations and make clinical 
tests with super-iodised cod liver oil in tuberculosis 
and the common cold and also to compare the results 
obtained in loprosy with ordinary chaulmoogra oil, 
with those secured by iodising it. 

If our studies are significant—and we believe that 
long-continued experimentation makes them so ■ wo 
have evaluated tho rdle of tho iodino of cod livor oil 
in tho treatment of nutritional diseases and furnished 
an explanation of the activity of many iodine- 

containing medicaments. ^ _ 

F. E. Chipkster.* 

A. L. Ashworth. 

G. A. Ashworth. 

Department of Zoology, I. A. Wiles. 

University of West Virginia, 

Morgantown, Aug. 29. 

1 Chldester, Eaton and Thomson, Science, 80, 041; 1912. 

1 Chldoster, Eaton and Hpolcher, Anat. lice., 47, 804,1030; Chid ester, 
Med. Timet, AO, 1S8 ; 1931. 

• Science, 7B, No. 1034, 106; No. 1941, 2H6- 287 ; Collecting Net, 
7, No. 9, 227-230. 

4 ChJdoater, F. E. "Zooloay", 1). Van Nostrond Co., New York, 1932. 

• Aided by a grant from the Boctaty of Sigma Xi. 


Causes of Ionisation In the Upper Atmosphere 

Since May 1931, I have taken numerous measure¬ 
ments of the virtual reflection height of radio waves 
40-140 m. long ; at the same time, I havo, at different 
times during the day, determined the short wave 
limit for vertical reflection in the ionosphere. Some 
of the principal results which I have obtained are 
summed up here : 

In the E region, by day, the maximum electronic 
density does not exceed 0 x 10* (electrons per c.c.) in 
summer, and 3*7 X 10* in winter. 

In the F region, at sunset, the maximum electronic 
density is 9 X 10* in summer, and 6 X 10“ in winter. 

After sunset, in the E region, the maximum elec¬ 
tronic density varies irregularly, since there are some¬ 
times remarkable increases, even several hours after 
subset. These happen when barometrical depressions 
occur at the place of observation or to the north of it. 

In t^e F region, during the night, the maximum 
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electronic density is sometimes observed to be 
decreasing regularly, whioh made it possible to 
calculate a value from 1 x 10' 10 to 2 x 10" 10 for the 
coefficient of ionic recombination ; at other times, 
on the contrary, rapid increases of tho maximum 
electronic density are noticed, which are followed by 
diminutions, and that also for many times succes¬ 
sively during the night. 

The increases of ionic density in the E and F 
regions appear by no means eonnoctcd wit.li one 
another. 

Corresponding with perturbations in the earth’s 
magnetic field, the virtual reflection height in the F 
region iH increasing : no perceptible variation occurs 
in the E region. 

During the solar eclipse of Oet. 11, 1931 (I3 h 
0 ,n G.M.T.) not visible in Italy, I observed a per- 
ceptiblo diminution of electronic density in the E 
region and in tho F one. 

These facts can lit! explained by admitting tho 
arrival, in the ionosphere, of electrons from the sun, 
which would invest oven tho shaded hemisphere 
(after A. Dauvillier’s recent theory 1 ). 

Chapman’s theory 3 (concerning the arrival of 
swiftly moving particles) does not appear to interpret 
easily the night increases of ionic, density and the 
magnetic correlations regarding the F region alone. 

Physical Institute, Ivo Ranzi. 

University of Carnerino, 
rtnly, Aug. 20. 

1 Cuinptrr rendu*, 198, 348, 1031. 

• Mon Not Roy. Ant. Sor., 92, 413-420, 1932. Proc. Hoy. Soc , A« 
132 8S3-374, 1931. 

Ball Lightning 

On tho afternoon of Aug. 31 I was at Portofino 
watching across tho bay a succession of heavy thun¬ 
derstorms that drove up from tho south over the 
Ligurian hills oast of Rapallo. At about 3.30 l\M. 
a rain-curtain a couple of iniles wide was moving 
northwards, completely obscuring a section of the 
coast-line. While this was opposite Chiavari two 
appearances of ‘ball lightning’ were seen by myself 
and two companions. (A third earlier one of brief 
duration wa.s seen by one observer.) 

Lightning flashes were frequent : at the time 
mentioned the rain curtain was pierced by two 
independent vertical flashes, ono-half to one mile 
apart, which appeared not to reach the ground (or 
sea). Then, in the gaps between the lower ends of 
the flashes and the ground, two brilliant stationary 
lights appeared, lasting about five seconds in one ease 
and at least eight seconds in the other, as though 
two powerful arc lights had been turned on. In both 
cases a seoond or so was required to attain maximum 
brilliancy, which was then maintained constant until 
the last second or so when the lights gradually dimmed 
and suddenly went out. This change in light intensity 
at the beginning and end may have been due to 
variation in thickness of the obscuring rain curtain. 
No spoeific sound was associated with the phenom¬ 
enon, but this may havo been due to the distance 
(probably ten miles) and to the almost continuous roll 
of thunder at the time. That the ‘ball’ discharges 
appeared stationary may also have been an effect of 
distance. 

I havo had no opportunity to inquire whether any 
record of these facts has appeared in the Italian Press 
or meteorological reports. : 

Bedford College, W. Neilson Jones. 

London, N.W.i. 
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R e s ea r c 

Co-operation in Dahomey.—Mr. Melville J. Herskovits 
publishes in Africa t vol. 5, No. 3, a study of 
Dahomean ethnology, based on field-notes collected 
during a trip to Dahomey, Nigeria and the Gold 
Coast in January-September, 1931. The civil¬ 
isation of Dahomey is based upon an agricultural 
economy. Everyone must know how to cultivate 
the ground, whatever his rank. Women play an 
active part in economic life, cultivating, harvesting 
and marketing the crops. There is a class of ‘free* 
women, due to this economic activity, who play the 
r61e usually assumed by men as the heads of families 
and become titular ‘husbands’ to their ‘wives’. 
Dahomean men arc organised into family voca¬ 
tional guilds, working in iron and brass, weaving 
cotton, etc., an exception being wood-carving which 
is an avocation exercised by all who have the neces¬ 
sary skill. The women’s contribution to the crafts 
is the making, of pottery, which is organised in 
districts according to the distribution of suitable 
clay, rather than in families, the guild organisation, 
however, persisting as in other vocations. The 
co-operative aspect of organisation pervades all 
Dahomean economic activity. The major expression 
of this is the Dokpwe —a term applied equally to 
the organisation and to the individual member. It 
is neither a guild nor a society, but is regarded as 
a ‘force’, the man power of Dahomey, as it embodies 
all ‘young’ mon. The control is vested in an official 
known os the ‘Chief of the Dokpwe’ who is con¬ 
cerned not only with the control of the men under 
him in communal tasks, but also with funerals. 
The working of the organisation may be illustrated 
by the following example. If a man is ill at the 
time of the clearing of the fields, the Dokpwe will 
clear his land for him as no member and his family 
must be allowed to starve. It is, in fact, an associa¬ 
tion for mutual aid, so important that no mem 
may bo exempted from its call. If a man, even 
the king, in going along a path, sees a Dokpwe 
at work he must explain his errand and ask leave 
to proceed. 

Central American Eccentric Flints.—The character 
and distribution of the so-called ‘eccentric flints’ 
of Central America are discussed by Capt. T. A. 
Joyce in his presidential address to the Royal 
Anthropological Institute, 1932 ( J, Roy . Anthrop . 
Inst,, vol. 62, pt. 1). They are found, so far as known 
at present, only in the area occupied by the ancient 
Maya, on inverted triangle with its base lying 
between Balanquo and Belize on the north and its 
apex at Copan in Honduras. Their meaning is 
obscure ; their technique equals the finest products 
of prehistoric Denmark and is surpassed only by 
the finest ‘ripple-blades’ of Egypt. They are gener¬ 
ally associated in groups, occasionally in graves, 
more often under sculptured stones bearing a date 
which can be related to our chronology. For 
example, the British Museum expedition to PusilhA 
discovered a deposit of nearly one hundred examples 
of flint and obsidian under a stela which may be 
placed at about a.d. 202 (or three hundred years 
later according to the American scheme of chrono¬ 
logy). The large series now in the British Museum 
shows that these flints can be classed according to 
type. They served no utilitarian purpose, and are 
purely ceremonial. The main types are ‘blade’ 
type and derivatives—winged, waisted, flanged. 

No. 3284, Vol. 130] 


h Items 

cruciform—the ‘scorpion* type, the ‘centipede* type 
and ‘annulets* and ‘crescents*. Some have been 
flaked to represent human heads ; while recently 
a series of engraved obsidian flakes has been dis¬ 
covered at TikAl, which show the figures of the 
Maya gods in the style of the Dresden codex. Chert 
was used os well as flint and obsidian, the source 
of the last being, probably, Guatemala. The 
‘eccentrics’ suggest several problems, for which at 
present there are no solutions. They seem to have 
been deposited in groups as ‘foundation deposits’ 
on sites of importance. Each group Boems to include 
every variety in every stage of construction, and 
no single specimen shows signs of wear on its edges. 

Redwing Breeding in Scotland*—More than once, 
ih the northern counties of Scotland, it has been 
suspected that the redwing (Turdus iliacus) may 
have nested, for birds have been heard singing long 
after the spring emigration to the usual nesting 
haunts in Scandinavia and northern Europe had 
ceased. But only now has confirmation of this 
supposed extension of range been found (British 
Birds , Sept., 1932, p. 132). In the Moray Faunal 
Area (for obvious reasons no moro definite locality 
is given) A. H. Daukes saw a pair in early June 
and later discovered the nest with six eggs in a 
solitary beech tree. Unfortunately about this stage 
the nest was robbed, probably by a rook, but the 
discovery of the greater part of the shell of one 
egg upon the ground helped, along with the nest, 
to confirm the identity of the birds. There is per¬ 
haps nothing very remarkable in the fact that a 
bird, common in Scotland and indeed considerably 
farther south in the winter, should have remained 
to nest, instead of departing for Norway or the 
Baltic provinces, but the first authenticated record 
of breeding in any part of the British Isles has its 
own special interest and may be part of a general 
extension of range southward which has been noted 
in other species. 

Development in vitro .—C. H. Waddington (Phil. 
Trans., 2? vol. 221, pp. 179-230,1932) has cultivated in 
vitro, by the watchglass method, entire blastoderms 
of chick and duck removed from the egg during the 
first two days of incubation. Under the conditions 
of these experiments a chick embryo will remain 
alive for two to three days and during this time 
pursues its normal course of differentiation, except 
that the rates of differentiation and of growth are 
considerably slower than in vivo , the rate of growth 
being the more affected by the unusual conditions, 
so that embryos are obtained which are much too 
small for the stage of differentiation which they have 
reached. The results of experiments on the pre¬ 
sumptive organ-forming regions are described, using 
blastoderms with a well-formed primitive streak but 
no head process, which were cut into portions trans- 
| versely at various places along the primitive streak. 
The isolated endoderm has not been successfully 
cultivated. Isolated epiblast, cultivated from young 
or medium primitive streak stages, yields neural 
groove, notochord, somites, etc. Two epiblagts, 
cleaned of endoderm and placed so that their meso¬ 
derm faces were in contact, were cultivated and both 
developed neural grooves, but the lower soon died 
and degenerated. A normal neural groove may 
induce an extra neural groove in the other epiblast. 
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Fragments of the primitive streak, cleared of endo- 
dornu, were grafted between the endoderm and 
epiblast of other blastoderms of similar age, the 
epiblast not being cut in the operation. Anterior 
pieoes of the primitive streak give rise to neural 
tissue, notochord and somatic mesoderm ; middle 
pieces give rise to mesoderm, with or without neural 
tissue ; posterior pieces probably never give rise to 
neural tissue. 

Commercial Drying of Wheat*—In view of the 
probable futuro ox tension in the use of the combine - 
harvester machine in England where the climate 
renders the use of a drier advisable, the second report 
(No. 25) on the drying of wheat, issuod by the 
National Research Council, Canada, should prove of 
particular interest to progressive farmers in this 
country. The report, which is a continuation and 
extension of that issued in 1929, deals with the effect 
of different conditions during the drying process on 
the subsequent milling and baking qualities of the 
wheat. The temperature of the hot air used and its 
rate of flow are factors of the first importance. Since 
the rate of drying increases with the heat content 
of the air per unit time, raising the temperature or 
increasing the spoed of flow will dry the grain more 
rapidly. Beyond a certain point, however, fast 
drying is to be deprecated since it affects tho baking 
quality adversely. In general, 180° F. is the highest 
temporaturo that can be used with safety and even 
this may cause injury if tho rate of flow is too rapid. 
Tho temperature attained by the wheat during tho 
drying is (mother factor that seems to bo connected 
with baking quality. Over-drying or too rapid drying 
aro tho main causes of high grain temperatures, a 
condition which results in impaired baking properties. 
Milling quality, on the other hand, was unaffected by 
drying under the different conditions tested. Com¬ 
mercial drying must of necessity bo carried out under 
widely different climatic conditions, and it is satis¬ 
factory that tests showed no detrimental effect on 
the baking quality of tho wheat when drying was 
carried out in cold weather or with humid air. 

Virus Diseases of Plants,—Dr. J. Caldwell has 
published the third of a aeries of investigations into 
the physiology of virus diseases in plants (Ann, App. 
Biol., vol. 19, No. 2, pp. 144-152, May, 1932.) Tho 
aucuba mosaic disease of tomato behaves very 
differently on Nicotiana glutinosa and Datura stra¬ 
monium from what it does on Solarium, lycopersicum. 
It is very interesting that tho virus multiplies very 
little in the loaves of N . glutinosa and does not spread 
far from the region of inoculation. D. stramonium is 
a ‘carrier* and shows no symptoms, but the virus 
spreads to all parts of the host. An interesting 
demonstration that rupture or damage of a tissue 
must take place before virus can infect was given 
when it was shown that the intercellular spaces of a 
leaf of N. glutinosa could be injected with virus juice 
without any infection taking place. The damaging of 
any colls by rubbing the surface of the leaf imme¬ 
diately brought about infection. 

Viscosities of Drilling Muds.—Messrs. H. A. Ambrose 
and A. G. Loomis contribute an article to the 
Oil and Gas Journal for July 7, in which they 
seek to show that, contrary to prevalent ideas, 
rotary drilling mud (such as a clay mixture) is not 
truly viscous. The resistance of mud to flow as 
expressed by whatever viscosity it may possess, 
determines the ease with which it may be pumped. 
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and its ability to carry up cuttings and gas. These 
drilling muds do not have viscosities which are 
constant at constant temperatures, since this function 
tends to vary not only with its previous treatment, 
implying mode of preparation, but also with the 
shearing stress applied to it. The muds must be 
regarded essentially os suspensions of clay in water, 
and consequently the ordinary laws governing the 
motion of a truly viscous liquid are scarcely applic¬ 
able. Tho authors deal with the subject from the 
point of view of flow in colloidal suspensions, and 
the mechanism of such flow. They touch on the 
mathematical analysis involved, and also on certain 
types of viscometers which havo boon used for 
determining this alleged viscosity. 

Fatigue of Zinc-coated Steel.—When an iron or 
steel bar is subjected to repoatod stress it breaks 
under a stress less than its statical breaking stress 
if tho lower stress is repeated often enough. The 
‘fatigue crocks* which load to the breakdown are 
found to originate in pittings on the surface due 
either to bad finishing or to subsequent corrosion. 
To prevent corrosion the iron or stool may be galvan¬ 
ised or have zinc deposited cloctrolytically on its 
surface and the effect of each of these processes on 
the durability of tho specimen under repeated stress 
has been investigated by Messrs. W. H. Swanger and 
R. D. France at the Bureau of Standards and their 
results appear in the July issue of tho Journal of tho 
Bureau. Both the loaded beam and the stretched 
rod methods of test were used, and tho specimens 
were either polished or pickled for galvanising or 
galvanised or stripped again or electroplated. The 
fatigue limits of the electroplated specimens were 
higher than those of tho uncoated, those of the 
pickled, galvanised and stripped were lower than 
those of the untreated specimens. The authors 
ascribe this difference in the effects of tho zinc 
coatings to the hardness of the layer of zinc put on 
by the galvanising process. 

Conduction Phenomena in Oxide-Coated Filaments.— 
The quantum-theoretical study of semi-conductors 
and rectifying contacts has been developed indepen¬ 
dently by several workers during the past year. 
In a paper in the September Proceedings of the Boyal 
Society R. H. Fowler and A. H. Wilson apply 
the theory to the ease of conduction in the oxide 
layers used in dull-omitting cathodes. They cal¬ 
culate current-voltage characteristics which show 
the general features of the experimental curves— 
namely, a steep initial rise of current with voltage 
followed by a flatter portion and a further steepening. 
In order to explain the form of the ijv curves at the 
lower voltagos they assume that part of the current 
is electronic (and described by the above analysis), 
the remainder being electrolytic and approximately 
ohmic. The authors consider that work along these 
linos may bo developed to account for tho lack of 
saturation observed in tho thermionic currents from 
oxide-coated filaments. 

Cosmic Ray Particles.—Tho Physical Review of 
Aug, 16 contains a further communication by 
C. D, Anderson on tho cloud-chamber photography 
of cosmic ray particles. The method and results 
may be compared with those described in the pre¬ 
liminary publication of Blackett and Ocehialini 
(Natukb, Sept. 3, page 363). The advantage of 
allowing the cosmic my itself to set off the expansion 
is evident, since, in Anderson’s work, of 3,000 random 
expansions only 62 gave measurable cosmic ray 
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tracks. Anderson, using an iron-core magnet, applied 
a magnetic field much larger than was possible with 
Blackett and Occhialini’s air coils. The most 
significant difference between the results is the 
much larger proportion of partioles with high 
energies (above 500 X 10 fl volts for electrons or 200 X 10* 
volts for protons) obtained by Blackett and Occhia- 
lini. Such partioles were quite rare in Anderson’s 
work. At first sight it appears that the Blackett- 
Occhialini apparatus may tend systematically to 
miss particles of low energy, or that their estimates 
of the high energies may be incorrect sinoe they 
used small magnotio fields. It is important that this 
divergence should be explained, particularly as the 
particles of high energy are inconsistent with Milli¬ 
kan’s views of the origin of cosmic rays by atom¬ 
building. Anderson observes associated pairs of 
tracks rather frequently, and one of these tracks 
is always an electron. He ascribes these pairs to 
disruption of a singlo atomic nucleus by the cosmic 
ray and he maintains that these can be explained 
without postulating neutrons in the cosmic ray 
stream. Ho also observes the scattering of the 
particles in a load diaphragm. In the same number 
of the Physical lieview W. F. G. Swann points out 
some consequences of assuming that the primary 
cosmic rays are electrons of very high energies. He 
suggests that such electrons may be incapable of 
ionising and may only occasionally give rise to 
secondary particles. He examines certain asym¬ 
metries in tiie distribution of the secondaries over the 
earth’s surface, assuming that they are particles of 
energies of the order 10 & volts. 

Corrosion Resistivity of Metal.—Reference was made 
in Nature of Aug. 13, p. 245, to a method devisod 
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by Mr. jZehncrwifczer for determining the velocity of 
metallic corrosion, based on changes in the con¬ 
ductivity of the corroding liquid. In a letter to the 
Editor, Mr. F. C, Smith directs attention to a rather 
similar method worked out some years ago in the 
laboratory of the Gas Light and Coke Company, and 
described in a paper published in the Transactions of 
the British Junior Gas Associations Joint Proceedings 
(Vol. 18, 1927-1928). The special problem under 
investigation by Mr. Smith was the rate of attack of 
different varieties of iron by water saturated by 
oarbon dioxide, in the absence of oxygen. The 
measurements themselves have special importance 
for gas technologists, but the procedure, which 
appears to be little known outside the gas industry, 
may interest a wider circle. The corrosion was 
carried out in a conductivity cell furnished with the 
usual platinised platinum electrodes and joined to a 
Rohlrauseh bridge ; as the carbonic acid attacked 
the iron specimen, liberating hydrogen, the formation 
of ferrous bicarbonate produced a marked drop in 
the resistance, which, in one experiment, fell, in the 
course of 0 hours, to about one-third of the initial 
value. The resistance-change, which blank experi¬ 
ments showed to be solely duo to the action of 
carbonic acid on the metal, proved a convenient 
measure of the rate of attack. The precautions 
necessary for good rosults included a careful control 
of temperature, the use of water redistilled from 
permanganate and the strict exclusion of oxygen. 
The numbers obtained for a serios of irons indicate 
that the anaerobic attack upon iron by aqueous 
carbonic acid increases with tho sulphur content of 
the metal, although other elements appear to influence 
the result. 


Astronomical Topics 


Comets.—Periodic comet Brooks (2) was detected 
on its return by Prof. G. van Biosbroeck at Yerkes 
on Sept, 25^8*114-0 m U.T., R.A. (1932 0) O»‘40™13-8*, 
N.Deol.2°55'10", mag. 12 0. The comet was discovered 
in 1889 and found to have boon very near Jupiter in 
1880, when its orbit must have boon greatly altered. 
It was seen again in 1890 and 3903, after which there 
were no certain observations until 1925; it is doubtful 
whether a single observation made in 1910 belongs 
to it. It had again approachod Jupiter closely about 
1921, but the calculations of Prof. Dubiago lod to its 
recovery. Both he and Mr. F. R. Cripps calculated 
the present rotiu n ; their rosults were almost identical, 
but tho date of perihelion resulting from the above 
position is Oct. 9-49 U.T., which is about two days 
later than the prediction. It may be found by going 
0*31 of tho way from the second ephemoris in the 
B.A.A. Handbook to the first one. The present 
apparition is tho most favourable possible, opposition 
coinciding with perihelion. The comet is 1932 m ; 
it is the first time that there has been a comet m. 

Copenhagen Circular 403 contains the following 
elliptical orbit of the comet Peltier-Whipple from 
Copenhagen observations of Aug. 10 and 24 and 
Sept, 9. 

T 1932 Sept. 1-80128 U.T. 

38°28' 31*5" ) 

il 344 30 35*4 l 1932-0 

i 71 42 32-6 j 
q 1 037175 
e 0-976172 
Period 287 years 
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Harvard Card 240 announces that Dr. A. D. Maxwell 
has found elements which are almost the samo as 
the above, though the observations used wore all 
different; tho arc in each case is a month in length. 
There is no comet in the catalogues that seems likely 
to be tho same. An ephomeris was given in Nature 
of Oct. 1, p. 513, which is near enough for finding 
it. It is now about magnitude 12. 

Solar Corpuscular Rays.—A letter from Mr. H. P. 
Berlage, Jr., of the Royal Magnetical and Meteoro¬ 
logical Observatory, Batavia, proposes the question : 
Are the solar corpuscular rays producing aurora 
and magnetic storms identical with the solar com¬ 
ponent of ultraradiation ? He stateH: “Now 
that converging evidence points to a corpuscular 
nature of the ultraradiation, what arguments 
exist against simply identifying tho solar corpuscular 
rays, which cause aurora and magnetic storms 
with the solar component of ultraradiation ? The 
suggestion is that different stars emit differently 
penetrating ultrarays, and the question, why no 
appreciable solar component could be detected 
reduces to stating the foot, that tho solar ultra¬ 
radiation is stopped in a height of 100 km. above 
the surface of the earth”. But this seems to amount 
merely to giving a name, usually reserved for rays 
with the great penetrating power needed to reach 
the ground, to rays of such inferior penetration as 
to bo stopped at 100 km. height. This is very far 
from being an ’identification*, and the suggestion 
seems to add nothing material to our knowledge. 
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Training of Electrical Engineers 


AT the International Congress of Electricians held 
XV in Paris last July, interesting papers were read 
by various authors describing the training given in 
their countries to young men desirous of qualifying 
for the higher posts in the electrical engineering pro¬ 
fession. It appears that, as a rule, the degree of 
B.Sc, in engineering, or its equivalent, is given after 
going through a three or four years* course in a 
technical school or college. It is impossible in the 
workshops of a college to give a student that insight 
into methods of management and actual operating 
that can only be obtained in works offering machinery 
or apparatus for sale. Henco engineering graduates 
or those possessing recognised diplomas ha ve to undergo 
a special apprenticeship course in workB, railways, 
power or distributing stations or with communication 
companies in addition to their academic training. 

Those apprenticeship courses are usually nt least a 
year in length. It is highly advisable that there 
should bo a close connexion between works and 
college staff, to whom most of the outgoing students 
have to look for advice as to the course they should 
follow, There is naturally a close connexion between 
many works and engineering colleges. The super¬ 
visors of the apprentices make their own choice and 
aro not necessarily impressed by the academic quali¬ 
fications of the young men they interview. They have 
to choose men whom they think will qualify rapidly for 
staff posts. Large companies who take a number of 
higher apprentices every year take only a limited 
number from any one country or from any one 
engineering college. Trade considerations in Groat 
Britain and other countries make it advisable to take 
overseas students and foreigners. Several of these 
firms pay their graduate apprentices, generally called 
‘student apprentices*, a wookly wage varying from 
10s. to 50*., but some ask for a premium which is 
generally more than paid back by a weekly wage. 
This appreciably lightens the present somewhat 
onerous burden of the cost of living. 

Most of the papers read at the Paris meeting dealt 
with the syllabuses of training colleges for the early 
part of the engineering training of students. It 
seems generally recognised that in the present 
economic conditions throughout the world and the 
vory varied requirements of engineers in the different 
branches of the industry, it is necessary that the 
syllabus should not be overburdened with subjects. 
In Norway it includes architecture, political economy 
and finance. In Sweden national and political 
economy, technical hygiene and the building of 
edifices are taught. In Poland special stress is laid 
on methods of electrifying the country with a 
view to its future prosperity. In Italy, radio techno¬ 
logy is in the front rank. It has been introduced 
into the programme of every industrial school. In 
the University of Bologna there is a two years post¬ 
graduate course for radio engineers. The degree of 
Ph.D, is awarded for physics and for mathematical 
physics. Special importance is attached to photo¬ 
electricity, television and the technique of radio¬ 
telegraphy and telephony. In Spain and many other 
countries stress is laid on long distance communi¬ 
cation by telephony through wires and through 
space. Technical teachers everywhere are fully 
aware of the importance of the rapid and spectacular 
advances in methods of communication between dis- 
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tant stations which have been made during the last 
few years. 

An interesting paper on electrical education in the 
United States was communicated by Prof. A. E. 
Kennolly. He divides training institutions into two 
groups, the collegiate group and the industrial group. 
The first contains universities and technical institutes 
of university rank ; the second includes the research 
and training schools of industrial organisations, 
technical institutes, and professional, commercial, 
and correspondence schools. Actually there are 150 
schools of collegiate type in the United States. These 
give full instruction in eleetroteohnies. In addition, 
there are 750 other schools which givo partial courses 
in the subjects connected with electrical engineering. 
The complete electrotechnical course usually lasts 
four years. During tho last two years of the course, 
students can specialise in transmission and distribu¬ 
tion of onorgy, electric traction or electrical com¬ 
munication, but no two engineering colleges in tho 
United States have identical programmes. Jn 1893, 
a society was founded for the advancement of 
technical knowledge. It has now 2,250 members, 
practically all of whom aro professors or teachers in 
technical schools. Their judgments and decisions 
influence greatly the naturo of tho syllabus adopted 
by a college. 

A certain number of American colleges givo 
‘sandwich* courses of training, half the time of the 
students being spent in college and the other half in 
works, Tho student spends a certain number of 
weeks in works and a certain number in college 
alternately, the length of the cycle varying between 
two weeks and a year. For students who wish to 
take up ‘heavy* engineering, this system has ad¬ 
vantages. The practical work shows how impor¬ 
tant theory is and hence students pay closer attention 
to theoretical work. Some of the large colleges have 
a regular college course for four years for some of 
their students and simultaneously a sandwich course 
for others. One of the advantages is that the college 
can take more pupils and thus the overhead charges 
are reduced. There is a great variety of col legos of 
all kinds in America, Prof. Kennedy thinks that it 
would be a calamity not only for the United States 
but also for tho world if any of these colleges ceaeo 
to exist. The disappearance of a good school, what¬ 
ever its type, may mean that those students who 
had intended to enter it must either go to some 
other college which is not so attractive to them or else 
seek to acquire their scientific knowledge by experi¬ 
ence and private study, a method sometimes successful 
but more often leading to a great waste of energy. 

Prof. C. L. Fortescue read a useful paper on the 
education of electrical engineers in Great Britain. 
Those students who intend to qualify fully as engi¬ 
neers in Great Britain usually leave their secondary 
or public school at the age of eighteen years, spend 
three or four years at a university or technical 
college and finish up with two years os a ‘student 
apprentice’ in works, power stations or railways. It 
will be seen that the training is an expensive one as 
during the five or six years the student is not self- 
supporting. 

In Great Britain, the Institution of Electrical 
Engineers looks after the interests and maintains the 
standard of the profession as a whole. It divides 
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young electricians into two groups, students and 
graduates, The students of approved colleges and 
apprentices and assistants in engineering works can 
become ‘students’. When a student has passed 
certain qualifying examinations and has attained 
the age of twenty-one years, ho can be elected a 
graduate. A graduate, however, is not a ‘chartered 
electrical engineer’. This status can only be attained 
after his training and experience exceeds seven years, 
two of which must have been in a position of superior 
responsibility in the profession. Ho has to send in 
an ©lection form signed by live members and giving 
a complete account of his training and experience, 
which is scrutinised by an election committee. He 
must, also be twenty-six years of age. When ho fulfils 
all these somewhat onerous conditions, lie is elected 
an associate of the Institution, and can call himself 
a chartered electrical engineer. 

It will be noticed that there is a discontinuity in 
the training of an electrical engineer, namely, the 
gap between the university or technical college and 
works. Most students have no connexion with 
engineering and so have to make their own arrange¬ 
ments with manufacturing firms. Naturally, they 
want to go to the heat-known firms, but it generally 
happens that these firms havo already all the student 
apprentices they want. Hence they have to try to 
get info works about which they know' nothing. 

This has led to the adoption by a few colleges of 
the ‘sandwich’ system of training. The best-known 
of theso colleges is Faraday House, London, which 


was founded more than forty years ago and now hoe 
about four hundred students. The course lasts for 
four years. The first year is a purely collegiate course 
in general engineering. During the second year the 
student is apprenticed under supervision to a 
mechanical engineering works either in Great Britain 
or abroad, the college making all the arrangements 
for him. The college is affiliated with 170 works and 
railways in Great Britain and abroad, for teaching 
purposes. Advanced theoretical training is given in 
college during the third year, and for the final year 
the students go to electrical manufacturing works and 
power stations throughout the country and to rail¬ 
ways, and communication companies, etc. Those 
who have passed successfully through the course, 
several of whom also take the London B.Sc. 
(Engineering), receive the diploma which anablos them 
to become graduates of the Institution of Electrical 
Engineers without further examination. The advan¬ 
tage of the system is that the stxident is under the 
same supervision throughout his course. 

The recent extension of research laboratories in 
connexion with works has led to a limited demand 
for men who have done post graduate research work 
in university laboratories. Theso men usually write 
theses which he o them to get the higher degrees of 
M.Sc., Ph.D. and D.Sc. Research laboratories also take 
young graduates whom they train specially in their 
own methods of research so as to qualify them for 
posts on their staff. 

A.R. 


Solid Solutions and 

HE discussion arranged in Section B (Chemistry) 
on Sept, 6 at the York meeting of the British 
Association, was finally divided into two parts as it 
was agreed that the differences botwoon Bolid solutions 
and liquid mixtures were too groat for the subjects 
to be covered usefully in a single discussion. Prof. 

C. H. Desch in his paper on re-arrangements in the 
solid state referred to the importance of solid solu- 
tions in metallurgy and said that systems in which 
a series of solid solutions, stable at high temperatures, 
resolves itself into two or more phases on cooling 
are of frequent occurrence. Such systems are of 
two types. In the first, and most usual, the change 
takes the form of the separation of a new phase from 
solution in the same manner os the crystallisation of 
a salt from water. A solubility curvo can be drawn 
and eutoctoid structures similar to the eutectics 
produced from liquid solutions are produced. 
Familiar examples are the iron-carbon and iron- 
nickel systems, and analysis of the constituents 
shows that a definite migration of nickel has taken 
place in the solid phase. In the second type of 
re-arrangement which has been observed in recent 
years, a solid solution homogeneous at high temper¬ 
atures and having the solute atoms statistically dis¬ 
tributed throughout its lattice assumes a now arrange¬ 
ment on cooling through a certain point, the solute 
atoms taking up regular positions and so forming a 
super-lattice. The change is reversed on heating. 

A typical example is furnished by the gold copper 
alloys. The equilibrium is attained very quickly 
and the change can be followed by electrical resistance 
tests. Magnesium-cadmium alloys give a similar 
series and the changes are at present largely unex¬ 
plained although the number of such systems may 
be considerable. 
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Liquid Mixtures 

The discussion on mixed liquids was opened by 
Prof. Irvine Masson who indicated that its scope is 
limited to mixtures of non-electrolytic fluids. The 
main chemical interest in such liquids lies in the 
formation of inter-moleoular compounds but Prof. 
Masson pointed out that before deviations of liquid 
mixtures from on ideal mixture law can be inter¬ 
preted as evidence of chemical interaction or com¬ 
pound formation, the effects of the other possible 
causes of combination between either similar or dis¬ 
similar molecules must be disentangled, namely, 
the van der Waals’ cohesion forces and electrical 
coupling between polar molecules. In oach of those 
alternatives os in chemical combination we havo also 
to contemplate the reverse process of dissociation. In 
actual fact van der Wnals’ cohesion is present in every 
mixture of any two liquids. Electrical coupling 
between polar molecules occurs in all mixtures except 
the ‘normal* liquids. Thus where chemical com¬ 
bination occurs it, is invariably accompanied and 
complicated by the other two forces. 

Discussing the criteria for a normal liquid Prof. 
Masson pointed out the danger of assuming that those 
liquids are normal whioh when mixed together give 
straight line property-composition curves. The use 
of the Ramsay-Edtvtis rule concerning surface 
energies, Trouton’s rule concerning latent heats, and 
Debye’s polar moments, leads to the characterisation of 
a normal liquid as one the molecules of which remain 
sufficiently independent to attract one another by 
no forces other than the van der Waals’ cohesion 
which they show in the vapour state. A normal 
liquid thus has the characteristics of a non-polar but 
imperfect gas. For properties such as specific volume, 
viscosity, vapour pressure and heats of mixing, all 
of which are strongly influenced by cohesion and give 
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indirect measurement, fundamentally, of inter 
molecular cohesion, the simple mixture law does not 
hold. We are dealing with two opposing actions, 
the influence of the cohesion of each kind of molecule 
with others of its own kind being attenuated by the 
dilution, while on the other hand the attenuation is 
counteracted, more or less, by the mutual cohesion 
get up between the two kinds of component molecules. 
We cannot state precisely what the normal behaviour 
of mixtures of two non-polar substances would bo 
but the deviations from the straight line due to 
cohesion reach their maximum, for a given pair of 
components, at a composition not far from equi- 
molecular. 

With regard to electrical coupling between polar 
molecules, after referring to the view which attributed 
tho van der Waals’ forces to transient polarisation 
of non-polar forces Prof. Masson pointed out that as 
before the magnitude of the deviation depends on 
two opposed influences. In addition while the end-to- 
end coupling of polar molocules gives a complex of 
larger electric moment, in tho side-by-side coupling 
the two individual polarities tend to neutralise each 
other, and accordingly caution is required in inter¬ 
preting data for electric moments. Quantitative 
interpretation of tho cohesions displayed by polar 
molecules is very difficult and Prof. Masson con¬ 
siders that Langmuir’s presentation of the mutual 
cohesions of compound molecules os additive func¬ 
tions of their chemical constituents is inadequate. 
Evidence based purely on deviations from the 
mixture-law which might be accounted for by the 
relatively strong deviations due to mutual dipole 
cohesion is accordingly insufficient to establish the 
formation of chemical compounds, short of the 
isolation of a solid compound with distinctive 
properties. 

Prof. G. Kendall in his paper on compound for¬ 
mation in liquid mixtures classified compounds 
existing in liquid mixtures in two types, addition 
compounds and substitution compounds. In the 
former, of which acetic acid-aniline forms an example, 
there is a definite increase in molecular complexity 
and a wide deviation in physical properties from the 
mean of the components. In the second type, of 


Oceanographic 

HE most complete survey of the physical 
oceanography of an ocean was carried out by 
the German research vessel Meteor in the South 
Atlantic. Tho plan of tho expedition centred largely 
upon discovering the general movement of the 
water masses, the circulation theory of Bjerknes 
having provided an additional means of attacking 
this problem. This necessitates exact data of tho 
distribution of density of the water throughout 
the ocean, as do all hydrographic calculations. 
These values of density are obtained by calculation 
from the temperature and chloride content of the 
water at various depths and the greatest attainable 
accuracy is sought, since the final picture rests on 
very small differences. The years 1925-27 were 
spent by the Meteor in collecting such data at more 

* Deutsche) A tta attache Expedition onf dem Forsohunga—und Ver- 
meftsunguehlff Meteor, 192M027. WtaseMotmftliche ErgebnlMC, 
tatouAgegehen 1m Auftr&ge dor KotgemelDsohaft der Deuteohen 
WtaMnachift von Prof. Dr. Albert Defeat. Band 4, Tell 1: Owano- 
graphtaebe Mcthodau und Inetrumente. Von Dr. Georg Wiist, T)r. 
Otinther Btihneefce und Dr. Bane H, F. Meyer. Pp. xll + 298+9 
Tafuln. (Berlin nnd Lelpeig: Walter de Gruyter und Co v 1032). 
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which phenol-cresol is an example, there is no increase 
in molecular complexity and the physical proporty- 
composition curves are more nearly linear. Form¬ 
ation of compounds of the first typo depends 
mainly on the diversity in electrochemical diameter 
of tho radicals of the components, the extent of com¬ 
pound formation increasing with such diversity. 
The reverse holds with compounds of the second 
type, similarity in tho radicals boing the dominant 
factor, part of the associated molecule being replaced 
by essentially equivalent groups. The results of a 
detailed examination of the two ternary systems 
ethyl acetate-water-alcohol and ether-water-alcohol 
were discussed in relation to these generalisations. 

Discussing dipole association in liquid mixtures 
Dr. N. V. tfidgwick pointed out that in contrast to 
non-associated substances, associated substances givo 
a molecular polarisation curve which rises to a maxi¬ 
mum and then falls with increasing concentration ; 
with non-associated substances tho molecular asso¬ 
ciation decreases from infinite dilution as the con¬ 
centration increases. Tho dipole association may be 
due to an orientation of the molecules by the dipole 
forces, or to their polymerisation, und molecular 
weight determinations and determinations of the 
molecular polarisation enable tho degree of asso¬ 
ciation, a:, to bo calculated on the assumption that 
non-polar double molecules are formed. Thus the 
values of x obtained for nitrobenzene, which has a 
molecular polarisation five times os great at infinite 
dilution as in the pure liquid, by electrical and 
cryoscopic methods in benzene agree roughly up to 
about 2JV. solutions (0-46 by polarisation, 0-57 by 
cryoscopy). Tho mass-action association constant 
rises considerably from 0-26 at 0*LV. to 0-39 and 
0*77 at 2 N. showing that the association iR not due 
to a definite polymerisation but to an orientation 
of tho polar molecules which diminishes their activity. 
The values of x obtained for nitrobenzene in different 
solvents, decrease with tho dielectric constant of the 
solvent as is shown in tho table below : 

Hal vent. Dielectric constant, x at 1 N. 

Carbon disulphide 2-63 ()-sr>S 

iionzeur 2-20 0*313 

Carbon tetrachloride 2 24 0 *284 

<'yclohexftne 1 Hrt 0 -209 


Instruments* 

than three hundred positions down to depths often 
exceeding three miles. Gear and instruments must 
stand up to their work under severe conditions, so 
it says much for their efficiency that the original 
plans wore fully carried out. 

The results of the expedition are now being pub¬ 
lished, Part I of vol. 4, “Ozcanographischo Methoden 
und Instrument©” by Wiist, Bohnecko and Meyer, 
gives a very full account extending over 300 jxigoa 
with numerous illustrations of the instruments— 
thermometers, water bottles, winch and current 
meters. A final chapter is devoted to tho technique 
and organisation of chloride titrations carried out 
on board. 

Two types of deep-sea reversing thermometers 
were used, one with an outer casing protecting it 
from the effect of pressure, the other not so protected. 
The latter acts as both thermometer and mano* 
meter. It was found in calibrating to have a constant 
pressure coefficient and was used to calculate the 
actual depths at which water samples and tempera- 
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turn were taken. The following table shows the 
maximum and mean error of the depth as obtained 
by this means. 


Actual 
Depth. 
100 metres 
500 „ 

1000 „ 
2000 „ 
3000 „ 

5000 „ 


Maximum 

Krror. 

± 0 mctrcB 

±9 » 

±U » 

±32 „ 

±40 „ 


Moan 

Error. 

± :i metres 
±4 „ 

±0 M 
± 0 

±12 „ 
±19 H 


In taking soundings or samples from great depths, 
a material time is occupied by the lead and apparatus 
sinking to the desired depth. Meanwhile the ship 
may have drifted some distance, however skilfully 


manoeuvred, and the line strayed from the ship 
making an angle to the vertical. During the expedi¬ 
tion the angle of stray was observed and the effect 
of stray upon the aotual depth reached investigated 
from the numerous data available, 

A chapter is devoted to the protected type of 
reversing thermometer, in which an improvement 
was effected by using a thermometer tube of semi¬ 
circular section, the graduations being marked on 
the flat. The zero point of the thermometers in 
use was found at frequent intervals and diagrams 
are given showing the change in zero point with time. 

There is no doubt that this volume will be of 
groat assistance to anyone equipping an expedition 
for similar work. 


Preservation 

I N Forest Bulletin No. 75 (Economy Series, 1931) of 
the Research Institute, Dehra Dun, India, Mr. 

F. J. Popharn discusses the “Preservation of Indian 
Timbers--the Open Tank Process**. This process 
consists essentially in submerging timber for a suffi¬ 
cient length of time in hot preservative and in keeping 
it submerged whilst the preservative is allowed to 
cool. A modification of this treatment, known os the 
butt treatment, is considered in Chap, ii of the 
Bulletin . In describing the method, the following 
considerations are dealt with by the author : (1) the 
vessel used for the treatment ; (2) method of heating 
the preservative; (3) method of submerging the 

timber ; (4) the preservative to be used ; (6) the 
temperature of the preservative ; (6) length of time 
to obtain desired results ; (7) should the wood be 
seasoned before treatment; (8) varying treatment 
for different timbers ; (9) cost of treatment. 

It is recognised that although the open tank process 
of treating timber has many limitations, it also has 
much value, especially in India ; and, it may be 
added, in many other parts of the British Empire, 
where there are many small users of timber who 
cannot ofFnrd a pressure plant. The capital outlay 
required for a full-sized pressure plant restricts the 
application of the pressure process considerably and 
leaves a wide field untouched. The open tank process, 
on tho other hand, is cheap, and can have a wide 
application in regions and under conditions whore the 
more expensive process is out of the question. The 
Bulletin is accompanied by five plates of lino drawings 
illustrating the text descriptions. In an appendix a 
list of species of timbers not treatable in the heart 
wood by the open tank process is given. 

Under the auspices of tho Counoil for Scientific and 
Industrial Research, Commonwealth of Australia, 
Mr. J. E. Cummins has drawn up a small treatise 
entitled “The Preservative Treatment of Fence Posts 
(with Particular Reference to Western Australia) 1 * 
{Pamphlet No. 24, Melbourne, 1932). 

M. J. H, Boas, Chief of the Division of Forest 
Products, in a foreword, points to the inevitable 
experience of all countries which commence with what 
appears to be inexhaustible forest resources. Australia 
was fortunate in possessing timbers of remarkable 
durability under general conditions of service. These 
timbers were at one time plentiful; but as experience 
proved thoir value* the demand for them naturally 
increased. Supplies have in consequence become 
scarcer and prices are rising. Under these conditions 
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of Timbers 

the preservative treatment of less durable species 
becomes, not only economically possible, but also 
desirable. This is the seemingly inevitable cycle in 
all timber-producing countries. By the time ex¬ 
perience has shown the true value of certain species 
for particular purposes, the demands of settlement 
and exploitation of the forests cause a serious deple¬ 
tion in the supply. Fortunately it is possible to treat 
many less durable species in such a way as to render 
them highly resistant to tho attacks of fungi and 
white ants. On a farm there are generally supplies 
of fence post timbers which, when treated with 
preservatives, will have a length of life several times 
that of tho untreated wood. The pamphlet sets out 
methods of treatment which have been shown to 
pay and can be practised by the farmer; the plant 
is cheap, can be easily and quickly erected, and the 
methods of treatment are simple. They are based on 
the treatment of 1,800 fence posts in WeBt Australia. 

Mr. Cummins points out that from the earliest days 
of farming in Western Australia the raspberry jam or 
jam post (Acacia acuminata) was recognised as the 
ideal timber for fencing posts and that fences con¬ 
structed fifty to sixty years ago are still in a perfect 
condition. Jam, however, generally grows on good 
wheat land. In addition to an increase in farming 
areas in the jam country adjoining the Great Southern 
and Midland Railways* the so-oalled eastern wheat 
belt has been developed. This country carries little* 
if any, jam but several non-durable timbers. Jam 
posts were obtained, therefore* for tho fences when¬ 
ever possible, with tho consequence that supplies are 
becoming scarcer and will become more so in future. 
With the increased^ price and reduced supply* the 
©astern wheat-belt * farmer had to add a heavy 
freight to the initial cost of his fences. 

As in the past in Australia* and elsewhere in the 
Empire, in clearing the land for the extension of 
agriculture, tea, coffee, rubber and so forth, the 
practice was* and is* in Australia* to destroy the 
greater part of the standing non-durable timber. 
The author’s aim is to show that at veiy little extra 
cost fence posts could be cut from this material. 
Mr. Cummins deals with this question, as also that 
of material from thinnings from woods under proper 
management. He then, discusses the main causes of 
timber deterioration and the reasons for differences 
in durability in different timbers. Preservatives, 
plant and estimated ooets are considered* which merit 
the close attention of all interested in this question. 
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University and Educational Intelligence 

Cambridge.— Prof. Walter Langdon Brown, regius 
professor of physic, and Prof. J. E. Lennard-Jones, 
Plummer professor of inorganic chemistry, have been 
elected fellows of Corpus Christi College. 

Wales.— The Council of University College, Cardiff, 
at its meeting on Sept. 30 appointed Dr. W. F. 
Cassie as assistant lecturer and demonstrator in civil 
engineering in place of Mr. J. F. Barlow, who has 
resigned. The extension to the Metallurgy Depart¬ 
ment is now practically finished, and will be ready 
for occupation in the near future. Additional accom¬ 
modation has been found necessary for the Zoology 
Department. This has been secured by extending 
the senior laboratory, and by building a new ‘honours’ 
laboratory. 

Sir C. V. Raman, F.R.S., Palit professor of physics 
in the University of Calcutta, has been appointed 
director of the Indian Institute of Science, Bangalore, 
to succeed Dr. M. O. Forster, F.R.S., on his retirement 
in April next year. 

Seven demonstrations of specimens in the Museum 
of the Royal College of Surgeons, Lincoln’s Inn Fields, 
W.C. 2 , will be given by Sir Arthur Keith, Mr. Cecil 
P, G. Wakeloy and Mr. R. Davios-Colley on Mondays 
and Fridays, beginning Oct. 17, at 5 p.m. The 
demonstrations are open to advanced students and 
medical practitioners. 

As the result of a suggestion by the Association 
of Social Libraries and Information Bureaux, the 
School of Librarianship at University College, London, 
has instituted a course of training for special librarians. 
The course is open to graduates in faculties other 
than that of arts who desire to train for posts in 
special libraries, research departments, information 
bureaux, etc. It inoludes lectures on English com¬ 
position, other languages, bibliography, cataloguing 
and indexing, literary history and book-selection, 
classification, history of science, palaeography and 
archives, library economy and special library services. 
To meet the needs of the course, tho regulations for 
the diploma in librarianship in the University have 
been modified. This course offers a splendid training 
for those who wish to enter the libraries of research 
departments, Government works, university and 
State libraries and other fields of activity, whore 
scientific and technical knowledge, linguistic attain¬ 
ments and special training in the organisation of 
research are needed. 

The autumn programme of the twentieth annual 
series of Chadwick Public Lectures begins on 0<?t. 20 
at 6.15 pjn., when Sir Humphry Rolleston will 
repeat in the theatre of the Royal United Service 
Institution, Whitehall, the Chadwick Lecture he 
delivered at the Paris Academy of Medicine last 
April, on “The Pioneers and Progress of Preventive 
Medicine”, Sir William Collins, chairman of the 
Chadwick Trustees, will preside and at 6 o’clock will 
present to Mr. Alasdair Robertson the Chadwick 
Gold Medal and Prize for excellence in municipal 
engineering and hygiene, which is annually awarded 
to a student at University College, London, who has 
distinguished himself in the technique and sciences 
Of engineering and sanitation. Other Chadwick 
Autumn Lectures are “Hygiene in the Far East— 
Progress under Difficulties” by Prof. Kielstra, of 
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Leyden, who has had experience of these difficulties 
in the Dutch East Indies (Nov. 1 ); Sir Pendrill 
Varrier-Jones on “The Employment of Tuberculous 
Patients” (Nov. 16); and Dr. T, Camwath, senior 
medical officer of the Ministry of Health, on 
“Public Health Administration” (Dec. 1). Dis¬ 
courses will also be deliverod by Prof. S. D. 
Adshead at the Technical College, Bradford, on 
Nov. 21, on “Some Recent Developments in* the 
Housing Problem” and by Dame Louise Mcllroy at 
the Town Hall, Gateshead, on Nov. 25, on “Maternal 
and Infant Welfare”. All Chadwick lectures are free 
and no tickets are required for admission. Further 
information about them may be obtained of tho 
secretary, Mrs. Aubroy Richardson, at the offices of 
the Trust, 204 Abbey House, Westminster, S.W.l, 

Calendar of Geographical Exploration 
Oct. n, 1579 .—Sarmicnto in the Strait of Magellan 
Pedro Sarmiento do Gamboa sailed from Callao. 
Sarmiento had been many years in Peru, where 
ho had become deeply versed in tho ancient tra¬ 
ditions of the Incas and had learnt of a voyage which 
they had made “towards the setting sun”. Sarmiento 
then himself made this voyage from Poru and later, 
in 1567, discovered the Solomon Islands. His 1571) 
voyage was undertaken with the aim of intercepting 
Drake in the Strait of Magellan, it being thought 
that he would return that way. Sarmiento explored 
the channels in the Chonos Arehipolago anti care¬ 
fully surveyed the Strait of Magellan. On his return 
to Spain I 10 urged that the Strait should bo fortified 
and colonies set up. In 1581 he sailed to carry out 
these suggestions, and after meeting many disasters, 
landed some of tho colonists at a spot named San 
Felipe. He left for Chile, moaning to return with 
supplies; stormy weather intervened and he set out 
towards Spain but was taken prisoner by Raleigh. 
All but one of Sarmiento's colonists perisliod from 
famine, Cavendish inhumanly refusing to help those 
who were still alive when he arrived there in 1687. 

Oct. 11 , 149 a.—Christopher Columbus 

After a voyage in which he left Spain on Aug. 3, 
1492, and the Canaries on Sept. 9, Columbus sighted 
land, probably Watling Island in the Bahama group, 
on this date. He reached Cuba on Oct. 28 and sailed 
to Haiti, from which island he returned to Spain 
in March, 1493. Academic controversies have recently 
raged round his name from the point of view of his 
aims and of his failure to grasp the significance of 
his discovery. But no criticism can affect tho fact 
that he made the pioneer voyage across the Atlantic 
to the islands off the coast of Central America, and 
thence returned, thus opening up new possibilities 
in navigation and pointing the way for the rapid 
series of discoveries which followed his voyage. 
These subsequent discoveries so widened tho outlook 
on world geography that it is difficult for modem 
writers to realise the limits of the geographical 
conceptions of the pre-Columbon age. In a second 
voyage, in 1493, Columbus discovered Dominica and 
a number of adjacent islands and again examined 
Cuba, which he quite naturally, considering the 
fixed ideas of his time, thought to be part of the 
mainland of Asia. In 1498 he discovered Trinidad* 
noted the fresh water of the Orinoco River far out 
at sea and sighted the mainland of South America, 
near Paria. In a fourth voyage, Columbus in July 
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1503 sighted the coast of Honduras and followed 
it southward to the Gulf of Darien. 

Oct, 13, 1884,—Sir Thomas Holdich's Surveys 

The Russo-Afghan Boundary Commission 
assembled at Harrakhs, the point where Russia, 
Persia and Afghanistan meet. Sir Thomas Holdich, 
with a very small staff, succeeded in carrying out a 
detailed and accurate survey from Kandahar to 
the Helrnarid, and thence through western Afghan¬ 
istan to the Hindu Kush near Herat. He had already 
carried out some work on the north-west frontier 
of India in 1881-83. Tn 1889 he surveyed the Zhob 
valley and explored Makran. The Perso-Baluch 
Boundary Commission, and the Pamir Boundary 
Commission worked under his direction and his 
work and that of his surveyors covered large areas 
of previously unexplored country in Afghanistan, 
Baluchistan and the north-western regions of India. 
In 1902 Holdich directed the work of the boundary 
commission on the Chile-Argentine frontier in which 
Francis Moreno took part. Moreno had between 
1873 and 1902 carried out a series of explorations 
in the Andes, Patagonia and Argentina which were 
of the first importance. 

Oct. 14, 1873.—N. M. Przhevalsky's Explorations in Asia 

The famous Russian explorer Przhevalsky reached 
Kuku Nor from Kiakhtu, following much the same 
route as that of the Abb6 Hue in 1843 -46. In 
this 1870-73 journey Przhevalsky, with only 
throe companions, crossed the Gobi dasert, reached 
Peking, explored the Ordos, the Ala-Shan and the 
upper course of the Yangtze Kiang, and got so 
far as the Di-Chu River in Tibet. In 1877 he re-dis¬ 
covered Lop Nor, in 1879 80 he penetrated the Tsai- 
Dam and followed the valley of the Tibetan river, 
Kara Hu, approaching within 170 miles of Lhasa. 
Altogether he made five expeditions into these 
Tegions, in addition to an earlier exploration, carried 
out single-handed, in the Ussuri rogion, in 1867-09. 
He died at Karakol on Lake Issyk Kul when he was 
attempting a further journey to Lhasa. His interests 
wore wide and in addition to their geographical 
importance, his journeys resulted in valuable col¬ 
lections of plants and animals and of ethnographic 
data. He discovered the wild camel and the early 
type of horse now known by his name. 

Oct. 15, 18194—South Shetland Islands 

William Smith in the Williams sighted the South 
Shetland Islands and claimed them for Britain. 
Smith was a trader and had on a previous voyage 
seen the island’, but had not ventured near them 
because he feared to lose his cargo. The Williams 
was in the following yoar chartered by the British 
naval commander of the Pacific station for a voyage 
of discovery. Edward Bransfield was put in charge 
and explored and charted the group between Jan. 16 
and March 21, 1820. 


Societies and Academies 

Paris 

Academy of Sciences, Aug. 17 (vol. 195, pp. 
429-448).— Charles Achard and Ho-dac-an 1 Home 
observations on the flocculation of suspensions of 
myxoprotein by electrolytes. The existence of two 
zones in the flocculation curve of myxoprotein by 
the two electrolytes studied, A1C1, and ThCl 4 , 
leads provisionally to two hypotheses : myxoprotein 
contains two different substances or there is a 
change of sign in the protein.—E, BataiUon and 
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P. Tcherniakofsky ; The sterility of the male hybrids 
resulting from crossing Molge marrnorala and Molge 
cristatai’—'R. Risscr: The proper dispersion with n 
errors in the case where each of the component 
errors is ruled by a simple law. An attempt at an 
analytical representation.— Jacques Devisme : Cer¬ 
tain families of polynomials.— D, Iwanenko : The 
constitution of the atomic nuclei.— A. Portevin 
and P. Bastien: Contribution to the study of the 
ternary system magnesium-aluminium-copper.—Li 
Shi Lin: Study of some ottrelit© schists from 
China.- Henry Germain : Some fresh-water diatoms 
living in mucous tubes. 

Aug. 22 (vol. 195, ppT*449-472).-E.’ BataiUon 
and Tchou Su: Crossings (second generation) 
between a female hybrid and males of two par¬ 
ental types.—Paul Mentr£ and O. Rozet : Certain 
tetrahedral surfaces.—Georges Giraud: An extension 
of the theory of the Fredholm integral equations, 
with application.—Gr. C. Moisil: Tho integration 
of matrices.—A. Aleyrac: Remarks on the support 
of a body by (wing) beats.—J. Solomon : The 
theory of Einstein and Mayer and the equations 
of Dirac.—G. Bruhat and P. Chatelain : The 
photoelectric measurement of the rotatory dis¬ 
persion of some sugars in the beginning of the 
ultra-violet. Measurements aro given for wave¬ 
lengths ranging from 5,461 to 3,021 : tho formula 
of Lowry and Richards was found to hold over 
this range.—Michel Polonovski and Albert Les- 
pagnol : The constitution of aliolactose. This sugar 
is shown to be an isomer of lactose.- D. Ivanoff 
and T. Roustcheff: The alcoholysis of esters by 
mixed organomagnesium alcoholates and phenolates. 
A study of the reaction R.00*11,! -f R'OMgX =« 
R.CO a R' 4* RiOMgX. In the eleven cases examined 
the yields varied from 0 ta 69 per cent.—F. Blanchet 
and L. Bethoux: The influence of tho geological 
nature of tho soil and of the mineralisation of drink¬ 
ing water on the frequency of cancer in man. 

Aug. 29 (vol. 195, pp. 473 504). —C. Camichel, 
F. Beau and L. Escande: The similitude of short 
hydraulic systems : experiments on the dock of 
the port of Havre.—G* Tzitzlica: Conformal re¬ 
presentation.—Torsten Carleman : The character¬ 
istics of the torus,—Georges Bouligand : Various 
ideas concerning infinitesimals.—Alexandre Ghika : 
The development in series of uniform monogene 
functions.—Giulio Krall : The limiting state result¬ 
ing from tho tides for the movement of a planetary 
system.—P. Vaillant: A device susceptible of 
increasing the precision of optical spectrophoto* 
metric measurements.—J. Prat : The combinations 
of arsinic acids and hydroohlorio acid.—Vale Vouk : 
The biology of Codium Bursa. —A. N. J. Heyn : 
The method of determining the plasticity of cellular 
membranes.—G. Viaud: The phototropism of 
Daphnia pulex : the rdle of memory in photo¬ 
tropism.—G. Champetier : A method for determin¬ 
ing the composition of addition compounds of 
cellulose.—Jean Roche : The muscle hemoglobins. 
Muscle and blood hemoglobins are representatives 
of the same type of pigment the spectra of which 
are determined by the same laws. 

Cracow 

Polish Academy of Arts and Letters, July 4.— 
Stan. Ziemecki: The Raman spectra of naphthalene 
derivatives. The spectra of five naphthalene deriva¬ 
tives have been examined. The line 1976 is always 
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present; it is very intense and evidently char* 
actenses the naphthalene nucleus. These results 
are analogous with those obtained with benzene. 
Certain well defined types of molecular structure 
can be established by the Raman spectrum.— 
L. Marchltwski and WL Gabryelsld : The absorption 
of the ultra-violet rays by certain organic substances 
(27), A description of the absorption spectra of 
the polysaccharides.—L. Marchtewski and T. Sur- 
zycki : The absorption of the ultra-violet rays 
by certain organic substances. (28)—K. Dziewon- 
ski, J. Moszew, Mile. G. Dortheixner, and W. Rozycki : 
A new method of synthesis of compounds derived 
from quinoline.—T. Domanski and J. Suszko : 
a Quinidine. By treating quinidine with strong hydro¬ 
chloric acid and submitting the product to alcoholic 
alkali solution, a new alkaloid, a-isoquinidine, is 
obtained.—St* Kreutz : The luminescence of minerals 
in relation with the places at which they are found 
and with the conditions of their formation. The 
differences between the luminescence of minerals of 
different places of origin is marked, and may be 
of service in determining the country of origin.— 
A. Malicki: Changes in relief of the terrestrial 
globe.—Mile. A* Cehak : The qiiantitative deter¬ 
mination of the deformations of the longitudinal 
profiles of the water courses of Pokucie.—H. Bolkot ; 
The hypsographic curves of North America and of 
South America.—J* Wiertelak : The influence of 
white rot on the chemical composition of wood. 
White rot oauaes considerable losses of lignin, 
together with a slow decomposition of the carbo¬ 
hydrates. The loss of weight is marked, amounting 
in one case to 15 per cent.— E. Pischinger: The 
phosphorus compounds of plants (7). The solubility 
of the phosphorus compounds of hemp seed.— 
L. W. Wisniewski: Cyathocepkalus truncatus , its 
development, morphology and biology.—L. W. 
Wisniewski: Two mew progenetic trematodoe of 
the Balkan Garamaridefle.—Mile. J. Ackermann; 
The innervation of the skin of the frog (Rana escu- 
lenta ).—Mile. J. Janiszewska : Studies on Apfddius, 
a hymenopteran parasitic on the aphis Hyalopterus 
pruni. —Mme. N. Natanson-Grodzinska : Tho struc¬ 
ture of the tegument of the aquatic larva Cataclysta 
lemnata and its function in respiration.—Z. Grod- 
zinslri : Observations on the lymphatio system of 
Myxine ghUinosa. —L. Sedlaczek-Kotnorowski: Man 
of the age of the oaliciform vases in Poland, 

Vienna 

Academy of Sciences, June 16.—Leonore Brecher: 
Butterflies (Vanessa Jo * L.) direct from caterpillars. 
Of ten of these caterpillars, eight formed chrysalides 
and butterflies in the usual way, whilst the other 
two kept under the same bell-jar gave rise directly 
to stunted butterflies.—Karl Huttrer: Means for 
the analysis of the formation of butterfly markings. 
From observations made, it is concluded that neither 
the assumption of sensitive states nor the retarda¬ 
tion theory suffices to explain the action of external 
factors on the formation of these markings,—Erich 
Murr; Direct dependence of the tail-length of 
the ferret (Puiorius furo L.) on the temperature. 
The increased rectal temperature observed with 
pregnant ferrets kept at a temperature higher than 
usual is accompanied by increase in the length of 
the tails of the offspring.—Hans Prribram : (1) 

Regeneration of feelers and legs with phaamids 
(ym); Attempts to find conditions for orthomorphio, 
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heteromorphic or defective growth after removal of 
the feelers of Dixippus morosus Br. efc Redt.—(2) 
Growth of appendices in alliod locusts (Sphodronum- 
tis , Mantis). —(3) The ‘lower* males of the rhinoceros 
beetle, Oryctes nasicomis L. as heat-forms.—Toshl- 
hiko Yaman6uti : Coprometry for the measurement 
of the growth of Orthoptera.—Kasimir Graff : The 
photometric system of tho Holetschek nqjbula 
catalogue.—Fritz Kerner-Marilaun : Anisotbermy in 
spring horizons and its geological significance.— 
K. W. F. Kohlrausch, H. Kopper and R. Scka : 
The Raman spectrum of organic substances (isomeric 
paraffin derivatives, ii). Secondary butyl alcohol, 
isobutyric acid, tertiary anyl iodide, and nine 
isobutyl derivatives, (CH*), . OH . CH,X (X m 
CH», OH, NH„ SH, Cl, Br, I, NO, and NO,), 
have been examined. The results show that, in a 
polyatomic molecule, RX, a physical meaning is 
attached to the valency frequency C—X, if the sub¬ 
stituent X differs markedly in weight from the other 
groups—CH a , CH*—of the substituted paraffin.— 
A. Dadieu, K. W. F. Kohlrausch, and A. Pongratz : 
The Raman spectrum of organic substances (isomeric 
paraffin derivatives, iii). The results furnished by 
isoamyl and secondary butyl derivatives, in con¬ 
junction with those previously obtained, serve for 
the determination of the frequencies of the valency 
vibration of the carbon-halogen linking. Duplication 
of these valency frequencies occurs only and always 
if the molecule is able to assume different space-forms 
owing to free rotation. The frequency is related to 
the number of hydrogen atoms attached to the carbon 
atom of the carbon-halogen linking.—Gustav Beer i 
The oonvexibility of regular curves.—-Erich Haber* 
felner : The history of tho development of the 
monograptids. 

Washington, D.C. 

National Academy of Sciences ( Proc ., vol. 18, 409^ 
480, No. 6, June 15).—P. Debye and F. W. Sears : 
On the scattering of light by supersonic waves. 
(See Nature, vol. 130, 281, Aug. 20, 1932).—Linus 
Pauling and Don M, Yost : The additivity of the 
energies of normal cov&lent bonds. A normal covalent 
bond is defined as that between two unlike atoms 
of the same degree of negativity, and it is postulated 
that the energies of such bonds are additive. Experi¬ 
mental data of other workers is in fair agreement 
with this hypothesis.—Marston Taylor Bogert and 
Torsten Hasselstrttm : Investigations in the retene 
field (2). Alpha-retene carboxylic acid and some 
of its derivatives.—F. E. Lloyd and T. Cunliffe 
Barnes : Changes in the cells of Spirogyra associated 
with tho presence of water polymers. Ice water 
from ice formed over running water and also newly 
condensed steam were used in series of experiments 
on Spirogyra nitida , with and without the addition 
of nutritive salts in the form of Knopf’s solution. 
Ice water, which contains much trihydrol, promotes 
reproductive activity at room temperature, as well 
as at 10° C. as reported previously. In the presence 
of Knopf’s solutions, tho filaments became tightly 
ooiled in addition, indicating a high state of vigour.— 
Edgar Anderson : Character recombination in Dro¬ 
sophila. Regarding recombination of genes as a 
recombination of ‘strings of beads’ the lengths of 
which depend on the lengths of the cross-over 
segments, the effect of length and number of such 
‘strings’ should be morphologically.demonstrable.— 
M< 'Demertc : Effect of temperature on the rate of 
change of the unstable miniature-3 gamma gene 
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of Drosophila virUis. Observations on flies reared 
20°, 26° and 30° respectively suggest that at the 
higher temperatures, the character is more stable; 
the result is due, however, to the decreased size 
and crumpled wings produced. The frequency of 
change is independent of sex although the female 
carries approximately twice as many ‘miniature’ 
genes os the male.—C. R, Burnham : An inter¬ 
change in maize giving low sterility and chain con¬ 
figurations.—R. A. Brink and D. C. Cooper : (1) 
A strain of maize homozygous for segmental inter¬ 
changes involving both ends of the P-br chromosome. 
—(2) Chromosome rings in maize and (Enoihera , 
The hypothesis of simple segmental interchange, 
although giving a satisfactory explanation of the 
chromosome attachments in CEnothera t does not 
account for those in maize. Other mechanisms are 
suggested and discussed.—E. B. Fred: The stability 
of physiological characters of bacteria. Cultures 
of nitrogen-fixing bacteria, lactic acid bacteria and 
tubercle bacteria kept in tho laboratory for various 
periods up to twenty years and tested from time to 
time have shown no appreciable change in character. 
—Harry Merrill Gehman : Concerning sequences 
of homeomorphisms.—Edward V. Huntington : An 
improved equal-frequency map of the normal 
correlation surface, using circles instead of ellipses. 
Concentric circles and a family of equally spaced 
radial lines are drawn, forming a ’cobweb’ map 
which divides the plane into ‘townships of equal 
frequency*. From this map it is possible to make a 
direct comparison between the observed distribution 
of dots and the theoretical distribution in the corres- 
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ponding normal case.—A* W. Tucker : Modular 
homology characters.—G. A. Miller : Orders for 
which a given number of groups exist.—Edward 
Kasner : Geometry of the heat equation: first 
paper. Heat curves are defined an the loci of con¬ 
stant temperature throughout a given flow of heat. 


Forthcoming Events 

TUESDAY , Oot. 11 

Illuminating Engineering Society. —Lieut.-Com¬ 

mander H. T. Harrison (Presidential Address) at the 
Lighting Service Bureau, 15 Savoy Street, Strand, 
W:C.2, at 7 r.M. 

Institute of Education, London. —Prof. C. H. Becker : 
“Educational Problems in the Far and Near East”, at 
6.30 r.M. (succeeding lectures on Oct, 12 and 13), 

King's College, London. —Dr. J. W. Pickering : “Blood 
PlasmA and Platelets”, at 5 r.M. (succeeding lectures 
on Oct. 18, 25, and Nov. 1). 

THURSDA Y, Oct. 13 

King’s College, London.— Dr. W. Robson: “The 
Metabolism of Carbohydrates, Fats and Proteins”, at 
5 lm. (succeeding lectures on Oct. 20, 27 and Nov. 3), 

FRIDA F, Oot. M 

London Hospital Medical College.— Mr. S. P. Bedson : 
“Some Recent Work on Filterable Viruses and its 
Significance”, at 5 p.v. 
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Post Office Reform 

TX 7E do not know whether it was mere ooinci- 

* y dence or good stage-management that Lord 
Wolmer’s book on “Post Office Reform” (Ivor 
Nicholson and Watson, Ltd., 6*. net) was published 
a week before the report of the Committee of 
Enquiry on the Post Office (Cmd. 4149, H.M. 
Stationery Office, 9 d. net). However thiB may be, 
no study of the findings of that Committee can 
avoid reference to Lord Wolmer’s campaign since 
he ceased to hold office as Assistant Postmaster 
General, for it was his persistence, supported 
ultimately by more than three hundred members 
of Parliament of all parties, which led directly to 
the appointment, by the present Government, of 
Lord Bridgeman and his colleagues, Sir John 
Cadman and Lord Plonder, as a Committee “to 
enquire and report as to whether any changes in 
the constitution, status or system of organisation 
of the Post Office would be in the public interest”. 

Criticism of governmental administration is no 
modem diversion, and the Post Office, like other 
great departments of State, has not escaped the 
baiting to which ‘bureaucracy’ is always liable to 
be subject from those who as a matter of principle 
abhor State intervention, particularly in the sphere 
of commerce. Nevertheless, as a result of the 
reforms associated with the name of Rowland Hill, 
the attitude of the public towards the Post Office, 
personified in that popular character the postman, 
has been not unfriendly. The speed and accuracy 
of its letter-carrying activities and the extent of 
at any rate the pre-War facilities as regards 
deliveries and collections indeed loft little to be 
desired. 

Serious criticism of the Post Office only began 
to arise after the Office, in 1912, became solely 
responsible for the administration of telephone 
services, and it is the relative backwardness pf 
telephone development in Great Britain in com¬ 
parison with other countries, coupled with a 
certain administrative inelasticity, that has sup¬ 
plied the real driving force of Lord Wolmer’s 
campaign. On one hand, as Lord Wolmer insists, 
it is a fact that the number of telephones per 
thousand of population is lower in Great Britain 
than in most other countries ; that this feature Is 
also apparent if large cities at home and abroad are 
compared; and that such telephones as are 
installed are less used than those in other countries. 
On the other hand, it is equally an undoubted fact, 
to Which the Bridgeman Committee pays handsome 
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testimony, that the Post Offioe engineers have led 
the way in technical development in telephony 
and, we may add, in electrical communications 
generally. Yet with this tremendous advantage 
of an able and alert, if underpaid, technical staff, 
foremost in promoting the development of this 
highly technical industry, there has been, rightly 
or wrongly, widespread public dissatisfaction with 
the telephone servioe. If such dissatisfaction had 
not existed, it would have been impossible for 
Lord Wolmer’s campaign to gather the necessary 
momentum to lead the Government to appoint the 
Bridgcman Committee of Enquiry. 

The report of the Committee summarises as 
follows “the rather generalised charges" that have 
been made 

(1) An absence of the spirit of public service, 
among certain sections of the staff—an 
attitude of indifference instead of a desire 
to help the public. 

(2) A lack of initiative and an absence of 
elasticity and imagination in adjusting 
service to meet the reasonable variations in 
the public demand; prompt action is 
thought to be hampered by ‘red tape 1 and 
dilatory procedure. 

(3) In general an absence of the commercial 
outlook necessary for the efficient oonduct 
of what is, at any rate to a large extent, a 
business concern. 

(4) A failure in regard to the telephone and 
telegraph services which are of a highly 
technical character, to give proper soope to 
the engineer, whereby technical progress is 
impeded. 

This summary may to some extent be taken aa 
reflective of the criticisms of Lord Wolmer, who 
argues that the telephone and telegraph services 
have not been administered on commercial lines 
because they have been administered by a Govern¬ 
ment department organised on the traditional 
Whitehall basis, with all that such organisation 
necessarily involves in rigidity of administration, 
owdng to day-to-day accountability to Parliament 
in regard to the minutest details ; inability to take 
normal commercial risks as a result of financial 
oontrol by the Treasury; and above all in the 
arrangement, copied from Whitehall, under which 
all sub-deportments come to a narrow bottleneck 
at the Secretary of the Post Office, so rendering 
promptness of decision impossible. 

In the controversies generated by Lord Wolmer’s 
campaign, the serious questions of organisation 
involved have tended to beoome obscured by 
political factors. The fundamental issue has been 
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represented to the public as being primarily one 
of the respective merits pf public and private 
enterprise; and to overcome the weaknesses of 
Post Offioe administration, reformers have offered 
us a choice between the transfer of the Post Office 
communications services either to a public board 
on the model of, say, the Port of London Authority, 
or to a public utility company analogous to the 
Imperial and International Communications Com¬ 
pany Limited, which is now responsible for all 
international wireless telegraph services originating 
in Great Britain. Unfortunately, the form which 
the public controversy has taken has caused 
-certain essential elements of the problem to be 
overlooked, especially the obvious but all- 
important fact that, although for historical reasons 
the postal, telegraph and telephone services have 
become closely interlocked, the industrial structure 
of the Post Office, as regards electrical communi¬ 
cations, is very largely, indeed almost entirely, the 
fashioning of scientific discovery and invention. 
The telegraph and telephone services are depen¬ 
dent, to a much greater degree than are the mail- 
carrying services, upon research and technical 
progress. No change of ownership or oontrol 
which fails to take account of this fundamental 
fact is likely to achieve the desired results. 

These considerations are by no means novel, for 
they were in the minds of that somewhat unpro¬ 
mising body the Select Committee on the Telephone 
Service, appointed so long ago as 1922 “to inquire 
into the organisation and administration of the 
telephone service and the method of making 
charges". That Committee emphasised that tele¬ 
phone business is essentially commercial and must 
be administered on commercial lines. It pointed 
out that the carriage of letters has always been 
upheld as the main foundation on which Post 
Office management rests, and when the telephone 
and telegraph undertakings were in turn trans¬ 
ferred to the Post Office, “it seems to have been 
decided to patch them into the existing organisa¬ 
tion rather than to alter the organisation to. suit 
the extended conditions”. The Committee recom¬ 
mended, therefore, the separation of the tele¬ 
phone and telegraph services from the mails. 
It also pointed out that “the Secretary’s 
Department at the General Post Office, which 
really controls it, has neither special busi¬ 
ness training other than that of the ordinary 
Civil Servioe, nor special expert and technical 
qualifications", and it hinted at the desirability of 
the establishment pf an administrative board 




' 0<m)»£KT5/I932] 

for th© control of the segregated telephone and 
telegraph services. Finally, the Committee insisted 
that greater weight should be given to technical 
knowledge both in settling policy and in ordinary 
routine. 

The Bridgeman Committee again and again 
throughout its report pays tribute to the 
zeal and ability with whioh the Post Office 
staffs carry out their duties. Yet the Commit¬ 
tee is constrained to state that the criticisms 
of the telephone service “are not devoid of some 
substance”, and that it believes that “there is 
room for improvement”, but that “suoh improve¬ 
ment can only come from a removal of oertain 
fundamental impediments to efficiency”. These 
fundamental impediments are considered to be the 
relationship in which the Post Offioe stands as a 
revenue department to the Exchequer, and the 
internal organisation of the Post Office. The 
Committee, however, rejects the transference of 
all Post Offioe communication services to an 
independent authority of the public utility com¬ 
pany or statutory corporation type, for it con¬ 
siders that “the public have a right to the influence 
which Parliamentary discussion and control alone 
can give”. The proposal for the transference of 
electrical communications to an independent 
authority is also rejected. It is admitted that 
there might be advantages in this course if it were 
a question of inaugurating for the first time in 
Great Britain a new system of communications, 
but the Committee makes a point of considerable 
importance which, it must be admitted, has the 
force of expediency. Under present conditions, 
in all but the largest offices, the counter staff 
now deal indiscriminately with all kinds of 
business, and in all the smaller towns the sorting 
and telegraph operating staffs are combined to 
good effect, sinoe the ‘peak’ hours of postal work 
are usually outside those of telegraph business. 
Separation, in the view of the Committee, “would 
entail large additional expense and would result 
in two separate organisations, neither of whioh 
would be carrying a full load.” 

Limitations of space prevent us from dealing 
with the first of the above-mentioned impediments 
to efficiency. We need only say that, in the view 
of the Committee, “In the present state of the 
National finances it would be impracticable to 
suggest any other principle than that the 
Exchequer should retain out of the net revenue 
collected by the Post Office a sum approximating 
to the amount whioh it is at present receiving.” 
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As regards the second fundamental “impediment 
to efficiency”, namely, the system of administrative 
control at the Post Offioe itself, the Committee is 
more drastic. It considers, in the first plaoe, that 
there is far too much centralisation of staff manage¬ 
ment at headquarters and too little freedom left 
to the local officer in the provinces. It belitfves 
that much of the dissatisfaction with the telephone 
system is due to the general diffusion of respon¬ 
sibility and absence of co-ordination between those 
concerned with the various elements involved in 
the provision and conduct of the service. There 
is, the Committee says, “no one authority who 
can deal with complaints or ensure that orders 
are promptly and satisfactorily executed”. The 
District Manager, who is, broadly speaking, 
responsible for tho telephone service in his area, 
has no jurisdiction over the engineering and little 
disciplinary control over the operating staff. The 
Committee states that the Distriot Manager is 
also handicapped by the restriction of his executive 
authority and is subjected in such matters as 
publicity, canvassing, etc., to rigid control by 
headquarters on matters of outlay and method, 
which tends to repress zeal and initiative as well 
as to waste time and money. 

The Committee prooeeds to remark that the 
Post Office Secretariat “has come to acquire a 
status out of proportion to that of other Post 
Office departments” ; no executive department of 
the Post Offioe can give an instruction to another 
department, nor can it through its own officers do 
anything for which it has not Secretariat authority. 
The present position of the Secretariat, it is stated, 
“contravenes the fundamental principle of organi¬ 
sation, namely, the distinction between policy and 
practice, between the administrative and the 
executive functions”. The Committee considers 
that the neglect of this important distinction is 
one of the main weaknesses of the existing Post 
Offioe organisation, and it arrives at the same 
conclusion as the Select Committee of 1022 that 
the Secretariat, as at present constituted, is 
unsuited by training and experience for the duty 
of conducting the daily business of the Post Office 
services, which function it undertakes in addition 
to the framing and formulation of policy. It is 
noted too that, owing to the “autocratio isolation 
of the Secretariat”, the Engineering and Accoun¬ 
tant General’s Departments are prevented from 
taking an adequate part in the general scheme of 
control, and although the Committee considers 
there is no evidenoe that the engineer is unduly 
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hampered, it believes that engineering experience 
is insufficiently brought into the consideration and 
formulation of general policy. 

Such serious defeots demand radical treatment, 
and the Committee recommends that the control 
of all Post Office business shall be taken out of the 
hands of the Secretariat and effected through the 
medium of a functional Board, presided over by 
the Postmaster General. In addition to the 
Assistant Postmaster General the Board should, 
it is suggested, comprise four or five members of 
the Post Office staff representing such functions as 
general operating and supply, engineering and 
research, finance, and personnel. In the absence 
of the Postmaster General the Board would be 
presided over by the senior permanent member, 
who would carry some such title as ‘Director 
General’, and whose duty it would be to ensure 
that Board decisions were made effective, that 
continuity and unity of policy were maintained, 
and that the general machine of administration 
worked smoothly and effectively. The duties of 
the Board would, so far as possible, be restricted 
to the consideration and formulation of policy, 
leaving to the heads of the district organisation 
the duty of translating into effect the policy pro¬ 
scribed by the headquarters board. In the 
provinces it is recommended that the local adminis¬ 
tration should be controlled by regional directors 
who would constitute the co-ordinating authority 
for their respective regions and whose organisation 
would in effect be a reproduction in miniature of 
the headquarters board. It is in the application 
of this recommendation that controversy is not 
unlikely to arise, for the engineers in eaoh district, 
hitherto autonomous, would thus come under the 
local control of a regional director, who might 
or might not be a ‘telephone’ man. 

Other vital recommendations are that the 
existing division between the Secretariat and 
the rest of the staff should be removed and 
fluidity of interchange of staff between head¬ 
quarters and the provinces secured. The 
Committee proceeds to make the long-awaited 
recommendation from a public inquiry: “As 
regards aoeess to administrative posts, we con¬ 
sider that there should be no bar to a technical 
officer holding such posts, provided he has shown 
iumself to possess administrative ability.’* With 
regard to the problem of the technical expert, the 
Committee considers it essential in an organisation 
such as the Post Offioe, which depends so much 
upon scientific discoveries and developments and 
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their practical applications, to bring engineering 
and research into more intimate touch with the 
general problems of administration. 

In its appreciation of the fundamental weakness 
of present-day Civil Service administration the 
Committee has rendered an important publio 
service. That the higher administrative posts in 
Government departments are oommonly held by 
individuals of exceptional ability cannot be chal¬ 
lenged, but a system under which almost autocratic 
powers of control and the monopoly of the formu¬ 
lation of policy are solely vested in individuals 
who may have no knowledge of or sympathy with 
scientific and technical developments can only be 
described as a national menace ; .for what the 
Bridgeman Committee has discovered in the Post 
Offioe can equally be said mutatis mutandis of 
most of the larger departments of State. The 
remedy proposed—the introduction of the Board 
system, under which departmental chiefs, both 
teohnical and non-technical, would be given a full 
opportunity of taking their proper share in the 
formation of policy—is one we have consistently 
advocated. The Committee’s recognition of the 
importance of the expert and of the folly of 
debarring him irrespective of his administrative 
capacity from positions of oontrol is of first 
importance. The divorce between the administra¬ 
tor and the technologist, the failure to achieve 
anything like a oomplete synthesis of the adminis¬ 
trative and teohnical sides, is not peculiar to the 
Post Office in particular or to government depart¬ 
ments in general. It characterises far too many 
business and industrial organisations. 

In a paper read last year during the centenary 
meeting in London of the British Association for 
the Advancement of Science, Major L. Urwick, 
the director of the International Management 
Institute, Geneva, pointed out that throughout 
the century of the life of the British Association, 
despite the immense services which the inductive 
scienoes ore rendering to industry, it apparently 
has never occurred either to industrialists or to 
men of science that these services are other than 
contributory or ancillary. The Bridgeman Com¬ 
mittee is the first public inquiry committee to 
give full recognition to the scientific expert in the 
Civil Service Bcheme of things. What it proposes 
amounts in sum to this, that the scientific expert 
is to be brought into the industrial family on 
level terms with the administrative expert and 
the financial expert and to have his due say as 
well in the formulation of policy as in the oontrol 
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and execution of the Routine operations. There 
is no suggestion that the business of the Post 
Office should be turned over entirely to the 
technologists* Viscount Bridgeman and his 
colleagues say sensibly : "Generally speaking we 
think it to be true that the specialist in any walk 
of life tends to remain a specialist; but there are, 
of course, well-known exceptions to the contrary, 
and we consider that where a member of the 
technical staff has shown that he possesses admin¬ 
istrative talent he should be eligible for other 
appointments.” No ohampion of the scientific 
worker in industry need ask for more than this 
or should be satisfied with less. The recom¬ 
mendation of the Bridgeman Committee, "to 
bring engineering and research into more 
intimate touch with the general problems of 
administration” is to be welcomed, not only for 
the beneficial effects which, if it is adopted, it is 
likely to have on the development of the Post 
Office, but also, and perhaps especially, for the 
stimulus it may give to the wider movement to 
bring about a closer fusion of science and industry 
and to get the scientific worker fully adopted into 
the industrial family. 


Anthropology in Nigeria 

Tribal Studies in Northern Nigeria. By C. K. 
Meek. Vol. 2. Pp. viii + 633 4* 48 plates. (Lon¬ 
don: Kegan Paul and Co., Ltd., 1931.) 25s.net. 

N this work Mr. Meek apparently concludes 
his valuable notes on some of the smaller and 
lesser known peoples of Northern Nigeria—more than 
a score in all. As in the first volume (see Nature, 
vol. 128, p. 285 ; 1931) chief attention has been 
paid to linguistics and sooial organisation and little 
to religion, which in the main consists of animism 
and ancestor worship. Each tribe is dealt with 
separately, and no attempt is made to give a general 
description of any particular custom or belief— 
doubtless the wisest course to pursue until more 
information has been collected. 

One of the immediate practical advantages to 
be gained from these studies is that it should now 
be possible to group these peoples more scientific¬ 
ally ; at present the Kat&b, for example, are 
not only divided by provincial boundaries, but also 
some of them axe directly administered by British 
officers, while others are under Fulani emirs. One 
of the chief defects of indirect rule, as practised 
in Northern Nigeria, lies in the fact that so many 
pagan tribes have no native courts of their own 
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but are subject to the judicial administration of 
Mohammedan alkalis. 

Most of the peoples under consideration are of 
ancient semi-Bantu origin and possess interesting, 
features in the way of totemism, exogamy and 
mother-right organisation. As is usual in Nigeria, 
totemism is mixed up with metamorphosis and 
is now fast breaking down. There is a certain 
amount of evidence for the belief that olan exo¬ 
gamy—at any rate in this region—arose from a 
desire to avoid loo&l conflicts, and has nothing 
to do with consanguinity or the hypothetical un¬ 
attractiveness of the woman whom you see every 
day ; among the Piti, for example, intermarriage 
is most usual between those ‘ wards ’ whioh are 
nearest to one another. Fundamentally, no man 
may marry a woman of his own clan but, as the 
sense of kinship with the parent community 
dwindles, the exogomic taboos become confined 
to the new group. 

There are examples of all stages of development, 
from the mother-right Longuda to the Kanakuru, 
who are mainly patrilineal though matrilineal in 
totemistic affairs, and the wholly patrilineal 
Bamuese tribes. Marriage is often matrilocal, and 
the children may be handed over to the mother's 
relatives, though occasionally to those of the father. 

Until lately, marriage by capture was quite 
uBual and traces of the custom are found in most 
tribes. One of the commonest methods of obtain¬ 
ing a wife is that of elopement with a married 
woman from another group or olan—a transaction 
previously regularised by payments to her family. 
This practice is apparently recommended, since it 
gives each party the opportunity of finding the one 
who suits him, or her, best; the original marriage 
is generally arranged at a very early age, sometimes 
even before the girl's birth. Children begotten of 
the second husband, as a rule, belong to him, but 
he cannot claim the return of his dowry should the 
woman leave him in turn, while the first husband 
practically never does so, as he always lives in the 
hope of her coming back to him. 

Indeed, the position of women here, as in so 
large a part of West Africa, is highly enviable. 
The man is always anxious to gain, or keep, the 
services of at least one wife to cook for him; 
among the Gabin, where the women make the 
beer, they do not hesitate to dictate as to the 
friends who are allowed to partake of this, and 
even to forbid their husbands to attend a neigh¬ 
bouring celebration, if they oonsider that these 
would be better employed at home. The husband 
must continue to pay court not only to his wife, 
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but also to her maternal relatives, else they may 
transfer her to another suitor. The more attractive 
she is—and it is of interest to note that among the 
Kanakuru slimness is considered a beauty—the 
greater efforts must be made by him to counter¬ 
balance those of his would-be rivals. In fact, 
many husbands may be said to spend most of their 
time in endeavouring to retain their wives or in 
working out plans to obtain the wife of some one 
else. 

The birth of a child before the mother’s cicatrisa¬ 
tion ceremonies have been carried out among the 
Yungur and Kona Jukun—or, with the Hona 
and Gabin, before the ordained time—is a serious 
offence ; the consequences are usually avoided by 
abortion. A Katab woman marks each month of 
pregnanoy by putting a circular dot of red earth 
on her thigh, while the husband keeps his own 
private tally in case liis wife runs off before giving 
birth to the child. 

Mr. Meek’s volume is profusely illustrated, but 
the index would be of much more use if it were 
fuller ; at present, if it is desired to look up, say, a 
certain fact about the Fulani, it may be necessary 
to go through the whole fifty-three references under 
this heading. P. Amaury Talbot. 


Poesy in Combustion 

A History of Fire and Flame . By Oliver C. de C. 
Ellis, Published for the Poetry Lovers’ Fellow¬ 
ship with the International Fellowship of Litera¬ 
ture. Pp. xxiv + 440 + 20 plates. (London: Simp- 
kin Marshall, Ltd,, 1932.) 15#. net. 

PROBLEM that the alchemists found ex¬ 
tremely difficult to solve was the preparation 
of an amalgam of iron. Dr. Ellis has attempted 
an analogous task, namely, the fusion into a homo¬ 
geneous unity of the cold and hard scientific facts 
of the history of fire with the aesthetic appeal of 
fire and flame to his poetical emotions. The result 
is a book sui generis , which will be variously estim¬ 
ated according to the point of view from which 
it is surveyed. It is scarcely within the province 
of the present reviewer, and still less within his 
capacity, to appraise its merits as a work of 
art, though Dr. Ellis’s mellifluous prose and well- 
developed sense of style must afford pleasure even 
to the most Philistine of his readers. The book is, 
however, by no means easy to understand, partly 
because the author’s fancy leads him to stray down 
every attractive by-path, and partly because his 
wealth of quotation and allusion is apt to prove 
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bewildering to anyone less familiar than himself 
with the original literature. 

While every topic relevant to fire and flame— 
from the unicorn and the phoenix to the history of 
lucifer matches—is fitted neatly into the pattern, 
the pattern still remains somewhat kaleidoscopic, 
and the main arguments consequently have to be 
discovered by a process of induction. It is only 
just to add that the process is well worth under¬ 
taking, for Dr. Ellis’s ideas are often highly original 
and frankly opposed to many opinions now generally 
aooepted. Indeed, judged as a scientific history of 
certain fundamental chemical discoveries, the book 
demands serious attention. 

One of the principal theses is that “ the prime 
secret of the alchemists was oxygen ”. It is, of 
course, undeniable that oxygen must have been 
liberated on innumerable occasions during the pro¬ 
gress of alchemical operations ; but the same state¬ 
ment is equally true of hydrogen, hydrogen sul¬ 
phide, hydrogen chloride, carbon dioxide, carbon 
monoxide, ammonia, and nitrogen peroxide, so that 
one turns with interest to see how the thesis is 
supported and what value is to be assigned to the 
evidence adduoed. Such an examination makes it 
only too clear that Dr. Ellis is rather easily satisfied. 
He first assumes that the alchemists were able to 
collect oxygen by heating 4 nitre ’. It is possible 
—indeed, it is practically certain—that the early 
alchemists used potassium nitrate, but for the most 
part ‘ nitre ’ or ‘ nitrum ’ was applied to naturally 
occurring Bodium carbonate, and a sharp distinction 
between the latter and the substance we now call 
nitre was not drawn earlier than the thirteenth 
oentury. 

When Dr. Ellis says that “ the earliest historians, 
geographers, and technicians speak of vast alluvial 
deposits ” of nitre, that is, potassium nitrate, he is 
misinterpreting the sense of .the Latin nitrum , 
which here signifies natron . Again, he quotes 
Virgil: “I have seen many sowers artificially pre¬ 
pare their seeds and steep them first in saltpetre 
and black lees of oil He does not give the 
reference, but presumably the passage is that in 
the 14 Georgies ”, i. 193-196 : 

semina vidi equidem multos medicare serentes, 

et nitro prius et nigra perfunder© amurga, 

grandior ut fetus siliquis fallacibus esset, 

et, quamvis igni exiguo, properata maderent. 

There is nothing in this description to suggest that 
by nitrum Virgil meant saltpetre; on the other 
hand, natron would fit the context, since it appears 
to have been believed by the Romans that plants 
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grown from seeds treated in this way would be 
softer and greener on cooking. Pliny (“ Historia 
Naturalis”, xxxi. 115) says that nitrum was used 
in cooking vegetables to give them a greener 
colour ; such nitrum could scarcely have been any¬ 
thing but soda. Further, Dr. Ellis says that “ nitre 
was a familiar weapon of the medieval chemist, in 
whose mind it was associated with fire as naturally 
as air was What limits he sets to the Middle 
Ages he does not say, but in any event such a 
sweeping generalisation needs a good deal more 
documentary evidence than he is able to bring 
forward. 

There are several other points in which Dr. Ellis’s 
accuracy is far from unimpeachable. Thus he com¬ 
plains that there is no English translation of 
Mayow’s u Five Treatises ” (whioh he describes as 
“ an amazing pack of nonsense ”), though an 
excellent translation was published in the Alembic 
Club Reprints (No. 17) in 1907 ; he attributes the 
celebrated generator to Kipps instead of to P. J. 
Kipp (1808-64) ; he equates the alchemical ‘ tinc¬ 
tures ’ to 4 slags ’; and he says that the phlogistians 
conceived phlogiston as a palpable, substantial 
chemioal 1 sulphur \ Moreover, the passage from 
Paracelsus that Dr. Ellis takes to be a description 
of the preparation of phosphorus from urine is 
oapable of interpretation in many other and much 
more probable ways; while the quotation from the 
“ Demonolatry ” of Nicholas R4my does not carry 
conviction—at least to the reviewer—that phos¬ 
phorus was known in 1588. Finally, Dr. Ellis’s 
tentative identification of Eirenaeus Fhilalethes 
(properly Philaletha) with Boyle has little to 
reoommend it, in view of the faot that the only 
definite knowledge we have of this alchemical 
writer is that he was twenty-three years of age in 
1645, when Boyle was eighteen. 

In spite, however, of the too frequent careless¬ 
ness shown in verifying references, and in spite of 
Dr. Ellis’s tendency to credit the alchemists with 
more knowledge than they can be proved to have 
had, the “ History of Fire and Flame ” is a fascin¬ 
ating, informative, and beautiful book. No one 
who turns its pages will fail to catch some of Dr. 
Ellis's enthusiasm for his subjeot, or to experience 
(even if vicariously) some of his aesthetic emotion. 
There are passages of great poetic charm, and, 
equally, passages of keen historical insight, while 
flashes of dry humour sparkle in unexpected places 
and add a lively flavour to the whole. Nor, though 
his facte are hot always above suspicion, is Dr. 
Ellis’s critical judgment lacking. As Watson once 
wrote of a book ol Nollet’s, “ he has traced the 
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origin of several happy inventions, and has ex¬ 
hibited the real authors of them. He has given, as 
he imagines, additional value to several experi¬ 
ments which appear to have been too much 
neglected ; and brought others which have been 
over-rated to their proper standard.” Zoroaster 
would have no cause to be ashamed of this latest 
offering to the flame of his altar. 

E. J. Holm yard. 


Researches in Aerodynamics 


(1) Hydro - und Aeromechanik notch vorlesungen von 
L . PrandU. Von Dr. 0. Tietjens. Band 2: 
Bewegung reibender Fliissigkeiten und technische 
Anwendungen . Pp. viii-f 299 + 28 Tafeln. (Ber¬ 
lin : Julius Springer, 1931.) 23 gold marks. 

(2) Handbuch der Experimentalphysik . Heraus- 
gegeben von W. Wien und F. Harms. Unter 
Mitarbeit von H. Lenz. Band 4 : Hydro - und 
Aerodynamik . Teil 2 : Widerstand und Auftrieb. 
Herausgegeben von Ludwig Schiller. Pp. viii + 
443. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H., 1932.) 41 gold marks. 


(1) T"\R. TIETJENS has performed a very valu- 
1^ able service in writing his two books, 
based on the lectures of Prof. Prandtl at Gottingen. 
This second volume deals mainly with the motion 
of viscous fluids, and the treatment of the subject 
follows the lines of Prandtl’s lectures, but Dr. 
Tietjens has amplified certain sections, particularly 
those dealing with the flow in pipes and with the 
drag of symmetrical bodies, and has added a final 
chapter describing experimental apparatus and 
technique. The book contains perhaps little that 
is new to the student of the subject, and for the 
greater part it gives a eritioal descriptive account 
of the observed phenomena and the corresponding 
theory rather than the details of the theoretical 
analysis. The great merit of the book, however, is 
the excellent account of the physical basis of the 
boundary layer theory, of the significance of evan¬ 
escent viscosity in determining the nature of the 
flow even when the surface friction itself is negligible, 
and of the fundamental principles underlying the 
theory of the lift of an aerofoil. 

The chapters dealing with the flow in pipes, with 
boundary layers, and with the drag of symmetrical 
bodies are perhaps the most interesting and com¬ 
prehensive ; but exception must be taken to the 
statement that there 4s a laminar boundary layer 
below the turbulent flow over the surface of a body, 
sjjnqe it rests solely on an attempt to apply rigidly 
th b semi-empirical power law for the velocity 
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distribution of turbulent flow and is not in accord- 
anoe with the actual physical conditions. The final 
chapter on experimental methods contains a brief 
historical account of the development of wind 
tunnels and a description of the various modern 
types. Particular attention is also devoted to the 
methods of making the flow visible, and there is 
an interesting series of photographs showing the 
development of turbulence behind a bluff body and 
of circulation round an aerofoil. 

(2) ThiB volume of the “ Handbuch der Experi- 
mentalphysik " is devoted to the subject of the lift 
and drag of a body moving through a fluid, and 
more particularly to the experimental methods of 
measuring these forces. All the articles attain a 
high standard, being comprehensive in character 
and clear in expression, but it is perhaps to be 
regretted that experiments in flight, apart from 
deceleration tests of airships, receive only the 
briefest attention. 

Flachsbart contributes an interesting historical 
account of the development of hydrodynamics, 
confined mainly to the determination of drag and 
the necessary experimental apparatus, and this is 
followed by an article by Prandtl on the deeign and 
Operation of modem wind tunnels, in whioh he 
expresses a preference for the open jet type in 
spite of its poorer eoonomy of power. Seiferth and 
Betz discuss the method of testing aeroplane 
models in a wind tunnel, describe the principal 
types of balance used in these tests, and give a few 
typical experimental results. The problem of wind 
tunnel interference is discussed in detail, but un¬ 
fortunately there appears to be some misapprehen¬ 
sion oh the subject. The authors seem to assume 
incorrectly that the corrections in open and dosed 
tunnels of any shape are of the same magnitude 
but opposite sign, and in discussing the interference 
on the downwaah behind an aerofoil they fail to 
realise that the method of images remains valid for 
a rectangular tunnel, though it breaks down for a 
circular tunnel. 

Muttray contributes an excellent account of the 
measurement of the drag of symmetrical bodies, 
both directly and by measurement of the flow in 
the wake, and he gives a critical account of the 
experimental results available. Dropping tests of 
spheres and discs are discussed very ahly by 
Schiller, who concentrates on the lower range of 
Reynolds’s number, whereas Muttray deals mainly 
with wind tunnel tests on a larger scale. Schiller 
also gives a critical discussion of the problem of 
the sphere, including a summary of the theoretical 
work on the subject, and shows that the most 
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reliable experiments confirm the accuracy of Gold- 
stein’s extension of Oseen's solution with Faxen's 
correction for wall interference. The final artide 
is devoted to the problem of lubricated bearings, 
and Kiesakalt gives a dear account of the subject, 
including a brief summary of the theory initiated 
by Reynolds and devdoped by Duffing. 

Short Reviews 

Introduction des theories de Newton en France au 
XVIII* siicle avant 1738. Par Prof. Pierre 
Brunet. Pp. vii + 355. (Paris : Albert Blan¬ 
chard, 1931.) 55 francs. 

JThe eighteenth century witnessed the bitter con¬ 
troversies between the Cartesian and the Newtonian 
conception of the physical world. For decades, the 
Cartesians tried all the subtleties of logic and science 
to defend the vortex theory against the views based 
on universal attraction. But in the end, they had 
to give way ; and the popular defence of Newton's 
philosophy by Voltaire marked the turning of the 
tide. It is the epic of these controversies which Prof. 
Brunet describes for us with a wealth of details 
giving a scholarly interest to his exposition. The 
opposition of the Cartesians can be explained by 
the fact that their master's theory was the first 
universal explanation of the world, independent 
of the occult forces whioh were in favour during 
previous centuries. The scientific atmosphere of 
the time was quite at ease with the mechanist 
conception of Descartes, and loathed any system 
which had even a vague resemblance to occult 
qualities. No doubt these controversies help to 
clear the implications of Newton’s system of the 
dogmatic blemishes which had to be ultimately 
recognised in Descartes' oosmology. In bringing 
to light such and other important points, Prof. 
Brunet has rendered a great service to the history 
of science. T. G. 

More Essays of Love and Virtue . By Havelock 
Ellis. Pp. xiii + 218. (London: Constable and 
Co., Ltd,, 1931.) 7 s. 6 d. net. 

Mr. Havelock Ellis began Writing books more 
than thirty years ago, and some of his books might 
be described as milestones on the way to a more 
scientific and therefore a saner outlook upon certain 
aspects of human life. He tells us that his earliest 
book, having first been received with howls of 
execration, is now called sane and reasonable. 
Here he writes again, as indeed he has always 
written, of love and virtue—meaning by these not 
crude sex and namby-pamby goodness, but some¬ 
thing heroic. He writes of the new mother, the 
renovation of the family, the function of taboos, 
the revaluation of obscenity ", the control of 
population, and the future of eugenics. Whether 
the reader agrees with Mr. Ellis or not, he feels 
himself in the hands of one who is master of his 
theme, and master also of a felicitous literary style. 
Few people, we imagine, could read the preface to 
these chapters without reading on to the end. 
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A World of Bpitomizations: a Study in the Philo¬ 
sophy of the Sciences. By Prof. Q. P. Conger. 
Pp. xiv+605. (Princeton, N.J. : Princeton 
University Press ; London : Oxford University 
Press, 1931.) 22s . 6d. net. 

The progress of scientific philosophy seems to be 
based on rather peculiar assumptions. Run away 
from substance but hang on to structures, is the 
slogan that would characterise them best. Yet, in 
turning its back on Plato and Aristotle, scientific 
philosophy runs the risk of becoming finally a 
meaningless logomachy. This tendenov seems to 
us to be interestingly illustrated in the book under 
review, in which the author, in order to explain 
structures by other structures, findB himself com¬ 
pelled to adopt a language of his own, to which 
one may easily take exception for the sake of clarity 
if not of value and truth. 

It is a matter of convenience to divide the cosmos 
into the three realms of matter, life, and mind, and to 
disoover in them parallel configurations ranging from 
simpler to more complex ones. But it seems to us 
misleading to call 4 monads 9 the structures charac¬ 
teristic of each of these configurations. What the 
author calls “ epitomization by monads or by 
analogy ” is the classification of the various 
‘ monads 9 according to their significant resem¬ 
blances. This general methological frame enables 
him to marshal an amazing wealth of details and 
philosophical or scientific pronouncements into a 
convenient place in the development of our know¬ 
ledge. In this he has perhaps performed a useful 
work, in so far as it enables us to see, almost at a 
glance, the possible connexion between sometimes 
widely different theories. But such an epitome of 
science scarcely explains scienoe itself, which should 
be the object of philosophy. The hypothesis of 
epitomisation, if considered as a metaphysics, could 
not help us to advance one inch towards any philo¬ 
sophical results. “Synoptic naturalism”, by which 
the author defines his position, is merely a term, 
and the few remarks made about it at the end of 
the volume are apt to kindle one’s curiosity rather 
than to satisfy it. But perhaps the author does 
not mean to expound any metaphysics at all—at 
least, as it is understood in the Greco-Roman 
tradition. 

Recent Advances in Botany . By E. C. Barton- 
Wrighfc. Pp. viii-1-287. (London: J. and A. 
Churchill, 1932.) 12s. 6d. 

Thb “Reoent Advances” series of books published 
by Messrs. Churchill have made for themselves a 
definite niche in modem scientific literature. Such 
volumes, written by active scientific workers, must 
prove invaluable especially to advanced university 
students of the subjects concerned. 

Botanical literature, even that in English, from 
the point of view of the keen student, has developed 
into such a maze that it is almost impossible to 
keep into close touch with all reoent important 
discoveries. 

This volume will help such students consider- 
ably, The subject matter, controversial though 
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it may be, is presented fairly and references for 
further study are given at the end of each ohapter. 
The reoent theories of form and size are given a 
prominent position and modem vievps on palaeo* 
botany, species, Fungi, Algss and virus diseases 
are considered. Coming from this author, one 
cannot restrain a feeling of disappointment at 
the meagre space allotted to plant physiology. 

Despite several defects, especially with regard 
to choice of material (and even this is purely a 
matter of individual opinion) one can say that the 
book should be available to all advanced students 
of the subject. 

Glastechnische Tabdlen: Physikalische und chem¬ 
isette Kon&tanten der Glaser . Unter Mitwirkung 
von H. Alterthum, Chr. Andresen-Kraft, D. 
Badt, E. Berger, W. E. Flesch, M. Fritz-Schmidt, 
H. G. Friihung, B. Lange, G. Liebmann, T. 
Liepus, J. Ldffler, M. Reger, A. Russ, R. 
Schmidt, J. Volker, W. Weyl. Mit besonderer 
Unterstvitzung der Deutschen Glastechnischen 
Gesellschaft E. V. Herausgegeben von Prof. Dr. 
Wilhelm Eitel, Prof. Dr. Marcello Pirani, Prof. 
Dr. Karl Scheel. Pp. xii + 714. (Berlin : 
Julius Springer, 1932.) 149 80 gold marks. 

This volume of more than seven-hundred pages of 
summarised information must be admitted as a 
super-production. The very names of the three 
co-editors are sufficient to guarantee a book of 
eminence, and their long list of collaborators of 
standing is proof of the thoroughness with which 
the quickly growing literature on glass technology 
has been combed for data. 

The book was planned in 1928, in which year 
it received the blessing of the Deutsohen Glastech- 
nisohen Gesellschaft, since whioh time the editors 
and their colleagues must have been exceptionally 
industrious, for information has been collected 
from about 2500 original papers. It has been 
examined and sifted, only that which appeared 
sufficiently precise and reliable being included. 
Not a single paper containing information capable 
of being expressed by numbers or diagrams appears 
to have been overlooked. 

The first section of three into which the book is 
divided, deals with the constitution of glass from 
the point of view of the ‘phase’ theory. Tem¬ 
perature-concentration equilibrium diagrams are 
given for all the systems that have been worked 
out. Though such diagrams oannot of oourse refer 
to true glasses, but only to devitrified glasses, they 
do help towards an understanding of the constitu¬ 
tion of glass. In the second seotion, the whole 
range of physical properties—together with the 
chemical durability—are treated systematically. 
Where the compositions of the glasses, referred to 
in Section 2, are known with a sufficient degree of 
accuracy, they are included in and compose the 
third seotion. The usefulness of the book is 
increased by the inclusion at the end of each sub¬ 
section of detailed references to the literature on 
the subject. S. E. 
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Chemistry in Space 


T HE ohief impression left by the first meeting 
of Section B (Chemistry) of the British 
Association at York on Sept. 1, was the soundness 
of the foundations on which stereochemistry, has 
been built. After thirty years of revolution in our 
ideas of the nature of the physical world, the basic 
conceptions of chemistry need little modification 
and their assimilation into the body of the new 
atomic physics only gives them a clearer meaning 
and a wider usefulness. 

This is well exemplified by the first of the two 
main themes to which Dr. W. H. Mills devoted 
his presidential address, namely, the value of the 
tetrahedral atom model when expressed in terms 
of the electronic theory of valency. The three 
dimensional extension of the octet theory can be 
simply represented in a diagrammatic manner by 
placing the four pairs of electrons at the comers 
of a tetrahedron concentric with the atom under 
consideration. Another atom, linked by a pair of 
electrons, will be situated on the axis through the 
corresponding axis of the tetrahedron. This 
tetrahedral octet can only be expected to give a 
general indication of configuration ; since atoms 
are deformable and valencies can be deflected, it 
cannot be used, for example, to predict accurate 
values of intervalency angles. Qualitatively, how¬ 
ever, it is able to represent the stereochemistry of 
all compounds formed in accordance with the 
octet rule. 

When such compounds contain only links com¬ 
posed of two electrons, then it is invariably found 
that a four co-ordinate atom has a tetrahedral 
configuration, a three co-ordinate atom a pyra¬ 
midal configuration, and a two co-ordinate atom 
an angular configuration. This is illustrated by 
the configurations of methane, ammonia and water 
in Fig. 1. 



Fro. l. 


The tetrahedral type covers not only the familiar 
carbon compounds but also acoounts for the 
optical activity of substituted ammonium ions of 
the type [. Nabcd ]+, of amine oxides, and of four 
co-ordinate complexes of beryllium, copper and 
zinc. The pyramidal formula is, of course, in 
harmony with the structure of ammonia deduoed 
from its dipole moment and infra-red spectrum ; 
it also accounts naturally for the isomerism of the 
oximes, the optical activity of sulphoxides and 
sulphinic esters observed by Kenyon and Phillips, 
and for the recent resolutions of the act-forms of 
secondary nitroparaffins. The latter are of par¬ 
ticular interest since they probably contain a 
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tri-oovalent carbon atom with a pyramidal con¬ 
figuration. (Fig. 2.) 





Fiq. 2. 

The outstanding difficulty in this group of 
"compounds is the persistent failure to resolve 
amines of the type 2vo6c. Prof. J. Meisenheimer's 
contribution to the discussion was concerned 
mainly with this point; he showed that no 
resolution is obtained with compounds in which 
one of the nitrogen valencies is attached to oxygen, 
namely, in hydroxylamines and in quinoline oxide. 
Negative evidence of this kind may, as Sir William 
Pope remarked, have little or no significance and 
must be very cautiously interpreted ; on the other 
hand, there is some spectroscopic evidence for the 
view that the nitrogen atom oscillates through the 
plane containing the attached groups and so makes 
it impossible to isolate an optically active product. 

The idea of the movement of a critical atom to 
a new permanent position in the molecule was 
shown by Dr. Mills to give a simple and natural 
interpretation of three important stereochemical 
problems, namely, the Walden inversion, the trans 
elimination of water from aldoximes, and the trans 
Beokmann change. The mechanism by which the 
first of these changes is brought about can be 
represented very simply by the formulas in Fig. 3. 
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The reaction considered here is the action of 
ammonia on a compound containing chlorine, 
which results in the liberation of chlorine as an 
anion and the formation of a substituted am¬ 
monium ion with an inverted configuration. This 
result is naturally and simply represented by the 
movement of the asymmetrio carbon atom through 
a distance equal to half the height of the tetra¬ 
hedron. The critical point in this explanation is, 
of course, the attack of the ammonia molecule on 
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the correct face of the tetrahedron, since attack 
at any other faoe would not give the inverted 
configuration. -The electrostatic fields due to the 
dipole moments of the C—Cl link and the N—H 
hide will give a directing effect and the movement 
of the carbon atom in this direction will most 
readily facilitate the escape of the chlorine ion. 
Thus the velocity of reaction at the proper faoe 
will be favoured and inversion will be almost 
oomplete. 

The formation of benzonitrile from the p-form 
of benzaldoxime acetate is represented in Fig. 4. 
The essential reaction is the removal of the 
elements of acetic acid ; this is brought about 
readily by the action of alkalis on the p-form in 



Bcfcr* reaction. After reaction. 

Fig. 4. 


which the acetyl group and the hydrogen are on 
opposite sides of the molecule. The first step is 
the removal of a proton by union with a hydroxyl 
ion. The second is the movement of the nitrogen 
atom into line with the carbon atom to form the 
linear grouping of benzonitrile. This movement is 
directly away from the acetate group, which is, 
therefore, liberated as an ion. The movement of 
the nitrogen atom in the aoetate of the isomerio 
*-oxime would not be in a direction away from 
the aoetate group ; henoe the isomeride which 
reacts most readily must have the trans configura¬ 
tion in accordance with the modern view. 

This conception of the movement of critical 
atoms gives a particularly neat explanation of 
the trana Beckmann change. It is usual to think 
of the migration of groups. If, however, we con¬ 
sider the change ooourring in an isolated molecule 
and remember that moment of momentum must 
be conserved, it is clear that most of the movement 
by which the relative displacement is brought 
about would be executed by the nitrogen atom. 
Fig. 6 indicates the alternative movements of the 
nitrogen atoms corresponding with cw- and trans¬ 
migration, and show that the latter is muoh more 
probable. The driving force which brings about 
the change is probably the affinity of the oxygen 
for the central carbon atom. The first step would 
therefore be the attachment of the oxygen atom 
to this carbon atom, followed, or accompanied by 
the migration of the nitrogen atom. As the 
diagram shows, this could readily occur to give 
^aus-migration, whilst ew-migration would involve 
the passage of the nitrogen atom across the line of 
closest approach of the oxygen atom to the central 
carbon atom. The cw-interohange of groups, instead 
of being an assumption whioh could be taken for 
granted, is a highly improbable hypothesis and the 
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natural course of the reaction is that leading to 
tran*-interchange. 


Oxtsu. 



Anilide (eoolk form). 
FIG. 6. 


The second part of Dr. Mills’s address was con¬ 
cerned with the problem of the optical activity of 
living matter. Pasteur was inclined to ascribe this 
to oosmical causes and later workers have invoked 
the influence of circularly polarised light. Dr. Mills 
suggested, however, that the production of dissym¬ 
metric products by living tissue is intimately con¬ 
nected with the characteristic property of growth 
whioh differentiates living matter from dead. 

The synthesis of dissymmetric products in living 
tissue involves, at least in its later stages, reactions 
between dissymmetric substances. Such reactions 
are known to be stereo-specific and the velocity of 
the reaotion is much greater with one of the 
optical forms than with the other. This stereo¬ 
specificity is observed in comparatively simple 
compounds and can readily be accounted for by 
the shape and disposition of the parts of the 
molecule ; in the favoured reaction the groups 
whioh react can more readily be brought into 
juxtaposition. With enzyme reactions a high 
degree of specificity is found and these reactions 
undoubtedly play an important part in the growth 
of living tissue. 

From a detailed analysis of simplified models of 
growing tissue, Dr. Mills concludes that the optical 
activity of living matter is an inevitable conse¬ 
quence of its property of growth. Owing to the 
stereospecificity of the later changes, any small 
lack of balance between the d and l forms of the 
first dissymmetric product in the chain of reactions 
would rapidly inorease and the dissymmetric tissue 
would grow more rapidly and soon be present in 
the growing organism in overwhelming amount. 
,4 The mystery of living matter seems to lie in its 
power of growth. Given this, the optical activity 
of its components appears to follow as a necessary 
consequence of the law of mass action and the 
stereospecificity of interactions between dissym¬ 
metric compounds.” S. S. 
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Food Preservation* 


R ESEARCH has shown the importance of fresh¬ 
ness in food. For an industrialised nation, 
living in large towns, tbisis not always easily ensured, 
even in the case of home-grown supplies, and 
the difficulty is greatly enhanced when the food 
muBt be transported long distances before it reaches 
the oonsumer. Refrigeration has provided an em¬ 
pirical solution, but our knowledge, especially on 
the biological side, is as yet inadequate to ensure 
that the subtle properties of freshness are sufficiently 
conserved. Research on the preservation of food 
is therefore of the utmost importance to the in¬ 
habitants of Great Britain ; but in spite of the fact 
that the food imported in 1931—comprising the 
greater part of the wheat and fruit consumed, half 
the meat, poultry, eggs, and dairy produce, and a 
smaller proportion of the fish and vegetables—cost 
about one million pounds a day, the amount spent 
on research by the Food Investigation Board during 
1931 was less than £50,000. 

The neoessity for economy has led to a reduction 
in the Board’s expenditure, but the staff has not 
been reduced. Owing to the specialised nature of 
the work, losses of personnel oannot immediately 
be made good when circumstances warrant an 
expansion of the Board’s activities, so that reduc¬ 
tion of staff would delay the resumption of normal 
progress to an extent out of all proportion to the 
economy effected. 

Food investigation is of value, not only to the 
consumer, but also to the producer both at home 
and in the Empire overseas. The Board has re¬ 
ceived financial assistance from the Empire 
Marketing Board, and co-operation with other 
parts of the Empire is ensured by the presence of 
representatives of the Dominions, India, and the 
Colonial Office, sitting as assessors, at the Board’s 
meetings. The experimental work on the cold 
storage of food has now reached a stage when the 
results obtained can be transferred to the full com¬ 
mercial scale. The co-operative survey of the New 
Zealand frozen lamb industry, which was men¬ 
tioned in last year’s Report and full details of which 
are about to be published, was so successful that 
the Board felt that this collaboration should be 
continued. A Consultative Group has therefore 
been formed, comprising the Director of Food 
Investigation (Sir William B. Hardy) and members 
of his staff, the assessors mentioned above, and 
representatives of the shipping lines nominated by 
the Chamber of Shipping of the United Kingdom 
and the Liverpool Steamship Owners’ Association. 

The Report is this year arranged in four parts, 
describing respectively the researches carried out 
at the Low Temperature Research Station, at the 
Torry Research Station, and at the Ditton Labora¬ 
tory, the three research stations of the Board; the 
fourth part deals with extramural researches carried 
out at the National Physical Laboratory and the 
Imperial College of Scdenoe and Technology. The 
different sections deal with meat, baoon, fish, fruit, 

* Department of SdenUfle and Industrial Research. Report of the 
Food Investigation Board for the year 1991. Pp. x+293. (London: 
H.M. Stationery Office, 1982.) 6t, net. 
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and vegetables, as well as problems of biological 
engineering and canning. Each is written by the 
investigator who has oarried out the research 
described, and presents the results obtained in a 
form which is best described as that of a detailed 
summary. References are given to the original 
papers from which fuller information may be 
obtained. It is not possible here to do more than 
refer to one or two of the more important points 
raised by the Report; but it is hoped to oonsider 
certain other aspects at a later date. 

A preliminary survey of the problems associated 
with imported edible offal has been oarried out by 
T. Moran. It was found that there is scope for 
improvement in grading and preparation, packing 
ana freezing. Evaporation of water appears to be 
the most serious problem. These tissues are of 
importance for the preparation of certain medicinal 
products, and at present the Dominions supply only 
a negligible fraction of the total imported for thiB 
purpose. Prompt freezing after removal from the 
animal is essential, and no opportunity for thawing 
during storage and transport must be permitted. 
In New Zealand, a further difficulty has to be over¬ 
come, sinoe the demand is almost exclusively for 
ox’s glands at present, mainly on account of their 
size. 

It has been shown by E. H. Callow that the 
transport of unsmoked mild-cured baoon from 
Australia and New Zealand is impracticable under 
existing commercial conditions, since the fat be¬ 
comes rancid after less than two months’ storage 
even if a temperature so low as -10° C. is used. 
Gas storage may be the solution of this problem, 
since the rancidity is due to the fact that the fat 
takes up oxygen even at this low temperature. On 
the other hand, carcasses of frozen pork can be 
transported successfully and used as pork or for 
the manufacture of bacon. It has also been found 
that smoking retards the subsequent development 
of rancidity, whatever the temperature of storage, 
within the range 15° C. to -20° C., but cannot 
prevent it entirely. 

In the case of fish, it has been found that after 
freezing in brine, it is necessary to store at tempera¬ 
tures so low as -20° to -25° C. instead of the usual 
-4° to -12° C., if alteration in the fish is to be 
prevented. Fish stored at the lower temperature 
can be smoke-cured : hitherto one of the objections 
to frozen fish has been that it is quite unsuitable 
for smoking. The conditions required for properly 
smoking haddocks and herrings have been examined 
by A. Lumley. To give a ’finnan 1 finish to the 
former, seven hours’ smoking was necessary, the 
temperature being gradually raised from 80° to 
90° F., and the relative humidity being less than 
fifty per cent at 80° F. To produoe a ' kipper ’ 
it was necessary to extend the time of curing to 
twelve hours and to raise the temperature to 95° F. 
for one hour and to 100° F. for the final hour. Most 
of the smoking in commercial practice is oarried 
out by rule-of-thumb methods, it is suggested that 
the incomplete control and the length ofthe process 
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is the reason why so many dyed kippers are on the 
market: dyed herrings oan be smoked in 5-0 hours. 

Work has been continued on the gas-storage of 
apples in the experimental stores at the Litton 
Laboratory. At present, control over the com¬ 
position of the atmosphere is obtained by regulated 
ventilation with fresh air, but there is now some 
evidence that a oloser control over the percentages 
of oxygen and carbon dioxide in the store may be 
required in the case of certain varieties. Experi¬ 
ments have also been carried out on the gas storage 
of pears and bananas and the cold storage of 
potatoes. J. Barker has found that between + 3° 
and -1° G. there is a great increase in the amount 
of sugar found in the potato after sixty days’ 
storage, the concentration being inversely pro¬ 
portional to the temperature. The sweetening is 
attributed to a change in the organisation of the 
protoplasm. It was also found that transference 
from a low temperature to 15° C. for a period of 
only twenty-four hours completely arrested any 
further increase in the sugar content in the cold 
store. 

Most fruits and vegetables undergo autolytic 
changes when hard frozen, even at -20° C., the 
only exception so far observed being raspberries. 
On thawing such frozen raspberries, colour and 


flavour were perfect and the texture was scarcely 
altered. Blanching will permanently inhibit these 
changes: after blanching, peas, runner beans, and 
potatoes can be frozen, ana on thawmg again are 
superior to the canned vegetables. Strawberries 
oan be frozen in syrup at - 20° 0., and the thawed 
fruit is suitable tor fruit salads, eto. Blums and 
oherries, treated similarly, turn brown on thawing ; 
they can, however, be frozen after blanching. 

Work has been continued on the corrosion of 
iron and tin. It has been found that ferrous salts 
acoelerate the corrosion of tin in the presenoe of 
air by acting as carriers of oxygen. Ferric salts 
aooelerate the oorrosion of iron in the presenoe of 
air over the range of hydrogen ion concentration 
likely to be met with in the canning of fruit, the 
oombined effect of air and the ferrio iron being much 
greater than that of either of them alone, especi¬ 
ally at a hydrogen ion concentration of about pH 4. 
Further work has also been carried out on the 
engineering and physical problems of the main¬ 
tenance of temperature and composition of the 
atmosphere in stores such as ships' holds. In the 
storage of fruit, the metabolism of the fruit itself 
affects both the temperature and atmosphere of 
the store, and complicates the problem of main¬ 
taining a constant environment. 


International Astronomical Union 


T HE fourth general meeting of the International 
Astronomical Union, attended by repre¬ 
sentatives of twenty-four countries, was held at 
Cambridge, Massachusetts, on Sept. 2-0, under the 
presidency of Sir Frank Dyson. At the opening 
session the Union was welcomed by the Hon. C. F. 
Adams, Secretary for the Navy in the United 
States cabinet, and by Dean Bernice Brown, head 
of Radcliffe College. The members of the Union 
were for the most part accommodated in the 
dormitories of the College, a very convenient 
arrangement giving every opportunity for the 
informal discussions in small groups which add so 
much to the real value of the meeting. The full 
meetings were held in the Alice Longfellow Hall of 
Radcliffe College, and the commissions met in the 
various lecture rooms. All the arrangements for 
the meeting were made with a thoroughness and 
completeness, which it would be difficult to equal, 
by a looal committee with Prof. Harlow Shapley 
as chairman and Mr. L. B. Andrewes, following the 
late Miss Adelaide Ames, as secretary. 

The formal work of the Union lay in the sessions, 
reports and resolutions of twenty-seven com¬ 
mittees : these dealt with such subjects as meridian 
astronomy, planetary observations, Bureau Inter¬ 
national de VHeure t variation of latitude, Carte du 
Ciel, stellar parallaxes, variable stars, stellar spectra 
—to mention only a few of them. The volume of 
draft reports is nearly two^hundred pages long and 
can soarcely be summarised here, but reference 
may be made to the reports on solar physics, by 
Dr. St. John, on standard wave-lengths by Prof. 
A. Fowler, on stellar photometry by Dr. Seares, 
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on radial velocities by Dr. J. S. Plaskett, and on 
the observations of Eros for solar parallax, by Dr. 
Spencer Jones. 

Among resolutions passed by the General 
Assembly were the following : The equinox of 
1900 0 was adopted for catalogues other than 
catalogues of precision, by agreement among the 
various groups of astronomers interested in the 
question. A proposal to fill a gap existing in 
astronomical bibliography between 1880 and 1899 
was approved. A proposal to establish the vertical 
circle of the Pulkovo Observatory in as nearly 
equal a southern latitude as possible in the hope 
of improving fundamental declinations, mot with 
much sympathy and full approval. A number of 
recommendations adopting fresh standard wave¬ 
lengths and urging further work on the subject 
was adopted. Hie printing of a list of designations 
for lunar formations was approved. Further 
exploration of the meteor craters in North Africa 
and Siberia was urged, also an extension of the 
meteor work now being carried on in Arizona. A 
resolution from the commission on radial velocities 
earnestly commending any project for obtaining 
urgently needed data in the southern sky, and 
welcoming the possibility of establishing a large 
reflector in South Africa in the event of the transfer 
of the Radcliffe Observatory, was passed unani¬ 
mously by the General Assembly. Financial help 
was granted towards the printing of further 
volumes of the Carte du Ciel. Other grants were 
continued mostly at a reduoed figure, and a new 
grant was made toward the reduction of the Eros 
observations. 
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- On the proposal of the finance committee the 
unit of subscription from the adhering countries 
was lowered. It was hoped that this might eheok 
any further secessions of countries on financial 
grounds, Australia and South Africa having re¬ 
signed on that score. Two new countries—India 
and the Vatican State—were reported as adhering 
since the last General Assembly, while Roumania 
had become a fully subscribing member of the 
Union. As in the number of countries adhering, 
so also in the numbers of commissions there 
were changes. The commission on dynamical 
astronomy was abolished at its own request, while 
new commissions on ‘Selected Areas’ and spectro¬ 
photometry were formed. The solar commission 
broke up once more into its earlier constituent 
parts in the form of commissions on sunspots, 
chromospheric phenomena, solar spectroscopy and 
radiation and eclipses. 

In addition to the technical discussions and the 
international organisation in the commissions there 
was an interesting visit to the Harvard College 
Observatory and to its new station at Oak Ridge 
for a 61-inch reflector ; later a demonstration 
was given of eclipse results so far as they could 


be announced. Good results may be expected 
apparently from chromospheric spectra obtained 
by the falling plate method by the Lick observers, 
and a very nice flash was secured by the Greenwich 
observers—the only British expedition in Canada 
which had any luck at all. Nice pictures of the 
oorona were secured by a number of expeditions, 
notably the Lick party which also at last obtained 
some interference fringes from the coronal line. 
Good polarisation results are hoped for from the 
French and the Harvard expeditions. Amongst 
other interesting slides shown at the meeting were 
the coronal spectrograms and photographs secured 
by M. Lyot, of the Paris-Meudon Observatory, 
without the aid of an eolipse. 

The next meeting of the General Assembly was 
.fixed for 1935 (probably early July) in Paris on the 
invitation of the French astronomers. The newly 
elected executive committee to serve until then 
consists of Prof. F. Schlesinger (United States), 
President ; Prof. T, Banachiewioz (Poland), Prof. 
E. Bianchi (Italy), Prof. 0. Fabry (France), Prof. 
N, E. Norlund (Denmark), Prof. F. NuSl (Czecho¬ 
slovakia), Vice-Presidents ; Prof. F. J. M. Stratton 
(Great Britain), General Secretary . 


Recent Researches on Cosmic Rays 


I N the Times of October 8, Prof, A. Piccard gives 
an account of his experiments on the cosmic 
rays during his balloon ascent on August 10, in 
which he was accompanied by Max Cosyns, and 
reached a maximum height of 53,672 feet. Two 
distinct types of observations on the cosmic rays 
were made on this occasion, one to determine the 
variation of intensity of the rays with height, and 
the other to determine the distribution of the 
radiation in different directions. 

The observations on the change of intensity 
were apparently made in the usual way by measur¬ 
ing the ionisation produced in a sealed vessel. 
Prof Piccard states that his results over the same 
range of height are in good agreement with those 
found by Prof. Regener, of which an account was 
iven in a letter published in Nature of September 
. It will be recalled that in Regener’s experiments, 
self-registering apparatus was attached to a free 
balloon which reached a much greater height than 
Piccard’s balloon. He found that the intensity 
of the radiation increased rapidly at first with 
altitude, then more slowly, and finally reached 
what appeared to be a constant maximum at the 
greatest heights. The free balloon of Regener rose 
to a point where the barometric pressure was 
about 25 mm., while the lowest pressure reached 
by Pioeard was 73 mm. The ooncordant results 
obtained by the two observers thus give us new 
and valuable information of the apparent variation 
of intensity of the rays up to the highest altitudes 
that are likely to be reaohed for some time to 
come. 

The second type of experiment made by Piccard 
was to determine the direction of the cosmic rays 
by using a tubular Geiger counter. This device 
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has the property of distinguishing to some extent 
between rays coming from different directions. At 
the earth’s surface it can be shown with this 
apparatus that the rays come predominantly 
downwards. In striking contrast to this, Piooard 
finds no such directional effect at high altitudes, 
and thus concludes that the radiation at such 
great heights is uniform in all directions. He pro¬ 
visionally suggests that the cosmio rays have their 
origin in the stratosphere. He is, however, careful 
to point out that this is not the only possible 
explanation. For example, little if any direotion&l 
effect would be expected if the rays were actually 
cosmic in origin and fell on the earth uniformly 
in all directions. Whatever may be the ultimate 
interpretation of these observations, they con¬ 
stitute an important contribution to our know¬ 
ledge. 

A vigorous attack on the problem of the nature 
of the cosmic rays is now being made by several 
new and powerful methods. The experiments of 
Regener and Piccard afford trustworthy informa¬ 
tion of the variation of intensity of the rays with 
altitude, while the work of many experimenters 
has given us accurate data of the absorption of 
the radiation for great depths of water and for 
other absorbing material. The earlier observations 
of Millikan had indicated that the intensity varied 
little if at all on the earth’s surface. This important 
question has been again examined by Prof. A. H. 
Compton during the past year in the course of his 
travels in the northern /rad southern hemispheres. 
He made observations of the relative intensity of 
the cosmic rays by the ordinary ionisation method, 
He concludes that there is a marked change of 
intensity at different parts of the earth, especially 
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for the softer components of the radiation. In a 
reoefat oommunioation to the Physical Review 
(gept. I, 1082) he oonoludes that there is a definite 
correlation between the intensity of the cosmic 
rays and the direotion and magnitude of the earth's 
magnetic field. The intensity in general is higher 
the greater the angle of magnetic dip. The depen¬ 
dence of the intensity of the cosmic rays on 
magnetic latitude has also been convincingly 
shown by Clay and Berlage from continuous 
observations on a voyage from Amsterdam to 
Batavia. 

Such a relation between intensity of the rays 
and the earth’s magnetic field is to be expected 
on general grounds if the radiation consists of a 
stream of swift charged particles. It will be 
remembered that Prof. C. T. R. Wilson long ago 
suggested that the cosmic radiation may originate 
from thunderstorms in our atmosphere. In the 
intense electrical fields that precede a lightning 
flash, it is probable that electrons and other 
charged particles may acquire a very high velocity. 
If some of these pass out into space, their paths 
will be bent by the earth's magnetic field and a 
few may eventually re-enter our atmosphere. In 
the light of the new observations, such a possible 
origin of the cosmic radiations should not be over¬ 
looked. In this connexion, it should be noted that 
Schonland in South Africa has found that the 
intensity of the rays is suddenly altered by the 
occurrence of distant lightning flashes, but no 
such effect is observed immediately beneath the 
thunderoloud. 

The question of the nature of the cosmic rays 
is still a matter of much discussion—whether, for 
example, the primary radiation is of the y-ray 
type or consists of a stream of fast electrons or 
protons—but there seems to be a growing belief 
that the main part of the radiation is corpuscular 
in character. This question is now being actively 
investigated by photographing the tracks of the 
ionising particles in an expansion ohamber and 
observing the curvature of these tracks due to a 


strong magnetic field. By this method MilKkan 
and Anderson have found that not only are swift 
electrons present, but also positively charged par¬ 
ticles believed to be swift protons. Many of these 
particles undoubtedly have energies corresponding 
to several hundred million eleotron volts. Blackett 
and Occhialini (Nature, Sept. 3, 1932) have qnade 
experiments of a similar kind using an ingenious 
devioe whereby the passage of an ionising particle 
through two Geiger counters in line is made to 
actuate an expansion chamber, placed between the 
counters, within a hundredth of a second of the pas¬ 
sage of the radiation. By this devioe the accumu¬ 
lation of data should be much more rapid. By the 
full use of these powerful methods, we may hope 
soon to obtain definite information as to the nature, 
and energy of these ionising particles, and of the 
effects produced by them in their passage through 
matter. 

Reference should also be made to another 
strange type of occurrence observed with the 
cosmic rays. Hoffmann and Steinke and Schindler 
have observed sudden bursts of ionisation in & 
measuring vessel, of a magnitude far exceeding 
that produced by the swiftest oc-particle known. 
It has been suggested that these bursts of ionisation 
arise from some type of disintegration process 
brought about by the cosmic rays : whatever may 
be the explanation, there can be no doubt these 
observations suggest a fascinating if difficult field 
for further research. It should be mentioned that 
Compton, in his recent experiments already 
referred to, noted that these burets of ionisation 
are much more frequent at high altitudes, and 
suggested that they may be due mainly to an 
effect of the softer components of the radiation. 

The problem of the origin and the nature and pro-; 
perties of the cosmic rays is one of the most 
interesting in the domain of physics. It is to be 
hoped that the concentrated attack from so many 
different directions will soon bring more definite*, 
ness to our knowledge of this obsoure type of 
radiation. 


Obituary 


Mr, William G. Colling wood 
HE death of William Gershom Collingwood, 
artist, archaeologist and author, at the age of 
seventy-eight years, took place at Coniston on 
Oct. 1. The son of a well-known landscape painter, 
W. Collingwood, he was bom at Liverpool on 
Aug. 6, 1864, and matriculated at University 
College, Oxford, in 1872. While at Oxford, where 
he took first class honours in Literce Humaniores , 
he formed & close friendship with Ruskin, then 
Slade professor, and when the health of the latter 
broke down, accompanied him abroad to Prance and 
Italy, later settling near him at Windermere. Here 
he occupied himself in landscape painting, editing 
Buskin's works and lecturing on the theory and his¬ 
tory of art. After Buskin's death he was for some 
time professor of art at the University of Beading. 
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In Cumberland Collingwood had come into; 
contact with members of the Cumberland and 
Westmoreland Antiquarian Society and had been 
attracted to the study of Icelandic literature and 
the archaeology of the Norse settlements in the 
north of England. The first fruits of his studies, 
however, took the form of fiction, his first novel 
appearing after a visit to Iceland in 1897. Ill- 
directed criticism of his second venture “The 
Bondwoman", notwithstanding its high literary 
merit, diverted him to a more intensive study of 
the Norse and Anglian archaeology of northern 
England, especially on its artistic side, upon which 
he became widely recognised as the first authority. 
A long series of papers in the Proceedings of the 
Antiquarian Society, of which he became editor,, 
culminated in the publication of an exhaustive and 
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standard work on '‘Northumbrian Grosses” (1027), 
in which a knowledge both wide and profound was 
combined with keen insight and artistic feeling. 
Although to the general public “The Life and 
Work of John Ruskin” among Collingwood’s 
writings will be his strongest claim to remem¬ 
brance, “Northumberland Crosses” is his most 
enduring achievement. Under his editorship the 
Proceedings of the Cumberland and Westmoreland 
Antiquarian Society attained a standard of tech¬ 
nical and artistic excellence unusual among the 
publications of local scientific societies ; and he 
was the inspiration and the organiser of much of 
the excellent work in archaeological research which 
has been accomplished by the Society in the 
resent century. In 1920 his work was recognised 
y election to the presidential chair. 

Mb. H. C. Chadwick 

We regret to announce the death of Mr. Herbert 
Clifton Chadwick on Sept, 16 at the age of seventy- 
three years. He was the last survivor of a group 
of scientific men who, in the ’eighties of the last 
century, began the biological investigation of the 
Irish Sea region. For this purpose the late Sir 
William Herdman founded the Biological Station at 
Port Erin, in the Isle of Man, and Mr. H. C. 
Chadwick, then a business man in Manchester and 
an amateur naturalist, was made curator of the 
laboratories. He was a recognised authority on 
the morphology and systematica of the Echino- 
dermata and was the author of many papers on 


these subjects. But his general zoological know* 
ledge was very wide and in his capacity of curator 
of the Port Erin Station he was able to assist very 
many investigators and students who worked 
there during the last forty years* 


We regret to announce the following deaths: 

Prof. Karl E. Ritter von Goebel, For. Mem. 
R.S., professor of botany in the University and 
Director of the Botanical Gardens, Munich, an 
authority on oryptogamio botany, especially 
Bryophyta and ferns, on October 10, aged seventy- 
seven years. 

Dr. T, H. C, Stevenson, formerly superintendent 
jof statistics at the General Register Office, who 
rendered great service in the field of vital statistics, 
on September 12, aged sixty-two years. 

Prof. William Stirling, formerly Brackenbury 
professor of physiology in the University of 
Manchester and in 1906-9 Fullerian professor of 
physiology at the Royal Institution, on October 
1, aged eighty-one years. 

Dr. Florence A. Stoney, formerly demonstrator 
in anatomy at the London School of Medicine for 
Women, who was a pioneer in X-ray and ultra¬ 
violet light treatment, on October 7, aged sixty- 
two years. 

Sir Everard Im Thurn, K.B.E., formerly 
curator of the British Guiana Museum, and 
in 1916-20 president of the Royal Anthropological 
Institute, on October 8, aged eighty years. 


News and Views 


Antony van Leeuwenhoek, 1632-1733 

On October 24, 1632, four days after the birth of 
Sir Christopher Wren at East Knoyle, Wiltshire, the 
tercentenary of which has just been celebrated, Antony 
van Leeuwenhoek, the eminent Dutch naturalist who 
has been called the “Father of Protozoology and 
Bacteriology” was bom at Delft, Both Wren and 
Leeuwenhoek were long associated with the Royal 
Society in its early days, and both lived to extreme 
old age; Leeuwenhoek outliving Wren by six 
months and dying at Delft on August 26, 1723, being 
then aged—as his epitaph says— ”90 years, 10 
months, and 2 days”. But the careers of these two 
distinguished men followed very different lines; for 
while Wren was first a professor of astronomy and 
then a great architect, Leeuwenhoek began his life as 
a draper and haberdasher with few advantages of 
education, and his fame came through his lifelong 
devotion to mioroscopioal studies. The son of a 
basket maker, he was sent to a school at Warmond, 
near Leyden, and at sixteen was an apprentice in 
Amsterdam. At the age of twenty-two years he 
married and set up in business for himself in his native 
town, and for thirty-nine years was “Chamberlain 
of the Council-Chamber of the Worshipful Sheriffs of 
Delft”. He was also a surveyor and wine gauger. 
When he began his work With his simple microscopes 
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is not known, but at the age of forty-one years he 
addressed the first of his many letters to the Royal 
Society, then eager to get into touch with all men 
working for “the promotion of natural knowledge”, 
and it was through these letters he became famous. 
He was made a fellow of the Royal Society in 1679 
(1680 N.S.), a eorrtspondmi of the Paris Academy of 
Sciences in 1699, and in 1716 the University of 
Louvain presented him with a medal. At his death 
at Delft in 1723 he was buried in the Old Church, in 
which his daughter Maria, in 1739, erected a monu¬ 
ment to his memory. 

Leeuwenhoek and die Royal Society 
The connexion of Leeuwenhoek with the Royal 
Society was unique, since, although for fifty , years 
he was a constant correspondent and for forty-three 
years a fellow, he never attended a single meeting* 
His letters were all written in old-fashioned Dutch 
and before publication in the Transactions were 
translated into English or Latin. They were none 
the less highly appreciated and many disti n guis h ed 
men visited Delft in order to see the writer of th e m . 
He, indeed, became one of the ‘sights’ of the pleasant 
town. In spite of his wonderful discoveries and fafs 
communications to the Royal Society, hitherto there 
has been no good account of his career in English. 
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But the three-hundredth anniversary of his birth 
is happily marked by the publication by Prof. 
Clifford Dobell of a handsome volume entitled 
“Antony van Leeuwenhoek and his ‘Little Animals* 
being some Account of the Father of Protozoology 
and Bacteriology and his Multifarious Discoveries in 
these Disciplines 1 ’. Prof. Dobell has been called 
Leeuwenhoek’s “greatest living admirer” and his 
book is worthy of his hero. How he was led to the 
study of Leeuwenhoek’s letters in the original Dutch, 
what difficulties he met with and how these were 
gradually overcome are set forth in an entertaining 
prefatory epistle, while after this come chapters 
dealing with the life of Leeuwenhoek, his observa¬ 
tions on protozoa and bacteria, his microscopes and 
methods of work, his language, his writings and 
other matters. Leeuwenhoek appears to have been 
singularly free from prejudice and in one of his 
letters wrote .* “As I aim at nothing but Truth, and 
so far as in me lieth, to point out Mistakes that may 
have crept into certain Matters ; I hope that in so 
doing those I chance to censure will not take it ill; 
and if they would expose any Errors in my own 
Discoveries, I’d esteem it a Service ; all the more, 
because ’twould thereby give me Encouragement 
towards Attaining of a nicer Accuracy,” 

Australian National Research Council 

At the annual meeting of the Australian National 
Research Council held in Sydney in August, it was 
determined to make a special effort to secure further 
financial support for the chair of anthropology which 
was established in the University of Sydney some 
time ago through the activity of the Council. The 
existence of the chair is threatened by recent reduc¬ 
tions in government grants. In recognition of the 
work of its first two presidents, Sir. T. W. Edgeworth 
David and Sir David Orme Masson, the Council has 
established two lectureships to be awarded alter¬ 
nately at two year intervals, the David lectureship, 
commencing in 1933, to be devoted to geology or 
biology, the Masson lectureship, commencing in 
1936, to physios or chemistry. A bronze medal in 
honour of Sir Thomas Ranken Lyle, the retiring 
president, is to be struck and it will be awarded 
not more frequently than every second year to such 
Australian worker in mathematics and physios as 
may appear to the Council to be worthy of the 
honour. The incoming officers are: President, 
Sir George A. Julius; Vice-Presidents, Sir William 
Mitchell, Dr. A. C. D. Rivett, Prof. N. T. M. Wils- 
morc, Prof. H. C. Richards; Secretary, Mr. A. J. 
Gibson ; Treasurer , Dr. H. G. Chapman ; Executive 
Committee, Sir Douglas Mawson, Profs. Agar, Watt, 
Osborn and Goddard, Drs. Waterhouse and Dickson, 
and Messrs. Andrews, Gepp and Wainwright. 

A lO£?g discussion as to the fixture policy of the 
Australian National Research Council and its rela¬ 
tionship to the International Research Council took 
place at the annual meeting. , The standing of the 
Council as a national academy of sciences for the 
Cknttmowi^tfa was reaffirmed and, with the object 

No. 3285, Vol. 130] 


of stimulating its working in certain respeots, the 
executive committee was requested to introduce 
such changes in constitution and by-laws as might 
be necessary to give effeot to the following objects 

(1) the institution of a very limited fellowship; 

(2) the appointment of distinguished overseas 
scientific workers who have been associated with 
science in Australia as honorary overseas fellows ; 

(3) migration of headquarters between capital cities ; 

(4) alteration in rules of appointment to the execu¬ 
tive committee to ensure more, frequent changes 
in personnel and to effect closer contact with Royal 
Societies and other scientific bodies ; (5) the display 
of greater initiative and leadership in the attack 
upon major problems associated with science in 
Australia, the Mandated Territories and the Austra¬ 
lian quadrant of the antarctic continent; (6) the 
devising of practical means for bringing members in 
all oentres into more intimate touch with the handling 
of these problems ; and (7) the formation of a com¬ 
mittee to explore the possibilities of a federation of 
Royal Societies and certain other scientific organisa¬ 
tions in Australia. 

Exhibition of Inventions 

The eighth International Exhibition of Inven¬ 
tions organised by the Institute of Patentees (Incor¬ 
porated) was opened at the Central Hall, West¬ 
minster, on October 6 by Sir Maurice Jenks, the Lord 
Mayor of London. The opening was followed by a lun¬ 
cheon at St. Ermin’s Restaurant, when Lord Askwith, 
president of the Institute, remarked that it is not 
the old men, but the young, who are bringing 
marvellous things into the world. As in former 
years, the exhibition is divided into two main 
sections, a trade section which includes many things 
already on the market, and a seotion of new inven¬ 
tions, the latter being sub-divided into groups of 
exhibits relating to domestic and labour-saving 
appliances, electrical and radio apparatus, building 
and housing details and mechanical apparatus. As 
might be expected, the last of these groups contains 
many new devices for motor vehioles such as brakes, 
lights, signalling signs and means for preventing oars 
being stolen. One interesting exhibit is a small 
electrically driven model boat in a tank for demon¬ 
strating the increase in efficiency of the propeller 
obtained by surrounding it with a ring of approxi¬ 
mately cone section. Other exhibits relate to internal 
combustion engines and to variable speed gear and 
transmission gear. 

A Reversing Centrifugal Gear 

Among the last group of exhibits in the Inventions 
Exhibition is the new epioyclio gearing invented by 
Prof, F. Soddy, the main object of whioh is to 
provide for the transmission of large powers at high 
speed, and for reversing without deolutohing. The 
gear in one form or another is therefore suitable for 
use with steam turbines or high-speed marine 
engines. Unlike most epioyclio gears, there are in it 
no toothed wheels. The driving 'and driven shafts 
nife oo-axial. On the end of the driving shaft are 
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two cranks at ISO 0 apart and these drive two heavy 
'planets', which have a slight freedom of movement 
in a radial direction relative to the crank pins. 
When the shaft is revolved at high speed, the planets 
are thrown outwards by centrifugal foroe and their 
outer surfaces come into contact with the inner 
surface of a fixed annular casing around which they 
begin to roll. The disc of each planet is pieroed with 
circular holes and in these fit loosely a corresponding 
•number of rollers and studs carried by discs on the 
driven shaft. It is through these that the power is 
transmitted. The gear cm be arranged so that if 
necessary the second shaft is fixed while the casing 
revolves, while by using planets of a different design 
the gear can be made reversible. The exhibit attracted 
oonsiderable attention and it is to be hoped will soon 
be tried on a large scale. 

A Dinosaur from Montana 

During the past summer, a party from the 
American Museum of Natural History, under the 
leadership of Mr. Barnum Brown, has explored the 
Cretaceous rocks of Montana in which remains of 
fossil reptiles occur. According to a message from the 
New York correspondent of the Times which appears 
in the issue of Oct. 1, it has found a nearly complete 
skeleton of the armadillo-shaped dinosaur Nodosaurus , 
which has hitherto been known only from fragments. 
The reptile is remarkably broad, for although it is 
only 14 ft. long, it is 7 ft. wide at the hips. It is 
heavily armoured with bony plates, which are 
arranged to give flexibility to the trunk and tail. 
It has feeble teeth adapted for feeding on either 
vegetables or insects. Nodoaaurus was first recog¬ 
nised and named in 1889 by tho late Prof. O. C. 
Marsh, who received characteristic pieces of it from 
his collectors in the Cretaceous rocks of Wyoming. 
A somewhat similar fossil skeleton, without head, 
was discovered in 1913 by the late Mr. W. E. Cutler 
in corresponding deposits in Alberta, Canada, and 
it is now exhibited in the British Museum (Natural 
History). It was named Scoloaaurus cutleri by Baron 
Nopcsa, who published a restored drawing of it by 
Miss Alice B. Woodward in the Illustrated London 
News of Sept. 11, 1926. Scolosaurus must have 
been about 12 ft. long, and would be only about 
3 ft. high when walking. A smaller reptile of the 
same group was found long ago by the late Rev. 
William Fox in the Wealden formation in the cliffs 
on the south coast of tho Isle of Wight, but he was 
able to recover it only in a rather fragmentary state. 
It was named Polacanthus foxi by Hulke, and is 
now also exhibited in the British Museum (Natural 
History). 

Memorial to the Late Sir Andrew Balfour 

On October 6 the Earl of Athlone, Chancellor of the 
University of London, unveiled a memorial tablet 
to the late Sir Andrew Balfour, first director of the 
London School of Hygiene and Tropical Medicine, 
in the entrance hall of the School. The tablet, which 
is of polished Roman stone with a bas-relief head 
in bronze, is the visible part of a twofold memorial, 

No. 3285, Vol. 130] 


{October 15, *932 

the othet purpose being a scheme to enable students, 
preferably those from overseas, to pursue ooutm of 
study at the School. At the ceremony the Chancellor 
paid a well-deserved tribute to Sir Andrew and his 
world-wide work in theoauseof tropical medicine and 
public health. Referring to the organisation of the 
London School of Hygiene and Tropical Medicine he 
said : “To that work which was, alas, to prove the 
last of his labours—the building, the equipment, the 
organisation of this great School—Andrew Balfour 
brought the same passionate zeal, the same untiring 
energy whioh were characteristic of his whole career, 
and his inspiring personality is so very fresh in the 
minds of all of you that of his last great piece of 
work there is hardly any need to speak. The appoint¬ 
ment of Andrew Balfour to be the first Director of 
•this Sohool gave to the School from its very inception 
a splendid introduction throughout the whole world 
and contributed perhaps more than anything else to 
the reputation whioh it has already established. 
Finally, and in a word, Balfour was a great Empire 
builder; and when I say this I am thinking not 
so much of his devotion to work, of his vast know¬ 
ledge and contributions to the subject of Empire 
health, not of his academic distinctions, not of his 
contributions to sport and literature, but of his fine 
character. He was without guile, honest to the core, 
a man who evoked in his colleagues a spirit of love 
and sacrifice.” It is fitting that the memorial tablet 
bears the quotation from Walt Whitman whioh 
Balfour himself loved: 

“Through the battle, through defeat, moving 
yet and never stopping, 

Pioneers ! O pioneers !'* 

Excavations in Westmeath, Ireland 

Exceptional interest is attached to the finds 
which have been made by the Harvard University 
Archaeological Expedition in excavating a crannog 
at Ballinderry, near Moate, Co. Westmeath, Ireland, 
and an early bronze age cairn at Knockast nearby. 
The excavations are in charge of Dr. H. O’Neill 
Hencken, whose recent book on Cornwall in the 
“County Archaologies” series, has given him 
an assured place among authorities on British 
archaeology. The crannog was first identified by 
Dr. Adolf Mahr, of the National Museum of Ireland, 
some four years ago, when a Viking sword was found 
in the course of cutting a drain across the bog. The 
island constituting the crannog is built up of layers 
of brushwood and peat contained by timber piles, 
on whioh lay a substructure of massive timbers 
supporting further layers of peat and brushwood and 
the floor of a circular dwelling. Above this, and built 
some time later, were two smaller rectangular 
houses. Judging from the animal remains, the 
inhabitants were both hunters and herdsmen, while 
the coulter of a plough and querns indicate their 
practice of agriculture. In place of pottery they 
used well-turned wooden vessels, made on a lathe, 
and barrels made of staves and hoops. Among the 
tools and weapons of iron was a Viking battle-axe. 
The remains are dated at about A*t>. 1000. Tho 
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mostremarkable finds were a hanging lamp and a 
gaining board. The former is described by a corres¬ 
pondent of the Times, who gives an account of the 
discovery in the issue of Oct. 7, as “the finest bronze 
which has yet come to light in excavation in Ire¬ 
land”. It is a pointed oval, with three hanging 
chains attached to animal heads, and is decorated 
with rosettes and an acanthus scroll. It will be 
interesting to hear Mr. Kendrick’s analysis of its 
relation to the British hanging bowls, from which 
descent is claimed for it. The wooden gaming board 
has forty-nine holes and is bordered with carved 
Celtic patterns, said to be the finest Viking object 
known from Ireland. 

Television Broadcasting 

The transmissions from Broadcasting House, 
London, of television by the Baird process have 
fulfilled the expectations of the radio engineers. 
Some think that this may lead to the revival of the 
‘puppet* show which was very popular about two 
hundred years ago. The London transmissions have 
been seen well in Scotland, a distance of more than 400 
miles. At present two bands of radio frequencies 
are required in the overcrowded other, one for the 
visual and another for the sound signals. In Television 
for September A. P. Peck describes a new system of 
broadcasting developed by the Columbia Broadcasting 
Company of New York which uses only one wave for 
both sight and sound signals and thus makes a smaller 
demand on the available channels in the ether. A 
low-powered 46 kc. (kilocycle) oscillator is used in 
the first instance for the sound signals, the wave 
being modulated by the sound programme coming 
from the television studio. The sound modulated 
current includes frequencies up to 6 kc, on each side 
of the carrier wave. The wave with the television 
signals occupies the band on the frequency spectrum 
ranging from 2760 to 2860 kc. The sound signal is 
actually radiated on two Bub-earrior waves with 
frequencies of 2766 and 2846 respectively. With 
this arrangement the Columbia engineers have got 
satisfactory results. Not only does the method save 
space in the ether but it also saves equipment at 
each end. It is a great advantage to the average 
‘looker in’ to have a receiver for both sight and 
sound which is compact, not easily damaged and 
simple to operate. 

Revised Standard Frequency Radio Transmissions 

Thb modem extensive use of radio oommunication 
of all types demands for its success that each trans¬ 
mitting station shall keep very exactly to its allotted 
wave-length or frequency, so that interference with 
transmissions on neighbouring wave-lengths may be 
reduced to a minimum. At the present time the 
majority of commercial radio transmitting stations 
on land, including those employed for broadcasting 
purposes, use in their installation a source of oscilla¬ 
tions the frequency of which is accurately controlled 
by means of a tuning fork or piezo-electrio crystal. 
Xh order that the administrations to which these 
Stations belong may be able to measure and adjust 
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their wave-lengths very accurately, it is necessary 
that their controlling apparatus may be- frequently 
checked against some national or international 
f Standard. It was to meet this need that on behalf 
of the Radio Research Board of the Department of 
Scientific and Industrial Research, waves of accurately 
known frequency have been transmitted for some 
years past from the wireless station at the National 
Physical Laboratory for checking the calibration of 
wavemeters and other apparatus. 

The programme of transmissions has recently 
been revised and the main standard now employed 
consists of a single frequency of 1,000 cycles a 
second. This frequency is derived from an installation 
which is maintained in continuous operation, day 
and night, at the National Physical Laboratory and 
servos as the national standard of Great Britain* 
This low frequency standard iB emitted in the form 
of a modulation on a carrier wave the nominal 
frequency of which is 360 ko./s. (wave-length 830 m.), 
A regular monthly programme of such transmissions 
is now maintained by the National Physical Labora¬ 
tory to enable all those desirous of doing so, to receive 
the transmission and to make a comparison between 
their own frequency standard and that of the 
Laboratory, In addition, a second quarterly pro¬ 
gramme of standard frequency transmissions con¬ 
sisting of a controlled carrier wave of frequency 
1786 kc./s., is still maintained by the Laboratory, 
largely for the benefit of amateur experimenters. 
Those interested in this work can obtain a copy 
of the programmes of transmissions on application 
to the Secretary, Department of Scientific and 
Industrial Research, 16 Old Queen Street, West¬ 
minster, London, S.W 1, 

Pharmacy and Recent Advances in Science 

The opportunities which the present rapid 
advances in science offer to the student formed the 
text of the address delivered by Dr. 0. W. Kimmins 
at the opening of the School of Pharmacy of the 
Pharmaceutical Society of Great Britain on Oct. 6. 
For the scientific research worker there aro all sorts 
of important problems awaiting solution. A student 
of organic chemistry frequently encounters puzzles 
such as this : a substance is known as a natural 
product of groat medicinal value; the chemist 
works upon it and finds that a substance can be 
produced synthotioally apparently exactly similar, 
yet the physiological properties may differ in a 
marked degree. Many of these problems of the 
different action of synthetic and natural substances 
have been solved, but delightful fields for research 
remain. Even in a limited field, to have extended 
the bounds of human knowledge must over bo a 
source of intense gratification to the worker. To take 
another example, in physical analysis, scientific 
workers at one time concentrated exclusively on the 
elements of the visual spectrum ; but of late years 
a great transformation has taken place. Men of 
science are concentrating on the larger wave-lengths 
on one side and the smaller wave-lengths on the other, 
with the relative neglect of the intermediate wave¬ 
lengths. When the ultra-violet part is successfully 
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charted and oarefuUy studied it will cast a wonderful 
Hood of light on physiological processes, especially 
upon the growth of plants, so many of which are 
materially affected by stimuli associated with minute 
wave-lengths. With such advances in science and 
the solution of previously apparently insolvable 
problems, it is not to be wondered that the enthu¬ 
siastic student of to-day lias developed a spirit of 
adventure unknown in former days. 

The Giant Horn tail Borer 

A shout time ago a cinema picture of the giant 
homtail borer (Sirex noctilio) and its parasite (Rhyssa 
persuasoria ) was shown in the theatres of New Zea¬ 
land. This picture was of especial interest to the 
Dominion, since it was upon the researches into the 
biology of these insects in England on behalf of 
the Cawthron Institute, Nelson, that the picture was 
based. Owing to the widespread establishment of 
Sirex in the exotic ooniferous forests, particularly 
of Pinus radiata , in New Zealand, Sir Guy Marshall, of 
the Imperial Institute of Entomology, was approached 
by Dr. D. Miller, and as a result, the former arranged 
with Dr. Thomspon, of the Empire Marketing Board’s 
Parasite Laboratory at Famham Royal, for a study 
to be made of the parasite Rhyssa in order that supplies 
might be secured and sent to New Zealand. This has 
been done and the parasite liberated in its new en¬ 
vironment. The actual life-history studies on Rhyssa 
were undertaken by Dr. Chrystal, of the School of 
Forestry at Oxford, where the picture was made. It 
is work of this nature, especially when presented to 
the public in picture form, that forcibly demonstrates 
how dependent the overseas Empire States are upon 
the assistance of such institutions as the Imperial 
Institute of Entomology and the Famham Royal 
Parasite Laboratory. 

Antiquities from the Thames 

A question of considerable interest to archaeolo¬ 
gists was raised at a meeting of the Thames Con¬ 
servancy Board on October 10 in connexion with a 
report by Prof. Elliot Smith on a human skull and 
bones of late bronze age which had been dredged 
from the bed of the Thames below Hampton Court 
Bridge. A letter was presented from the Council of 
the London and Middlesex Archaeological Society 
asking tliat articles of archeeological interest from the 
bed of the Thames should be deposited with the 
museums of the oounty in which they were found, 
and suggesting that objects found in Middlesex 
should be deposited at the Brentford Museum. The 
decision of the Board was to refuse the request on 
the ground that it was felt that all relics from the 
Thames should be together in the possession of the 
Board. The opinion of a majority of archaeologists 
would probably be in favour of the claims of local 
museums in this matter; but there is much to be 
said for the single collection, in view of the character 
of the Thames as a highway of culture from very 
early times. This argument, however, loses force 
when it is remembered how many antiquities from 
the Thames already he scattered in various museums 
and collections. The most cogent consideration is the 
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accessibility of the material for purposes of study* 
Apart from the suggestion of loans to museums from 
time to time. Lord Desborough, as chairman, could 
only hold out the vague hope that the Conservancy 
might be able to display its collections at some in¬ 
definite future time when space might become avail¬ 
able. It is very desirable that the collection now in 
the possession of the Thames Conservancy should be 
accessible to students. A statement from the Board 
as to how far this is possible, and if at all, in what 
conditions and under what regulations, would be 
welcome. 

Industrial Organisation 

Arrangements have been made by the Governing 
Body of the Imperial College of Science and Techno¬ 
logy for the delivery during the present session of a 
series of special lectures on various of the productive 
industries by lecturers whose experience will enable 
them to speak with authority. The lectures will be 
given in the Huxley Building of the Royal College of 
Scienoe, Exhibition Road, S. W.7 on certain Thursdays 
at 4 p.m. f and will be open to all members of the 
College staff and students. The lectures during the 
autumn term will be by Dr. Herbert Levinstein, on 
the chemical manufacturing industry (Oct, 27) ; Mr. 
Austin Hopkinson, on the advantages of the small 
industrial organisation (Nov. 17); Mr. Maurice 
Solomon, on the electrical industry with special 
reference to the advantages of the large industrial 
organisation (Deo. 1); and Mr. G. M. Burt on the 
building industry (Dec. 15). Particulars of the 
lectures during the spring term will be announced 
later; but they are expected to treat of (o) the 
heavy engineering industry, (6) the textile industry, 
and (c) the steel industry. It is intended to publish 
the seven lectures in a volume. 

The immediate object of the lectures is to give 
Imperial College students, many of whom enter 
manufacturing industries after graduation, an idea 
of some of the bigger problems, of whatever nature, 
which oonfront manufacturers at present, and to 
suggest what the future may have in store, either in 
the way of technical improvements, or as a result of 
national and international developments. In taking 
this step the Governing Body has been prompted 
by the feeling that, in this time of world depression, 
the considered views of the manufacturer have not 
been sufficiently heard. The lecturers have accord¬ 
ingly been chosen from distinguished men in control 
of particular branches of the productive industries, 
and able therefore to speak with authority upon the 
subjects with which they will deal. 

Training in Industrial Management 

The increasing complexity of industrial manage¬ 
ment, together with the intensification of world 
competition, seams to call for the more effective 
training of managers and industrial executives than 
has been usual in the past, To meet the special 
requirements of "industrial scientists*, a course of 
training in industrial management is to be started 
by W. JR* Dunlop at 57 Gordon Square, London, 
The aim is to supplement the bwtt® scjentlfio training 
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of the physicist, chemist, biologist or engineer with 
a training in the methods, functions and problems 
of industrial and business management. The course 
extends over a period of three months and covets 
*'"The Function and Problems of Industrial Manage¬ 
ment", "Sciences underlying Industrial Management" 
and "The Mental Aotivity of Industrial Management." 

"Current Science" 

We have often commented on the increased interest 
which is being shown in science in India and 
further evidence of this is afforded by the issue of a 
new scientific monthly, Current Science , the first two 
parts of which have now been received. The journal, 
which is published at the Indian Institute of Science, 
Bangalore, under the direction of a strong editorial 
board, is modelled on Natubb both in its format 
and in the arrangement of its oontents. The first 
two numbers contain editorials on "Retrenchment 
and Education" and "Unemployment among the 
Educated Classes". The former is of general interest, 
the latter, however, deals with a problem peculiar to 
India and one which has arisen mainly from the 
adoption of a university degree as a means of entry 
to Government service. The problem is now acute 
and without doubt steps will have to be taken 
to raise the degree standard in Indian univer¬ 
sities and simultaneously to institute Civil Service 
examinations. Other articles of interest are "The 
Study of Nutrition in India" by Col. R. McCarrison 
and "Chemistry and Currency" by Dr. Gilbert J. 
Fowler. Numerous short scientific communications 
appear in the form of letters to the editor and there 
are short abstracts of recent publications in other 
journals. We welcome the appearance of this new 
monthly ; if the standard of the first two issues is 
maintained it will be a valuable addition to scientific 
literature. 

Automatic Temperature Control 

When the temperature during an industrial process 
must be kept constant it is more economical to do 
it automatically than by hand, and in a thirty-page 
pamphlet issued by Messrs. Negretti and Zambra 
methods of oontrol are described. They depend on 
mercury in steel thermometers in which the capillary 
tube ends in a Bourdon tube whioh uncoils as the 
temperature of the bulb of the thermometer rises. 
This actuates a mercury switch if the heat supply to 
the fumaoe or chamber is electrical, or a compressed 
valve in a two-atmosphere air supply leak if the heat 
supply ia gas or liquid. The change of pressure of the 
air supply operates a valve in the gas or liquid supply 
pipe. 

Announcements 

Tee Secretary Of State for the Colonies has ap¬ 
pointed Mr. P. C. Chambers to be agricultural 
officer, Kenya. 

The Thomas Hawksley Lecture of the Institution 
of Mechanical Engineers will be delivered by the 
Hon. Lord Rutherford on Nov. 4, at 6 p.m. 
Lord Rutherford has chosen as his subject "Atomic 
Projectiles and their Applications"; 
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Ma. H. J. Page has been appointed controller of 
the Agricultural Research Station of Imperial 
Chemical Industries, Ltd., at Jealott's Hill, Brack¬ 
nell, Berks, following the release of Sir Frederick 
Keeble from his executive and routine duties at that 
Research Station. Mr. Page was until 1927 head of 
the Chemical Department and chief chemist at the 
Rothamsted Experimental Station, and since* that 
time has held the position of head of the Research 
Laboratories and chief chemist at the Research 
Station of which he has now taken charge. 

At the annual meeting of the Yorkshire Natur¬ 
alists' Union to be held on Doc. 10, it is proposed 
to present to Mr. Thomas Sheppard, director of the 
Hull Municipal Museums and editor of the Naturalist , 
the official organ of the Union, his portrait in oils 
by Mr. Vinoent Galloway. The presentation is to 
mark the retirement of Mr. Sheppard from the 
editorship of the Naturalist and as an appreciation 
of his work in that capacity for the last thirty years. 
Subscriptions may be sent to the Hon. Treasurer, 
The Yorkshire Naturalists' Union, Sackville Street, 
Leeds. 

An award of the Harrison Prize will be made 
next December by a committee consisting of the 
presidents of the Chemical Society, the Institute 
of Chemistry, the Society of Chemical Industry and 
the Pharmaceutical Society. The Prize is of the 
value of about £150 and is awarded to the chemist 
who, in the opinion of the Selection Committee, 
during the last five years has conducted the 
most meritorious original investigations in any 
branch of pure and applied chemistry and has 
published his results. Further information can be 
obtained from the President, The Chemical Society, 
Burlington House, Piccadilly, London, W.l. 

A movement is on foot among the engineering 
profession to mark in an appropriate manner the 
centenary, in April next year, of the death of 
Richard Trevithick, one of the greatest of British 
engineers. A meeting of representatives of engineer¬ 
ing institutions will be held on October 20, at 5.30 p.m, 
at the Institution of Civil Engineers, Great George 
Street, Westminster, S.W.l. Engineers generally 
who are interested in the proposal are cordially 
invited to attend. The movement was started by 
the Newcomen Society for the Study of the History 
of Engineering and Technology, the honorary secre¬ 
tary of which is Mr, H. W. Dickinson, Bam Field, 
Riddlesdown Road, Purley, who will be ploasod to 
answer inquiries. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
lecturer in biology at the Bishop Otter College 
(Church of England) for Women Teachers, Chichester 
—The Principal (Oct, 24). A director (professor) 
of the Research Laboratory in Zoology and a director 
(professor) of the Research Laboratory in Bio- 
chetnistry at the University of Madras.—The 
Registrar, University of Madras; Triplicane, P.O., 
Madras (Dec. 1). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions ear pressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Natube. No notice is taken 
cf anonymous communications .] 

The Oldoway Human Skeleton 
In Natube of Juno 18, 1032, page 903, Prof. 
D. M. S. Watson and C. Forster Cooper discuss further 
the question of the Oldoway human skeleton. I 
should be grateful for epace to reply to certain points 
raised by them. 

They state: “Dr. Leakey now claims that the 
skeleton was buried in Bod 2 before Bed 3 was 
deposited over it. This involves the supposition that 
the deposition of the materials of Bed 2 took plaoe 
in water so shallow that a bedding plane was at one 
time exposed to air and sufficiently dried to 
allow men to walk over it and dig a grave in it.” I 
simply cannot agree that any such supposition is 
necessarily involved. Bed 2 is a shallow water 
deposit and its surface may have dried up as they 
suggest ; but there is another explanation equally 
possible: that the body of Oldoway man was 
deposited into the deposits of Bed 2 under water. 
Even to-day in certain circumstances, some native 
tribes dispose of the bodies of undesirables, such as 
suicides, in just such a way, “so as to prevent the 
spirit from escaping”. Possibly the idea of a burial 
under water had not occurred to my critics. 

Concerning the rate of erosion, my own estimate 
is that at a time less than fifty yearn before Prof. 
Beck came to Oldoway, the site where he found the 
skeleton was covered by a deposit consisting of a 
very small relic of Bed 3 overlain by Bed 6 and 
the steppe lime. The rate of erosion can be esti¬ 
mated fairly accurately from certain facts, and if 
anything, I believe my estimate is on the con¬ 
servative side. Moreover, I do not remem tier ever 
having mentioned “survey pegs inserted by Prof. 
Beck in 1013” ; for they do not exist. What we 
did find were the stumps of the comer posts of the 
hut erected by Prof. Beck over tho skeleton while 
he was working on it. Experiment shows that these 
posts, if they were to hold the weight of the hut, 
must have been inserted at least eight inches into 
the ground, and the hut was erected on the flat. 
When we found thorn, erosion on tho flat had been 
such that one of the post stumps had fallen and 
the others wore sticking a bare two inches into the 
pound. In other words, erosion on the flat hod 
been about six inches between 1913 and 1931, 
Actually, of course, erosion does not go on at a 
constant rate, but the cliff face has receded between 
l ft. 6 in. and 2 ft. since Reck was there in 1913. 
If Prof. Watson and Mr. Forster Cooper had seen the 
site, I cannot believe that they would still contend 
that the skeleton represents a relatively recent 
burial. 

I agree that the mere fact that the bones of the 
Oldoway skeleton are as much mineralised as others 
from Bed 2 (though less so than bones from Beds 
8 and 4) is of itself evidence of no great value, 
but I would like to point out that Messrs. Moliison 
and Giesler, after a very careful study of the amount 
of organic matter remaining in the bones, formed 
the conclusion that the skeleton was not younger 

No. 3285, Vol. 130] 


than Magdalenian. I would further point out that* 
so far as I understand them, Messrs. Moliison and 
Giesler do not dwell on the resemblances to the 
Masai. Their argument is rather that “as we find 
certain Oldoway characters among Hamites it is 
quite possible that these characters are of old stand¬ 
ing in Afrioa and form one element (perhaps mixed 
with negro) among the Hamites”. This is very 
different from a statement that Oldoway man 
resembles the Masai who still inhabit the district. 

My criticisms and replies to other points raised 
in the letter must be reserved for our detailed report. 
I must, however, add that I do regard the discovery 
of the Kanam mandible and the Kanjira skulls as 
relevant to the Oldoway problem, in that they at 
least show that Homo sapiens was in existence at 
the time when Bed 2 at Oldoway was being formed. 

L. S. B. Leakey. 

* (Written in camp at Oldoway. Aug. 14, 1032.) 

P.O. Box 40, 

Limuru, 

Kenya Colony. 

Having recently visited Oldoway, and having 
studied the geological sections there displayed,) 
especially with the view of evaluating ovidenoe for 
or against the Bed 2 age of Oldoway man, I am 
deeply interested in Prof. Boswell’s letter in Natube 
of Aug. 13, under the above title, and I should like 
to offer the following remarks. 

Average samples of the beds were taken and 
these were studied in the laboratory by Mr. W. C. 
Simmons, senior assistant geologist on my staff, 
who has considerable experience of such work, and 
from my own investigations and the work of Mr. 
Simmons I personally have no objection to the post- 
Bed 4 age of the human remains. Indeed, field 
studies have inclined me to the view that Oldoway 
man is probably of Kenya Aurignacean date, and 
from personal knowledge of the site I am persuaded 
that he is pre-steppe limestone. Prof. Boswell and 
Dr. Solomon have, I consider, shown the human 
fossil to be younger than Bed 4, but I contend- 
they have not done more than that; at any rate, 
it would so appear from the former’s letter. The 
fact that the matrix from between the ribs contains 
bits of conoretionory limestone containing a mineral 
characteristic of Bed 4 does not prove the burial to 
be post-Bed fi, for Bed 4 contains concretionary 
limestone, and for that matter so do the other beds, 
not excluding Bed 2, a fact to which I particularly 
directed Dr. Leakey’s attention. 

E. J. Wayuand. 

In Camp, 

Nsongezi, 

Kagera River, Uganda. 

Sept. 17. 


Lubricating Oils and Cancer 
In connexion with a recent note on emulsification, 1 
Mr, W. T. Aatbury has directed our attention to the 
latest report of the Manchester Committee on Cancer. 
According to the Times abstract from this report, 
“the addition of a small quantity of saponifiable oil 
to the lubricating oil reduces markedly the number 
of tumours induoed. No oil surpasses lanolin in this 
respect. The substitution of lanolin for castor oil as 
a protection for oil workers has markedly lessened 
dermatitis among them* particularly if the workers^ 
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are young”, A striking parallel exists between these 
results and the data obtained for the removal of 
mixed oils from wool. It has been shown that mineral 
oil is extremely difficult to remove from wool by 
emulsification, owing to high oil-water interfacial 
tension and high adhesion. The difficulty can be 
overcome by the addition to mineral oil of polar 
compounds which reduce the oil-water interfaoial 
tension without increasing adhesion so far as to make 
emulsification difficult. Fatty acids, and glycerides 
such as olive oil, were found to be ineffective com¬ 
pared with oleyl alcohol, which causes ready emulsi¬ 
fication in 6 per cent concentration. Similarly, 
certain alcohols from lanolin may be used to confer 
emulsifiability on mineral oil, a mixture containing 
15 per cent being emulsified with as much ease as 
olive oil. 

The parallel between these two sets of results 
suggests that the inoidence of dermatitis and tumours 
may be caused by the difficulty of removing mineral 
oil from skin by means of soap solution, and that 
lanolin is effective only in so far as it affects emulsi¬ 
fiability. Working on this hypothesis. Prof. R. D. 
Passey, director of cancer research of this University, 
has commenced experiments with mixtures of 
mineral oil and polar compounds possessing the 
necessary critical oil-water interfaoial tensions. The 
inherent probability of the view that ease of removal 
of mineral oil from skin must lessen the risk of canoer 
formation, impels us to say that, on the basis of the 
work on emulsification, mixtures of mineral oil and 
derivatives of wool fat were prepared for use on 
textile machinery, but simply on account of their 
improved lubricating properties and ready emulsi¬ 
fiability. The possibility of such mixtures being 
non-carcinogenic was in no way foreseen. 

J. B. Spearman. 

N. H. Chamberlain. 

Textile Chemistry Laboratory, 

The University, Leeds. 

Sept, 16. 

1 Spwtkxnan and Chamberlain, Nature, ISO, 274 ; 1032. 


Inheritance of Acquired Characters 

The interesting letter from A. F. Dufton in Nature 
of Oct. 1, p. 508, suggests a statistical’method of 
study of the possible transmission to the offspring of 
mental characteristics acquired during their life by 
their parents, the possibilities and limitations of 
which seem to have been little explored or discussed. 
Mr. Dufton takes the age distribution of the fathers 
at the birth of 1000 eminent persons from the four¬ 
teenth edition of the *‘Encyclopedia Britannica”, 
and shows that these ages are distinctly higher than 
the ages of the fathers of 100,000 children less than 
one year of age at the Census of Scotland in 1921. 
At first sight the inference might be drawn from this 
fact that the superior ability of the children was due 
to the increased wisdom acquired by their parents 
during their experience of life ; but, before drawing 
this conclusion, there are one or two preliminary 
points to be considered. 

(1) It is certain that during the relevant period the 
upper and middle classes married on the average some 
few yean later than the general population. Presum¬ 
ably, the ages of fatherhood in these classes were also 
somewhat retarded. If, as one might suppose, the 
1000 eminent persons chosen by Mr. Dufton came 
disproportionately from these classes, this alone 
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would explain the greater age of paternity. A more 
satisfactory comparison would be between the ages 
of paternity for the eminent persons, and those of 
their less eminent brothers and sisters. This roduoes 
itself to a comparison between eminent and non- 
eminent persons from the same families according to 
order of birth. 

(2) In comparisons between selected and unseleoted 
children according to order of birth, great care is 
unfortunately necessary to oliminate the effects of 
death in childhood. It is a mistake to assume, for 
example, that corresponding to every sixth child, 
there is one child of each preceding birth order, who 
might equally have become eminent. In families of 
six or more, some of the first five children will have 
died before attaining an age at which their talents 
might have raised them to eminence. Again, among 
families terminated voluntarily, the sex ratio of the 
last child must be much disturbed in favour of males, 
and more than half of the 1000 eminent persons are 
doubtless of this sex. A just comparison will require 
the proportion of eminent to all the surviving non- 
eminent, according to birth rank and size of family, 
for the two sexes separately. Such a tabulation 
would be full of interest. 

(3) Supposing the sociological and statistical diffi¬ 
culties of the comparison were overcome, it would be 
a matter for further inquiry whether the differences 
observed (supposing them to be in the same direction 
as those found by Mr. Dufton) were due to the 
inheritance of environmental modifications, or to 
environmental modifications themselves. There is 
little doubt that children brought up in close contact 
with others slightly older than themselves are some¬ 
what more precocious (in reading and writing for 
example, and in acquiring a vocabulary) than others 
without this advantage. Again, if parents increase 
in wisdom with years, should not this wisdom be 
partly appliod in improving the upbringing of the 
later ohildren ? I mention these points, not to dis¬ 
courage inquiry into the effects of birth rank, but 
to show that the specific question of a Lamarckian 
factor is not more easily disentangled in this than in 
other modes of inquiry. 

(4) Some doubt might be felt whether all forms 
of capacity do increase greatly with increasing age, 
say from 30 to 43, to take the quartiles of Mr. 
Dufton’s distribution for the fathers of the eminent. 
Should we not expect that the fathers of athletes, 
aeronauts and possibly artists and poets, and any 
occupations showing enterprise, receptivity and a 
capacity to learn, should be younger than the 
average, while those of misers and politicians should 
be conspicuously older ? Opinions will doubtless differ 
widely as to the position of men of science. 

R. A. Fisher. 

Rothamsted Experimental Station, 

Harpenden, Herts. 

Oct. 3. 


Diamagnetism of Molecules 

For diatomic homopolar molecules the bond- 
forming electrons are imagined to be concentrated 
Within the region of the two nuclei and to experience 
the attractions of the different centres. The resulting 
torque causes a continual transference of angular 
momentum between the electron „and the nuclei, 
and, aa has been shown by Van VTeck, the average 
square of the electronic angular momentum, and 
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hence of the magnetic momentp does not vanish even 
for *8 state of the molecule. This causes a loss in 
diamagnetism the magnitude of whioh is proportional 
to the degree of concentration of charge within the 
region between the nuclei; this concentration is 
also responsible for the more essential part of the 
binding energy of a homopolar molecule. Hence for 
diatomic homopolar molecules we should expect 
that the loss in diamagnetism on molecule formation 
will be proportional to the binding energy. 

The table given below attempts to test this con¬ 
clusion. The atomic x values have been computed 
by Slater's method. As these values are for isolated 
atoms, comparison would have been justified if the 
molecular x >8 referred to the gases. Unfortunately, 
observations arc available mostly for solids and 
liquids. There is also an uncertainty in the spectro- 
soopic determination of the dissociation energy. 
Considering all those factors, it would seem from a 
study of the table that the relation holds to a first 
approximation. 

Table I. 



fair. 

ObH. 

Percentage 

Dissociation ener-gy 

(atom + atom) (molecule) 

lOBh 

(spectroscopic) (thermal) 

Ha 

4-86 

3-99 

18 

4-42 

4-2 

Ct 

18-82 

11 -70 
(diamond) 

37 5 

7-0 


eft 

16-20 

118 

27 

9 0* 


1751 

ll‘2£> 

36 

9-5 


8, 

44 02 

30-72 

30 

4-9 



(rhombic sulphur) 



Cl, 

40-78 

40 47 

1 _ 

2-54 

2.47 

Br, 

67 

02-4 

7 7 

1-90 

2-0 

It 

102-86 

91 5 

11 

1-63 

1-6 

The susceptibility and energy data are taken from 


the International Critical Tables except * which is 
from Nature, vol. 129, 870 ; 1932). It appears 
roughly that there is a loss of about four per cent 
per volt of dissociation energy. Cl, does not fall into 
the scheme. There are reasons for believing that the 
computed value for I, is too high, whioh if true will 
improve the agreement. A detailed paper appears 
elsewhere. 

D. P. Ray-Chandhuhi. 

University College of Science, 

Calcutta. Aug. 18. 

Nuclear Structure 

In a recent note in Nature, 1 Bartlett has shown 
that the nuclei of the light elements may be repre¬ 
sented by a model built up of appropriate numbers 
bf neutrons and protons arranged in independent 
groups about an g-partiole, It seems very significant 
that the numbers of protons and neutrons thus 
assigned to the p- and d-shells are the same as those 
required by the Pauli Exclusion Principle for elec¬ 
trons. This at once suggests that quantised spins 
and orbital momenta are also associated with the 
neutrons and protons in the nucleus. From quite 
another point of view, Heisenberg 1 has found it 

neoessary to assign a spin, to the neutron. 

Considerable support can be found lor such an 
extension of the model by consideration of the nuoleor 
moments of the lightest elements. To obtain com¬ 
plete agreement with experiment, the following 
assumptions are necessary :— 

(1) The protons and neutrons are independently 
coupled to the central «-particle; as the cc-particle 
has no spin, the nuclear moment is the difference of 
the resultant momenta of these two systems, 

(2) The protons—attracted to the a-particle owing 
to the nature of the potential curve for small separ- 
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ations—form a quantised system the state of least 
energy ('ground term') of which may be predicted by 
analogy with the similar electronic system, the terms 
of which are inverted with respect to those of the 
proton system. 

(3) For each neutron, the spin vector iB parallel 
to, and coupled with, the orbital momentum vector. 
The neutrons form groups of two, with opposed total 
momentum vectors. In the ^-shell, the contribution 

of each neutron to the resultant moment is fi-J". 




TABLE. 



Nucleus. 

Structure. 

Component Momenta. 
Neutrons, j Protons. 

Nuclear 

Momenta). 

HI 

7T 

__ 

i 

i 

He4 

a 

— 

— 

0 

. Lifi 

a + v+w 

8 

8 O^l) 

0 

Li7 

a+2v+rc 

0 

9 (*P«) 

8 

Cl 2 

a-f 4 v-|-47: 

0 

0(*P o ) 

0 

N14 

a-f Sv+fin 

1 

H'Pi) 

1 

016 

a 6v *4* 6?t 

0 

0 (*So) 

0 


n - proton ; v=neutron. 


As the table shows, this model accounts for all the 
observed momenta of the nuclei up to O 1 *—where 
the p-shell is completed. It is very striking that the 
nuclear moments of Li T (7=8) and N l< (J«=l) are no 
longer exceptional. 

It is at present not possible to predict the behaviour 
of the protons in the d-shell, as the screening effect 
of the six protons of the p-shell is greater than the 
attraction of the central charge (-f 2 units). 

E. Gwynne Jones. 

University College, 

Nottingham. 

Sept. 15. 

1 J. H. Bartlett, Jr M Natttrk. 180, 166 ; 1932. 

• W. Heisenberg, Z. rhye. t 77, 1 ; 1932. 

Absorption of Sound by Porous Materials 

Some time ago, there was a discussion 1 between 
E. T. Paris and Heyl concerning the dependence of 
the absorption of sound upon the angle of incidence, 
which, however, produced no solution to the problem. 
Since for many practical purposes dependence of 
absorption upon angle and frequency is very impor¬ 
tant, investigations have been undertaken in this 
direction, which confirm qualitatively the angle 
theory of Rayleigh and Paris and a frequency theory 
proposed by us. 

The relation of absorption to angle of incidence 
was measured in the open air on the fiat roof of the 
institute. Loudspeaker and microphone were placed 
directly upon the floor. The sound reflected from the 
specimen under test was measured and compared 
with that from a completely reflecting plate (for 
example, a thick glass plate). 

The frequencies used lay between 1,000 and 10,000 
Hz., the angle of inoidenoe lay between 10° and 75°, 
The following materials were tested: Tentest, 
Celotex B and BB, cotton wool and aooustio board. 
These materials were generally mounted upon plates 
of absorbing materials (Insulite). Particularly in¬ 
teresting is a material which functions according to 
the assumptions of Rayleigh, that is, which consists 
of a series of parallel lying channels constructed from 
corrugated paper. By dosing a varied amount 
of surface, for example, changing the number of 
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channels, the porosity was altered from 0*2 to 0*99. 
The curves measured for the frequency 5,000 Hz. are 
reproduced in Fig. I. These curves correspond in the 
measured range to the theory of Rayleigh and Paris. 
For the above mentioned materials, curves were 
obtained in the specified frequency range, which have 
the form of the theoretical curves for small and 
intermediate porosities ; cotton wool has curves cor¬ 
responding to a large porosity. 


corrugated paper 
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JBT. 
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■ 
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I 

9 
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1 

E 

B 


4* 

angle of incidence 
Fia. 1. 

Secondly, the dependence of absorption upon 
frequency was tested. The acoustical impedance was 
measured for normal incidence in a tube with the 
help of an electrostatic vibrometer. Theory and 
exi>eriment show, that the real part of the charac¬ 
teristic acoustical impedance (for infinite thickness) 
decreases with increasing frequency from a large 
value to a limit, while the imaginary part decreases 
to zero. The limit is given theoretically by the 

expression where Z 9 = acoustical impedance of air 

and P *=> porosity. The characteristic limiting 
impedance of porous materials is always larger than 
that of air; it follows that a maximum must exist in 
the above mentioned curves showing the dependence 
of absorption on the angle of incidence, which is given 

by the relation cos 0 max (Z = impedance of the 

material). The absorption coefficient increases con¬ 
tinuously to a limit and has, therefore, on account of 
porosity alone no maximum. Selective absorption is 
explained by interference due to limited thickness. 
This effect has also been investigated. 

Details of this work will be published towards the 
end of this year in the EUktriache Nochrichten-Technik. 

VlKTOB KttHL. 

Heinrich-Hertz-Inst itut Erwin Meyer. 

fur Bohwingungsforsohung, 

Berlin NW 87. 

Aug. 10. 

1 NATURE, 188, 0, 850, 880; 1030. 


Efficiency of Geiger Counter and Absorption of 
Cosmic Rays 

The efficiency of a Geiger counter may be defined 
as the probability of excitation when the counter is 
traversed by a high speed electrified particle. A de¬ 
termination of the efficiency for cosmic rays may be 
obtained in the following way. Imagine three counters 
1,2, and 3, which are placed with their axes in the same 

E lane and their centres in the same (vertical) line. 

et n ls be the number of coincidences between 1 and 
3 and n m the number of triple coincidences. The 
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efficiency of the oounter 2 is then determined by 

n i«* n i»* 

In the experimental arrangement the dimensions of 
the counters were 5 cm. x 20 cm. ; the counters were 
filled with air at a pressure of 4-9 cm. of mercury. 
The central electrode was a steel wire treated with 
nitric acid. The counters were placed in a vertical 


plane with a distance of 15 cm. between their axes; 
lead blocks 7 cm. x 10 cm. x20 cm. oould be placed 
between the counters. Below and on the sides the 
whole arrangement was screened by 10 cm, of lead in 
most of the experiments. The method used for re¬ 
cording coincidences has been described previously, 1 
It consists essentially in imparting the impulse de¬ 
livered by the oounter to the mirror of an oscillograph. 
When coincidences between two counters are re¬ 
corded, the deflections of the two mirrors are crossed, 
so that when a ooinoidenoe occurs the actual deflec¬ 
tion makes an angle of 45° with each of the single 
deflections. In the present experiment it was neces¬ 
sary to use four oscillographs in order to record coin¬ 
cidences between three counters. The deflections of 
the four mirrors were crossed in such a way that the 
three possible kinds of coincidences, namely, 1-2, 1-3, 
and 2-3, were all recorded on the same film. 

The smallest time difference which can be detected 
by this method is 2 x 10“ 4 sec., corresponding to one- 
tenth of the duration of the impulse. The number of 
single impulses from each of the counters was about 
eighty per minute, the number varying somewhat 
with the experimental conditions. This gives for 
the number of accidental coincidences between two 
counters 0 05 per minute, and for the number of acci¬ 
dental triple coincidences 2-4 x 10" 6 per minute. The 
number of coincidences actually observed was for 
neighbouring counters about five per minute and for 
triple coincidences one per minute. The corrections 
for accidental coincidences are thus very small. 

When the counters were operated at a potential a 
few volts above the lower limit of the sensitive range 
of voltage, about half of the coincidences 1*3 were 
triple coincidences, or, what is the same, the efficiency 
of the oounter 2 was 50 per cent. At a potential 
30 volts higher the efficiency was 85 per cent. The 
statistical material was too small for giving accurate 
numerical values, but in all experiments the some 
general result was found, the efficiency approaching 
unity at the upper limit of the sensitive range of 
voltage. 

The justification for considering the efficiency as a 
property of the counter and not of the exciting radia¬ 
tion lies in the fact that the results were only deter¬ 
mined by the voltage of the counters, and not by the 
presence or absence of the lead absorbers between and 
on the sides of the counters. This result has some 
bearing on the problem of the nature of the cosmic 
rays. If the cosmic rays were of electromagnetic 
nature, it seems very difficult to account for the values 
of efficiency actually observed. 

J. C. Jacobsen. 

University Institute for Theoretical Physics, 
Copenhagen. 

Sept. 5. 

1 Nature, 188,185 ; 1981. _ 


Spectrum of Cosmic Radiation 

With respect to the formula suggested by Dr. 
A. St. Skapski in Nature of Sept. 24, p. 472, it is 
of interest to note that such a formula can be deduced 
from the classical equations of Maxwell without 
reference to wave mechanics [Proc. Roy. Irish Acad., 
vol. 41, A, No. 2). Arthur W. Conway. 

•University College, Dublin, 

Sept. 27. 
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The Contribution of Science to the Future 

The leading article under the above title in 
Natuhjb of Sept. 3 is a timely reminder of the 
outstanding problem of the present age. When 
science begins to question what is being done with 
its lavish gifts to humanity, it is a healthy sign, and 
gives grounds for hopo that something may be done 
towards solving the greatest anomaly of our time— 
that of scarcity in the midst of abundance, and its 
attendant evil, unemployment. It is, too, a sign of 
awakening to the realities of the situation that there 
were echoes of this question at the recent meeting of 
the British Association—notably in the president’s 
address and in the suggestive address by Prof. Miles 
Walker on “The Call to the Engineer and Scientist". 
Moreover, thore are not lacking other signs in various 
directions that this question is becoming a live issue, 
and one that must be grappled with, and that quiokly. 

The question arises, What is the best way of 
following up these finger-points, and translating 
them into action ? 

It may I suppose be laid down as a general pro¬ 
position that the fruits of science—and they are 
many—ought to be made available to the community, 
free of any exacting toll, and in such a way that the 
benefits are distributed as evenly as possible to every 
member of the community. Efforts should be 
directed towards seeing that there is no loss of 
efficiency between the findings of soienoe on one 
hand, and their application to human life on the 
other. Here, if anywhere, should be evidence of the 
‘conservation of energy’ on its highest plane. 

Thanks to science, the problem of production has 
been solved, and by means of a policy of rational¬ 
isation, costs have been reduced to a minimum. On the 
distributive side, however, there has been no cor¬ 
responding advance or change. In the midst of an 
otherwise changed world, we continue to pursue the 
same outworn methods of our forefathers of 150 
years ago, relying upon the inertia of the past to 
oarry us through. 

This disequilibrium between the productive and 
distributive side of industry, which is the root of 
the problem, must be righted if civilisation is to reap 
the benefits of scientific progress. Here more than 
anywhere else is abundant scope for rationalisation 
in the proper sense of that rather hackneyed term. 
Nothing indeed could be more irrational than the 
existing state of affairs. 

The fact is, there has been a sad lagging behind the 
advance of science on the part of what may be 
termed the non-scientific world, that is, the ethical 
and spiritual, and we might add, the political. There 
has been no preparing of the ground for the coming 
of the gifts of science, and the result is that much 
that should otherwise have been a benefit to man¬ 
kind has simply led to social ohaos. 

As to what is to be done, a humble suggestion may 
be hazarded. In these days of over-specialisation, 
when the general is apt to be lost in the particular, 
should not an attempt be made to oo-ordinate all 
the leading forces of to-day—scientific, ethical, 
industrial, political, etc.—by forming some sort of 
general council, the object of which would be to 
oonoentrate upon this special problem of how Nature’s 
gifts, as revealed by science, can best be applied to 
the welfare of mankind; to plan definitely, and if 
need be to create, a new order of society, fitted to 
receive, and make adequate use of, our newly found 
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powers ; and further, to taokle the correlative 
problem Of providing for the proper use of that 
leisure which may be expected to be the outcome of 
a proper use of Nature’s bounties ? The one essential 
qualification for members of such a council would be 
the possession of those qualities of mind referred to 
in the article : it may, perhaps, be summed up in 
freedom from the inertia and prejudices of the past, 
and an open mind towards the future. The recom¬ 
mendations of such a council could, I feel sure, be 
made to carry weight in political quarters, and so in 
time filter through into national life. 

Prof. Walker’s suggestion of an experimental self- 
supporting oolony under scientific supervision is also 
worthy of attention. 

One is tempted to reflect that if some self-sacrificing 
genius could be found to devote as much, or even a 
tithe of the attention and research upon this seemingly 
recaloitrant problem as is concentrated upon, say, 
the breaking up of the atom or the origin of life, a 
solution would not be long in being forthcoming. Is 
it too much to hope that some such genius may one 
day be found ? 

W. E. Lishman. 

Stocksfield, Northumberland, 

Sept. 15. 


A'Biological Conversion of Glucose to Glucosone 

When the fully developed myoelium of a certain 
mould belonging to the fiavus section of the flaws- 
oryzae group of Aspergilli, is allowed to act upon a 
5 per oent solution of glucose in the presence of a 
small quantity of toluene, I have observed that 
glucosone is produced. This may be detected in the 
medium when the experiment has been allowed to 
proceed at a temperature of about 27°-28° for several 
days, the presence of the glucosone being demon¬ 
strated by the fact that addition of phenylhydrazine 
acetate in the oold gives rise immediately to & 
precipitate of glucosazone. A 5 per oent solution of 
glucose on treatment with phenylhydrazine acetate 
in the oold does not yield immediately a precipitate 
of glucosazone. 

The gluoosone was also characterised as an azine, 
which was formed when o-phenylen ©diamine was 
added to the medium from the culture flask. The 
derivative melted at 194°-105° and proved to be 
identical in appearance, composition and behaviour, 
with the azine obtained by treatment of a solution 
of authentic glucosone with o-phenylenediamine. A 
mixture of the two specimens also melted at 194°~ 
195°, 

This formation of glucosone from glucose under 
the influence of an enzyme or system of enzymes 
present in a mould iB not without interest in view 
of the suggestion made by Hynd 1 that the first step 
in the utilisation of glucose in the animal body is 
oxidation to gluoosone, insulin being presumed to act 
as an oxidase catalysing the conversion. 

Further study is being made of the conditions 
under which this transformation can be effected by 
biologioal agency. 

T. Kennedy Waibbr. 

College of Technology, 

University of Manchester. 

1 Pwc. Roy. $ 06 > } am, 844; 1827. 
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Celtic Art in Britain.—A counter theory on Celtic 
art to that developed by Mr. T. D» Kendrick in his 
recent advocacy of a R omano • British source for the 
hanging bowl (see Natom of July 2, p. 27) is put 
forward by Dr. R. E. Mortimer Wheeler in Antiquity 
for September. Two main phases of Celtic art in 
Britain are recognised, a pagan Celtic art beginning 
in the fifth century b.c., and ending in the second 
century a.d., and a Christian Celtic art beginning in 
the sixth century a.d., and lingering on until about 
the ninth century. Though Jinked by an essentially 
similar informing Spirit, they are separated by a 
hiatus of three centuries, a feature rare in the history 
of a single school of art. Further, when Celtic art 
reappears after the hiatus, it is not in the dominantly 
Celtic parts of Britain, but in the pagan Saxon area. 
Taking the distribution of pagan Celtic art in time 
and space, it reaches its zenith during the first 
century b.c., coinciding with the area in which 
political authority in the island was consolidated, 
indirectly and afterwards directly, under Roman 
rule, while north of the Humber the northern school 
of this art awaits the settled conditions of the second 
century a.d. In the Christian phase, it was the 
Saxon settlement and the Saxon peace which afforded 
the Celtio craftsman the security and leisure he 
needed for the development of his art, while he was 
free from the competition of Roman mass production. 
On this line of thought the sequence of Celtic art 
becomes logical. On four occasions the Celtic artist 
was in a sympathetic environment. First in the 
Belgic and earliest Roman occupation ; secondly 
during the earlier Roman occupation of northern 
Britain; thirdly during the Saxon settlement of 
central and southern Britain ; and fourthly during 
the regime of a strong and wealthy church in Ireland ; 
that is, four periods when political and economic 
security were forced upon the Celts. 

Gods of the Acoma.—The Aooma Indians of New 
Mexico were first visited by whites when Capt. 
Alvarado was sent on an exploring expedition from 
Zufii (Cibola) by Coronado in 1540. They then earned 
a reputation for unfriendliness which they have 
maintained until the present day. A study of their 
culture has recently been published by Mr. Leslie A. 
White (Forty-seventh Ann. Rep. Bur. Amer. Ethno¬ 
logy). At the head of their pantheon stands Ocato, 
the sun, the chief of supematurals. With him are his 
two sons, Masewi and Oyeyewi, the twin war gods, 
symbolising courage, strength, and virtue. They are 
rainmakers and were the leaders of the Aooma people 
when they lived in the north. Anthropomorphic 
spirit rainmakers live in the west and are of the 
greatest importance in ceremonial. Mysterious spirits 
who dwell m the sunrise strengthen the weak end the 
sick. Most important of all, however, is Iatik, the 
great mother, the symbol of human life, but remote 
from the daily activities of her ohildren. After death 
the individual goes back to her; but she is never 
piotured as human in form. The moon and stars are 
said by some to be spirits ; while the olouds, especially 
the ram clouds, are important and prayers are said to 
them. Lightning is a symbol of power, and flints are 
called * lightning stones \ Four rainmakers live at 
the cardinal points, each bringing a different type of 
wet weather. There are also hunting and medicine 
gods, and with them are San Estevan, Yoshthx, Dios 
(or God), and Christo. These are a survival Of the 
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Spanish conversion of the Acoma to. Christianity. 
Dios is not considered well-disposed towards the 
Acoma, because he punishes after death, which the 
other gods never do. Prayer sticks are sometimes 
offered to him, but always accompanied by prayer 
sticks for the great mother, Iatik. 

Insects attacking Hardwood timbers in Great 
Britain.—The Department of Scientific and Industrial 
Research has recently issued a practical brochure 
entitled “ A Survey of the Damage caused by Inaeots 
to Hardwood Timbers in Great Britain ”, by Dr. R./O. 
Fisher and Messrs. F. R. Conn and E. A. Parkin 
(Forest Products Res. Bull. No. 16. London: H.M.S.O. 
2s, 6 d. net). The losses incurred through attacks 
of beetles, mainly Lyctus powder-post beetles, by all 
branches of the hardwood timber trade, are increasing. 
The spread of native and imported species of Lyctus 
in timber stores is such that they now ocour in almost 
every yard and workshop in which susceptible timbers 
such as oak, ash, walnut, and elm are used. The most 
reliable method of eliminating Lyctus infestation is 
by kiln sterilisation, in which the timber is heated up 
to a definite temperature in a moist atmosphere. The 
Forest Products Research Laboratory, which is re¬ 
sponsible for this publication, considers that immediate 
steps should be taken to control the spread of Lyctus 
beetles in Great Britain. Co-operative action by all 
trades concerned would result in a widespread demand 
for kiln-sterilised wood, or wood otherwise free from 
attack. The bulletin contains the latest information 
on the Lyctus problem and recommendations to trades 
anxious to dimmish losses from this source. It also 
gives information of the types of injury caused by 
other insects, and methods of distinguishing them. 
Unlike Lyctus, however, these do not survive the 
seasoning of the timbers. 

Chromosome Numbers of the Genus Crocus .—The 
study of chromosome numbers is becoming of 
increasing interest. Mr. K. Mather (Genetics, vol. 
20, No. 1) has made a comparison of the somatic 
chromosomes in many species of Crocus and finds 
every haploid number between 3 and 15 in this 
genus, which reproduces annually by forming conns. 
There is considerable differentiation between the 
chromosomes of a group, satellites and constrictions 
being present. Thor© is also evidenoe of chromosome 
fragmentation in certain species. Although the 
haploid numbers form a continuous series, as in 
Cyperus, yet there is also evidence of polyploidy 
in certain species of Crocus, and some species and 
varieties ore clones with an odd number of somatic 
chromosomes. Fusion of chromosomes may have 
been concerned in producing such low haploid 
numbers as 3 or 4. The genus also differs from 
Crepis in that no chromosome number, is common 
to a large number of species. Measurements show 
that the total bulk of chromatin in the chromosomes 
may be from five to seven times as great in some 
species as in oertain others with a higher chromo¬ 
some number. In general, as the number of chromo¬ 
somes increases there is a decrease in their length 
and an increase in their size differentiation. This 
work furnishes the beginning of an important study 
in chromosome phylogeny. 

\ f 

Maturity of Fruit.—An intensive investigation of 
the factors affecting the maturation of fruit is being 
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prosecuted by several members of the Long Ashton 
Fruit and Cider Institute. Dr. J. C. Hinton reviews 
the literature on the subject (Ann. Rep. of the In¬ 
stitute, 1931, pp. 40*53), and gives some interesting 
results of measurements made by a hardness tester. 
He finds that the rate of softening of later-picked fruit 
is greater than with earlier-picked produoe. Apples 
from ringed trees and from grass oronards soften more 
slowly than fruit from cultivated fields, most probably 
because they have larger quantities of solids, and 
particularly carbohydrates. The same author re¬ 
views the problem from another angle in a later paper 
(pp. 54-67) of the same report. Extensive data as 
to the relative amounts of sucrosee and hexoses are 
coupled with the results of starch tests at picking 
time, and lead to the general conclusion that fruits 
with a relatively favourable food supply ripen slower 
than those with a less favourable nutrition. This 
is, however, complicated by the special cases when 
potassium is deficient or when the tree is ringed or 
thinned, for the generalisation does not then hold. 
Messrs. J. C. Iiiqton, J* O. Jones, and F. C. Lewis have 
investigated the influence of position in the cluster on 
the quality of apples, pp. 68-76). Lateral fruits had 
more sucrose and lost weight quicker during storage 
than terminal frviits. Thinning to one fruit per cluster 
produced an increase in sucrose oontent of all fruits. 
Ash Constituents wore apparently not affected by 
thinning treatments. 

Oxygen Intake of Living Tissues.—Dr. T. A. 
Bennett-Clarke (Sri. Proc. Roy . Dublin Soc, t vol. 20 
(N.S.), No. 23, pp. 281-291) has described a method 
for recording automatically the oxygen intake of 
living tissues. The suggested method, based on that 
of Fernandes, embodies certain novel technical 
features which render it insensitive to changes in 
atmospheric pressure and include an automatic 
device for replacing the oxygen utilised by the tissue 
with oxygen electrolytioally produced and intro¬ 
duced into the otherwise closed gas circuit. A 
specially constructed gas circulating pump which 
ensures a flow free from pulsations is described in 
some detail. Details of the methods used for carbon 
dioxide estimation are given. The methods have 
been applied (loc. cit. No. 23, pp. 293-290) to a 
Study of the respiratory quotients of succulent 
plants. The changes with time of the oxygen absorp¬ 
tion and carbon dioxide production of excised 
leaves of Sedum prcealtum wore determined and 
their theoretical significance discussed. 

Thunderstorms and Penetrating Radiations.—Whereas 
C. T. R. Wilson has suggested that very penetrating 
radiations may be produced during thunderstorms, 
B. F. J. Schonland in 1930 reported that he had 
observed a screening effect due to thunderstorms 
on the ordinary fine weather penetrating radiation. 
As mentioned in a letter in Natttbb of Sept. 10, 
p. 909, he has since confirmed this by further observa¬ 
tions. Prof. G. B. Rizzo, of the Geophysical Institute, 
the University, Naples, writes to report a similar 
observation made on August 27, 1932, on Rocdia- 
mclone Mount, 3537 metres above sea level. During 
a very powerful thunderstorm, from 14 l1 40® until 
18 h 20® (M.E. mean time), there was a distinct 
diminution in the number of ion pairs formed per 
sec. per cm.* inside an iron shield 5 cm. thick, placed 
in an alpine refuge, wooden roofed and covered with 
1 mm. galvanised iron plate. The measurements, 
made with a Kolhtoster electrometer (by Gunther 
and Tegetmeyer) showed a reduction from 7*70 pain 
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before the storm, and values oscillating about 7*60 
after the storm, to values of 7*05 during the 
storm. 

The Velocities of the loos Striking the Cathode 
of a Discharge Tube.—In the glow discharge an 
important part is played by the bombardment of 
the cathode by positive ions. This bombardment is 
an important mechanism in maintaining the supply 
of electrons for the discharge. The velooity distribu¬ 
tion of the ions passing through & hole in the cathode 
has been roughly examined by the Doppler effect 
in spectral lines emitted by the canal rays, and by 
the intensity distribution in the J. J. Thomson 
parabolas, and some particles were found having 
velocities corresponding to nearly the full cathode 
fall of potential. Chaudri and Oliphant (Proc. 
I$py. Soc Sept.) describe experiments in which the 
beam of ions passes through a hole in the cathode 
into a space which is kept free from gas by a fast 
diffusion pump. The velocity analysis is then carried 
out by the electrostatio focusing method of Hughes 
and Rojanski. The velocity distribution curves 
show a maximum for a rather low energy (of the 
order of a quarter of the total oath ode fall of poten¬ 
tial)—with a sharp decrease at lower energies and 
a more gradual fall towards higher energies. Some 
ions were found with energies corresponding nearly 
to the full cathode fall, and it seems that these 
ions must go through the cathode dark space— 
about 20-100 mean free paths for molecules— 
without losing energy by collisions. The authors 
give a partial explanation of their results in terms 
of the ionisation efficiency of electrons and the 
consequent distribution of ionisation in the dark 
space. The peak in the velocity distribution they 
explain tentatively by invoking the exchange of 
charge (Kallmann and Rosen) between the fast ions 
and slowly moving gas atoms. 

The Accommodation Coefficient for Helium on 
Tungsten.—In a paper in the September Proceedings 
of the Royal Society Jackson and Mott apply quantum 
mechanics to the problem of the collision between 
gas atoms and a solid surface. The latter is treated 
as an assembly of independent atoms which vibrate 
about a position of equilibrium. The energy of inter¬ 
action of a gas and a solid atom is supposed to 
vary exponentially with the separation. The prob¬ 
abilities of energy transfers are calculated, and from 
these the thermal accommodation coefficient is 
deduced. The formula derived contains the ‘char¬ 
acteristic temperature' of specific heat theory and 
a parameter characterising the law of interaction 
between gas and solid atoms. The formula fits well 
to Roberts’s experimental curve connecting tempera¬ 
ture and accommodation coefficient for helium on 
clean tungsten, when the one arbitrary parameter 
is adjusted for one temperature. The value of this 
parameter fits in with ordinary ideas of atomic 
dimensions. 

Testing Strings of High-tension Insulators.—The 
high-voltage transmission cables used for the trans¬ 
mission of electric power are supported by ‘strings' 
of insulators to the lattioe towers. These strings 
have always to withstand very high electric pressures 
and sometimes owing to atmospheric and other 
disturbances a ‘flash over' ooours and the string may 
be left in a damaged condition, one or more of the 
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insulators being punctured. To avoid interruption to 
the supply it is advisable to test the insulators at 
periods varying from six months to two years 
depending on special conditions. To the Electrical 
Tvmee for Sept. 22 Mr. G. A. Robertson contributes 
a useful article on the new methods which are coming 
into use for detecting these faulty insulators. Some 
of the methods seem crude but are none the less 
effective. The 'buzz-stiok* method, for example, 
consists of a long stick made of bakelite, an excellent 
insulator, with a pointed metallic object on the top 
shaped like a hay fork with an extra metallic prong 
at right angles to the two other prongs. If when 
holding the eight-foot stick at the insulated end the 
extra prong is made to touch the ‘live’ cable and 
then drawn slowly away, a buzzing noise is heard the 
loudness of which depends on the rate the fork is 
moved away and on the voltage of supply. The 
prong is then applied to the oaps of the various 
insulators in turn and drawn away at the same rate. 
The sounds heard should vary according to the 
normal distribution of potential along the string. The 
next test is to bridge each insulator in turn by the 
two prongs of the fork. When they are sound, short 
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snappy spades are produced, the intensities varying 
with the potential distribution. When an insulator 
has been perforated no spark occurs and so it is 
detected. 

North American Game Birds.—The ninth of the 
valuable series of bulletins on the life-histories of 
North American birds, published by the United States 
National Museum, concerns the gallinaceous birds 
(orders, Galliformes and Colurabiformes), and on that 
account is of more than usual interest to the general 
reader { U.S. Nat. Mu*. Bull., 162). It is the first of 
the series in which any considerable number of sub¬ 
species had to be dealt with, but technical descriptions 
are reduced to a minimum, and the author, Arthur 
Cleveland Bent, has made full use of historical data 
and of the observations of habits made by correspond¬ 
ents. Some notion of the scale upon which the volume 
is written will be gathered from the fact that 24 pages 
are devoted to the extinct passenger pigeon, and 
almost 16 to the heath hen, one among the first of the 
American birds to be mentioned in the writings of the 
early colonists, and now apparently represented only 
by a single aged male individual living in Martha’s 
Vineyard Island, Mass. 


Astronomical Topics 


Theories of the Evolution of Binary Stars .—Revue 
Scientifique for July 23 contains a discussion on this 
subject by Dr. P. Baize. He first disousses the cap¬ 
ture theory, which imagines the chance approach of 
the two stars, constrained either by collision with 
each other or with secondary bodies of their systems 
to remain in company; it is easily shown that suoh 
collisions or apprises would be too rare to explain 
the immense number of binaries. The theory of 
neighbouring nuclei in a nebula, favoured by Sir 
James Jeans to explain the binaries of long period, 
does not meet with much favour from Dr. Baize. 
He suggests as an alternative an explosive expulsion 
from the primary, and refers in support of this view 
to the companion bodies of Nova Piotoris. But the 
products of such explosions would either recede in¬ 
definitely or would intersect the parent star on their 
return. Perturbations might prevent actual impact, 
but it would be a long step from such perilous near 
approaches to the safe and stable orbits of most of 
the known binaries. The theory of fission of the 
primary through rapid rotation, favoured by many 
oosmogonists to explain the spectroscopic binaries and 
other close pairs, is taken by Dr. Baize as the general 
mode of origin of most binaries. He is aware of the 
immense gap that intervenes between the initial small 
circular orbits and the large elongated ones, with 
periods of centuries, of many visual oinariee ; but he 
conjectures that loss of mass through radiation, and 
possible disturbances by passing stars, might bring 
this about in the billions of years (he says trillions, 
but he means British billions) which he postulates for 
the life of the stars. 

Exception must be taken to a sentence of the article: 
“ Les 4toilee du type 01 Cygni dont le mouvement 
relatif s’execute on ligne droite. ...” It was shown 
first by peters, then by T. Lewis, lastly by A. Fletcher 
(Mon. Not. Boy. Astro. Soc., Dec. 1931), that the 
motion of 61 Cygni is not rectilinear, but in an ellipse 
with a period in the neighbourhood of seven centuries. 

Report of the Cape Observatory for 1931. -‘•-This 
report contains an aooount of much important work; 
that relating to the observations of Eroe is of special 
interest. The unexpectedly large deviation of Eros 
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from its predicted place necessitated the selection of 
some new stars of reference ; stars from both the old 
and new lists have been well observed at the Cape. 
Stars in the zone - 30° to - 35° are being observed as 
reference stars for the photographs taken of this zone; 
a new list has been prepared of stars down to mag. 
7 *5 between the equator and - 30°. 476 plates of Eros 
were obtained with the Victoria telescope and 678 
plates with the astrographic one ; the latter are fairly 
equally divided between large easterly hour-angles, 
small hour-angles, and large westerly ones. Plates 
were also taken with a wire grating, to detect stars 
of outstanding colour-index, and others for obtaining 
positions of the reference stars. Eros was photographed 
until May 1931, to provide material for Prof. Gustav 
Witt, who is revising the orbit. 

Observations of the outer planets with the helio¬ 
meter were continued ; the results will be published 
when revised positions of the comparison stars are 
available. 

The report contains a note on changes in the spec¬ 
trum of Nova Piotoris, of which a spectrogram was 
taken at the Union Observatory, Johannesburg, in 
February 1931. Two lines of unknown origin, at 
6088 and 6722, were the strongest; then followed 
the line Ha, and that at 4686, due to ionised helium; 
there was no trace of the nebular emissions, and 
N t , which were present, but weak, in 1928, The year 

1931 was a dry one at the Cape, the rainfall being 
19*09 inches, which is 6-28 inches below normal ; the 
mean temperature was 63*8° F„ which is 1*4° above 
normal. 

Minor Planets.—Circular No. 063 of the Berlin 
Rechen Inatitut assigns permanent numbers to 
fifteen new planets discovered between 1927 and 

1932 ; three of these proved to be identical with 
planets observed, but not numbered, in earlier years. 
The new numbers run from 1209 to 1223. The 
interesting planet discovered by M. Delporte at 
Uccla last March, which comes nearer to the earth 
than Eros, receives the number 1221 and the name 
Art}or ; this was doubtless chosen as suitable for a 
companion of Eros. 





Conference of the Association of Special Libraries and Information Bureaux 


T HE ninth annual Conference of the Association 
of Special Libraries and Information Bureaux, 
which was held at Somerville College, Oxford, on 
Sept. 28-26, opened and closed on a note echoed 
from the British Association meetings at York. In 
an opening address to the Conference on Sept. 23 f 
on “Science and the Humanities”, Prof. J. L, Myree 
directed attention to three characteristics of our own 
age, in the abundance of information and of working 
tools or instruments as well as of those who use 
, them, linked up with increasing opportunities of use 
and the growing complexities of organisation directed 
to make both more accessible, and suggested that 
the depression which accompanies this superabun¬ 
dance of means is possibly no temporary depression. 
The leisure state may well be upon us and it is 
difficult to predict what the new order will be. All 
that can be said is that the situation must be met 
with new ideas and new projects, and Prof. Miles 
Walker’s address at the British Association meeting 
was essentially a challenge to the present order and 
to the general outlook. With this the Association of 
Special Libraries and Information Bureaux is con¬ 
cerned in the provision of information relating both 
to accurate knowledge of the world and to the training 
necessary to make people oompetent to live. Sir 
Alfred Ewing’s presidential address at the York 
meeting of the British Association likewise issued a 
challenge to modem politics, economics and systems 
of education and raised the whole question of the 
relative value of science and the humanities both in 
society and in the preparation of people for its 
privileges. 

Prof. Myres pointed out that while the scientific 
method makes its chief contribution to human 
welfare in the assistance it gives in the observation 
and interpretation of experience, scientific achieve¬ 
ment is at once impeded by the absence of moral 
qualities and rosthatic or artistic taste, and the 
humanities or human sciences such as human biology, 
psychology, statistical economics, make an equally 
important contribution in training human qualities, 
and the activities of the individual. The development 
of self-consciousness and self-control is an important 
aspect in social relations, and full use of information 
presumes the disoemment of individuality in our¬ 
selves os in others. Accordingly moral, political, 
economic and social methods have a geographical or 
distributional aspect as well as a historical aspect. 
This, together with the distributional aspects of the 
systematic sciences, which only become directly 
applied to life when local or temporal conditions are 
involved, cuts right across the traditional view of 
the humanities and even raises doubts as to whether 
any real distinction is possible between the human 
and the pure sciences. Prof. Myree suggested that 
tiie teaching of a systematic science should be 
humanised by paying more attention to its historical 
growth and regional application, and also that the 
teaching of the humanities might be olarified and 
intensified by a firmer distinction between their 
systematic aspect and those historical and regional 
reconstructions which alone, can set the civilisations 
of the present in an intelligible perspective. 

The same vigorous and refreshing outlook charac¬ 
terised the closing address to the Conference, in 
which, pointing out that the present depression is 
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sapping moral as well as material resources, Mr. F. W. 
Pethick-Lawrence emphasised the importance of 
rational thinking on the situation and of discarding 
the old method of trial and error. Financial muddling 
is directly responsible for the crisis, and the way out 
of our difficulties lies in the intelligent use of accurate 
information, in treating finance not as an end in 
itself but as the handmaid of politics. 

Comparing the present with previous Conferences, 
it is evident that the industrial representation is 
gaining strength and that despite its financial diffi¬ 
culties, the Association is steadily proving its worth 
and demonstrating the value of the co-operation 
which it has already established between special 
libraries and information bureaux. It is dear from 
discussions like that opened by Dr. 6. C. Bradford on 
“Systematic Subject Indexes to Periodical Volumes'* 
that there is still plenty of room for further co¬ 
operation. The intensely individualistic point of 
view of some special librarians or heads of informa¬ 
tion bureaux which waa evidenced in this discussion 
probably deserves some of the strictures recently 
uttered against the expert and the specialist, and has 
sometimes led them to overlook practical advantages 
in the decimal classification. On the other hand, 
those most interested in securing the adoption of the 
universal decimal classification have sometimes failed 
to realise the practical and even financial difficulties 
which at present beset the application of the classi¬ 
fication in certain sections of industry. It is perhaps 
a little unfortunate that the Association devoted 
so much time at its conferences to a subject on which 
there is a strong cleavage of opinion, particularly as, 
with the growth of co-operation, the practical advan¬ 
tages of the decimal classification for many purposes 
may be more fully appreciated. 

The discussion centring round the decimal classi¬ 
fication was somewhat marred by the absence of an 
impartial chairman, but if any criticism is offered of 
the following discussion on the establishment and 
operation of an information service, it is that the 
joint paper circulated in advance to the Conference 
was treated at such length by the four joint authors 
that little time was left for discussion. This was 
evidently felt by the meeting, for a resolution was 
and adopted at the final session of the Con- 
, asking for a similar discussion on particular 
aspects of information services, especially in regard 
to co-operation, to be arranged at niture conferences* 

The discussion was opened by Mr. A. F. Ridley, of 
the British Non-Ferrous Metals Research Association, 
who stressed the advantages of an efficient informa¬ 
tion service in handling a far greater body of know¬ 
ledge than could possibly be handled haphazard by 
individuals. Such a service, while not relieving 
individual members of the organisation from the 
duty of reading and digesting all information of 
importance to their work, assists them by selecting 
for them to read the information bearing on their 
special work. Tins work is educative as well as 
informative, inducing members of the organisation 
to make better use of the facilities offered. Special 
emphasis was placed on the selection of staff, as 
although much of the work is routine, it must never 
be allowed to become too much so, A very real part 
of the business of an information service is to safe* 
guard the organisation for which it works from 
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becoming hidebound with tradition. Initiative ia 
of high importance, and the shortness of the time- 
lag between publication of information and its being 
brought to the notioe of the individual needing it is 
largely a matter of adequate library, technical and 
clerioal staff. 

Miss E. W. Parker, of the Mond Nickel Co. Ltd,, 
stressed the value of external literature surveys con¬ 
ducted outside the library as a means of supplement¬ 
ing information received in the library. Much valuable 
advance information can be obtained by co-operation 
and by contact with technical and scientific personnel 
all over the world. As regards bibliographical work, 
Miss Parker suggested that it is important to produce 
bibliographies in advance of the demand, and stressed 
the importance of attention to detail in suoh matters 
as well as in deeding with inquiries. It is doubtful 
whether any inaccuracies in such work can be des¬ 
cribed as minor. Mr. E. J. Carter emphasised aspects 
of the information service maintained by the Royal 
Institute of British Architects, stressing particularly 
the importance of maintaining a full service of 
journals and books inside the library and the value 
of propaganda regarding the services offered. Mr. 
T. M. Herbert described the information service 
recently developed as part of the research organisa¬ 
tion of the London Midland and Scottish Railway. 

An animated discussion, opened by Mr. J. P. 
Lamb, chief librarian to the City of Sheffield, with a 
paper entitled “The Public Library as an Aid to 
Industry and Research 1 * and by Mr. B. M. Headicar 
with a paper, “Research : Where the Library and 
Librarian come in”, focused attention on the general 
neglect of the municipal library by industry. Mr. 
Lamb referred to the possibilities of co-operation 
between the public libraries and special libraries in 
regard to co-ordination of purchases of books and 
the pooling of periodicals and storage space. In the 
course of discussion, Mr. Lamb directed attention to 
the changed conditions under which the reference 
library now operates and the necessity for some 
elasticity in adapting its former rigid procedure 
regarding the loan and exchange of books. Whore 
local conditions permit rapid and easy book exchange 
a very useful field of co-operation between industrial 
and municipal libraries exists and a promising 
tendency is that towards the development of a pool 
of technical and specialised works between the 
strictly reference library and the general library. 

Prof. M. Greenwood delivered a delightful paper on 
the “History and Sources of Official Vital Statistics’* 
in which a keen sense of humour enabled him to 
make an apparently uninteresting theme eloquent 
and to oonvey to others something of the fascination 
the subject has for the expert as well as of the diffi¬ 
culties and pitfalls which beset those attempting to 
compare vital statistics or to base conclusions on them. 

One of the most important discussions, to which 
very little time was allotted, however, was that 


initiated by Mr. A, A. Eldridge’s report on the 
A.S.L.I.B. inquiry _ into technical and scientific 
abstracting. This inquiry was conducted by a small 
committee of which Mr. A. A. Eldridge was chairman 
and was the direct outcome of the informal con¬ 
ference convened by Mr. H. T. Tizard last year at 
the Imperial College of Science and Technology. The 
report presented by Mr. A. A. Eldridge was pxafly 
preliminary and outlined the general trend of the 
replies received to the questionnnaire. Some fifty 
replies had been received covering nearly all the 
important abstracting agencies in Great Britain, 
including research associations and imperial bureaux, 
the Department of Scientific and Industrial Research, 
the Royal Photographic Society, the Textile Institute, 
British Medical Journal , Bureau of Chemical Ab¬ 
stracts, Institution of Civil Engineers and various 
industrial firms like the British Aluminium Co. Ltd., J. 
Lyons and Co. Ltd., Imperial Chemical Industries Ltd,, 
Metropolitan-Vickers Electrical Co., Ltd. 

The report directs attention to the opportunity for 
oo-operation in the purchase or examination of jour¬ 
nals of secondary interest and distinguishes between 
overlap in preparation and unavoidable overlap in 
publication. The replies received in answer to the 
questions regarding the qualifications for abstractors 
and their selection should provide the Association with 
a valuable analysis of experience as a basis for useful 
suggestions in response to definite requests for help. 
Divergent opinions were expressed as to the value 
of authors’ summaries where provided, and opinion 
was expressed in the discussion on the report that 
abstracts must bo written from the point of view of 
the user for whom they are intended. This is par¬ 
ticularly true of the industrial abstracting services, 
but suoh services are frequently run deliberately to 
supplement and not to replace the work of agencies 
like the Bureau of Chemical Abstracts and the view 
that abstracts are best contributed by specialists in 
a particular field finds little support in industry. The 
discussion suggested that full time abstractors who 
are generally familiar with the subject and its 
principal complexities are regarded as most satis¬ 
factory for the special libraries or information 
bureaux. Attention was also directed to the desir¬ 
ability of uniform practioe in regard to the abbrevia¬ 
tions used for journal references, etc., and the 
transliteration of names in non-Latin scripts, as well 
as to the difficulties in the way of co-operation 
presented by the introduction of abbreviations into 
the text of abstracts. 

At the annual meeting, disoussion ori the report 
and on what members want of A.S.L.I.B., initiated 
by Mr, H. Robinson of the Textilo Institute indicated 
a very lively appreciation of the valuable work which 
the Association is carrying out and the wide and 
useful field of co-operation open to it. Sir Charles 
Sherrington was elected president of the Association 
in succession to Mr. H. T. Tizard. 


A Census of Summer Thunderstorms 


T HE first annual report of the Thunderstorm 
Census Organisation, Langley Terrace, Hudders¬ 
field, deals statistically with.the records obtained, 
largely with the aid of private observers, during the six 
summer months April-September of 1931. It is an 
amateu* enterprise conducted by Mr. S. Morris 
Bower as a sequel to a similar investigation carried 
on during a long period by Mr. C. J. P. Cave into 
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the occurrence of thunderstorms in winter. The 
British Rainfall Organization, which is now part of 
the organisation of the Meteorological Office, Air 
Ministry, no doubt began in much the same way to 
supply information about one meteorological element 
with a greater degree of detail than-.could possibly 
be done without the aid of voluntary observers. 
The demand for such detailed information about 
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rainfall on the part of engineers occupied with water 
supply is considerable and fully justifies a permanent 
organisation of that kind ; whether the same will be 
found in the case of thunderstorms as a result of 
electrical developments, wireless transmission, Bind 
aviation, remains to be seen. 

The response to this enterprise has been very good 
for it is stated in the foreword to this report that 
966 voluntary observers and organisations have 
contributed to it. The only criticism that suggests 
itself is that the working up of the statistical material 
does not appear to promise any notable advance in 
our knowledge of the conditions favourable for the 
development of thunderstorms, or of their life 
history. Great accumulations of statistical informa¬ 
tion of this kind abound in meteorology, but it only 
too often happens that nobody comos forward to 
extract new knowledge from them. 


[October ! 5 , ■ 1832 .■ 

Nothing in the way of a generalisation is suggested 
by this report except that the regions of maximum 
frequency of winter thunderstorms—the western 
coasts of Scotland and Ireland—are roughly those of 
minimum frequency of summer storms. This is not 
new knowledge ; it has been recognised with the aid 
of a comparatively moderate number of regular 
official observing stations, and the explanation is 
furnished by ordinary synoptic meteorology, when 
due attention is paid to the possible ways in which 
atmospheric instability can arise at the two seasons. 
It seems reasonable to suppose that real advance 
will necessitate a study of selected portions of this 
detailed statistical information on correspondingly 
detailed synoptic lines in the endeavour to trace 
the physical processes that accompany the develop- 
ment and decay of individual storms or systems of 
storms. 


Mathematical and Experimental Evidence for the Existence of a Central Intellective Factor* 

By Db. William Brown 


I F a number of sufficiently dissimilar mental tests 
of intellective ability be applied to a group of 
individuals and correlation coefficients calculated, it is 
found that these correlation coefficients are related 
to one another in such a way that for any four (or 
tetrad) of them the following relation holds good 
within the limits of random sampling : 

r ap r tg — ?bp — 0 J 

and similarly with other arrangements of these four 



urve 


Frequency distribution of tetrad difference*. Best-fitting 
-Best-fitting Probability 


Flfl, 1. _ _ 

curve (Typo Ha Pearson Curve) 


coefficients. We owe both the discovery of fact and 
the devising of the tetrad criterion to Prof. 0. 
Spearman. 

The inference drawn from this is that the abilities 
measured by the mental tests are divisible into two 
factors each, one being common to all (the general 
factor, g), while the other is in each case specific and 
independent (the specific factor, s). 1 

* Summary of a paper read on Aug. 24 to the Tenth International 
Congrew of Psychology at Copenhagen. 

No. 3285, Vol. 130] 


The method of applying the tetrad criterion is to 
draw up a frequency distribution of all the possible 
tetrad differences derivable from the table of correla¬ 
tion coefficients (6 X"t7 4 in number, where n is the 
number of mental tests correlated with one another), 
and to compare its standard deviation with the 
'theoretical 1 standard deviation of a purely chance 
distribution of such tetrad differences. A formula 
for the latter has been calculated by Spearman and 
Holzinger. 

I have re - tested my 
earlier correlation results 
of twenty to twenty-three 
years back 8 by this cri¬ 
terion, and find that, so 
far as they go, they do 
support Spearman’s two- 
factor theory. But a 
statistically adequate proof 
of the theory needs a large 
random sample of oases 
(several hundreds) and, 
especially, a large number 
of not too similar mental 
tests of intellectual ability 
—much larger than those 
applied in any research up 
to the present date. 8 

To fulfil these condi¬ 
tions, I have organised a 
research during the past 
year with the help of Prof. 
Spearman and Dr. W. 
Stephenson of University 
College, London. Dr. 
Stephenson has devised a series of twenty tests of 
apparently non-overlapping intellective ability, 
selected not a priori but after much preliminary 
trial, which received the approval of Prof. Spearman, 
and has applied them for me to 900 boys, aged 
lO^—ll years, drawn from twelve elementary schools 
of the L.C.C., forming a homogeneous random 
‘sample* of adequate size for statistical purposes. 
The total number of positive tetrad differences is 
14,636 (and there is an equal number of negative 
tetrad differences, of course). It has since been 
found necessary to reject one of the tests and one of 
the correlation coefficients.. There remain 11,366 
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positive tetrads (and an equal number of negative 
ones) which form a smooth frequency curve, the 
mathematical properties of which I am now working 
out. 

I have found that the beet-fitting frequency-curve 
is a Type Ha Pearson curve, with equation 

y = 1412 — jfgg) 13 0^9 [unit of grouping—0 *005] 

The curve is platykurtic, with |3, =*= 2 81446. (For a 
'probability* curve, (3, = 3). x* ** 20-69494 (for 
21 groups), and therefore P = 0-41537,—a good fit. 
The standard deviation, = 0*031289. 

If we compare this with the ‘theoretical* Spearman- 
Holzinger value*, <r t = 0*02827 ± 0 002586, we find 
an excess of 0*003019, which is 1*167 times the 
probable error. This means that the odds are about 
4 to 3 against such a deviation,—a good correspond¬ 
ence of observation with theory. 

The best-fitting probability curve to the distribution 
» y 1448 6 -tf’/78‘ 32 

This is far less good a fit than the Type I la Pearson 
curve above-mentioned, since for it x a * 39*21517, 
and therefore P = 0*0114809,—a poor fit. 

The small size of P is partly due to the large 
number (21) of groups in each half of the frequency - 
distribution. Actually both curves appear to fit the 
distribution olosely, when superposed upon it, and 
the superiority of the Type Ha curve only becomes 
visually apparent in a large-scale drawing, such as 
would be too large to reproduce here. 

1 Spearman, C. "Tho Abilities of Man". London, 1927, pp. 74, 75. 

■ Brown. William. “The Essentials of Mental Measurement", First 
Edition 1011, Cambridge, pp. 114, lift. 

• Pearson. K. and Moul, M. “The Mathematics of Intelligence, J. 
The Sampling Errors in the Theory of a Generalised Factor." 
JHomAtrika, vol. 10, p, 201, Deo., 1927. 

* Spearman, C. and Holzinger, K. “The Average Valuo for the 
Probable Error of Tetrad Differences". Brit. J. P*yduA> vol. 20, part 
4, p. 370, April, 1930. 


University and Educational Intelligence 

Birmingham. —Prof. W. Stiles has been elected 
dean of the Faculty of Science to succeed Prof. 
S. W, J, Smith whose term of office has expired. 

Oxford. —Dr. F, Homes Dudden, Master of Pem¬ 
broke College, delivered on Oct. 6 his valedictory 
address as retiring vice-chancellor. In it, after 
paying tribute to the memory of the late Dr. G. 
Claridge Druoe, of whom he spoke as the greatest 
English field botanist of his generation, he extended 
the welcome of the University to Prof. Plaskett, the 
new Savilian professor of astronomy. He announced 
that the extension of the Radoliffe Science Library 
would be taken in hand at once, though the addi¬ 
tional space thus secured would at first be used to 
relieve congestion in the main Bodleian building. 
Among benefactions he mentioned the gift of £1000 
from Prof. J. M. Baldwin for the capital endowment 
of the Edward Bagnall Poulton Fund ; and as recent 
interesting developments he enumerated the experi¬ 
mental establishment of a bureau for the prosecution 
of research on the ecology and population problems 
of wild animals, and the proposed establishment of 
an Institute of Ornithology to collect and co-ordinate 
information concerning the numbers, distribution, 
and habits of British birds. 
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On November 4, at 8 p.u., Mr. H. Ramsbotham, 
Parliamentary Secretary to the Board of Education, 
will open the building extension of the Chelsea 
Polyteohnio, Manresa Road, London, S.W.3, and 
distribute diplomas and certificates to students. 

The Trustees under the will of the late Visoount 
Leverhulme have instituted a number of post¬ 
graduate studentships in chemical engineering. These 
studentships, which are of the annual value of £250 
each, are tenable at the Ramsay Memorial Laboratory 
of Chemical Engineering, University College, London. 
They are open to graduates in chemistry or engineer¬ 
ing who also have an adequate acquaintance, gained 
by employment or otherwise, with factory or business 
conditions. The holders of the studentships may, 
at the discretion of the Ramsay professor of chemical 
engineering, either follow the ordinary course of 
study, leading to the College diploma in chemical 
engineering, or a special oourse of study in that sub¬ 
ject, or carry out original research work. It is 
particularly appropriate that these studentships 
should be associated with the memory of Lord Lover- 
hulme, since chemical engineering research and 
practice have always played a very large part in 
promoting the development and success of tho great 
industrial organisation which he founded. Two 
studentships are to be awarded immediately. 
Applications for these should be addressed to the 
Secretary, University College, Gower Street, London, 
W.C.l. 

The London County Council’s programme of lec¬ 
tures and classes for teachers includes under the 
headings of Science and Domestic and Health Subjects 
items which should enable teachers to make good 
some of the alleged deficiencies in present practice. 
A course of lectures and demonstrations by Mr. F. J. 
Pearson at the Institute of Education in “General, 
Science for Senior Pupils**, will direct attention to the 
advantage of framing science syllabuses on a wider 
basis than that traditionally employed. Courses of 
lecture-demonstrations by Prof. J. R. Partington at 
East London College, in “The Chemistry of Daily* 
Life**, and by Prof. Chas. R. Darling at the Borough 
Polytechnic, in “Physical Science in tho Modem 
Home**, will illustrate the application of the principles 
of science and scientific knowledge to vocational and 
other useful purposes, and link up work in the labor¬ 
atory with work in the kitchen. Biology presents 
special difficulties as a practical school subject, especi¬ 
ally in urban schools. Assistance in overcoming thorn 
will be the aim of a course of ten lectures by Miss von . 
Wyss, beginning next January, at the Institute of 
Education. Food and dietetics will be dealt With in a 
course of lectures by Prof. Winifred Cullis, beginning 
in February. 

Rural schools in the United States of America have 
for many years presented peculiar problems of great 
difficulty and importance. Their importance is ap¬ 
parent in view of the fact that schools in rural districts 
(population under 2500) have an enrolment of nearly 
eleven million children and are staffed by four hun¬ 
dred thousand teachers. As schools have to a large 
extent been administered as a local district affair, and 
as wealth has been largely concentrated in urban 
districts, the schools in the rural districts have suffered 
from lack of financial support comparable with that 
enjoyed by city schools. The backward condition of 
large numbers of them has been known in a general 
way, but few research agencies have interested them- 
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selves in this field f A notable contribution to know* 
ledge of the subject has been published by the United 
States Office of Education in the form of a pamphlet 
(Bulletin No. 3 of 1032), entitled “Status of Teachers 
and Principals Employed in the Rural Schools’ 
Within rather wide limits, school boards of most rural 
communities still hire whom they please, agree among 
themselves concerning professional standards, and 
bargain with the candidates for the lowest possible 
salary rates. It appears that the average annual 
stipend is 926 dollars. Nearly forty per cent of the 
entire number of teachers are employed in one-room 
schools. Nearly one-fourth of this group are twenty 
years of age or younger, and about four per cent are 
not more than eighteen* The most extreme status 
problem, the report says, is presented by the negro 
teachers of ono-room sohools, upwards of eighteen 
thousand in number, who receive, on an average, only 
314 dollars a year, and have received an education 
equal to only about 2\ years above the elementary 
school standard. 


Calendar of Geographical Exploration 

Oct. 19 , 1920 .—Flora and Rivera of South-East Asia 
F. Kingdon Ward reached the Tra-mu-taug and 
the marble gorge of the Salween, just above which 
the glacier-fed torrent from the Gomba La enters. 
The torrent was followed to the Sal ween-Irrawaddy 
divide. On this journey Kingdon Ward verified the 
conclusion that the Mekong-Salween divide up to 
the 28th parallel forms roughly the boundary 
between a Chinos© flora to the east and an Indo- 
Malayan to the west. He also made some Observa¬ 
tions on the deglaoiation and morphology of the 
region. Kingdon Ward has continued his explorations 
in the mountain masses of south-west China and its 
borders and has combined botanical work with 
geographical discovery. 

Oct. a 1 , 1883 .—Greely in the Arctic 

Lieut. A. W. Greely and his party were obliged 
# to winter at Cape Sabine, their third winter with¬ 
out supplies. A few depots were found which had 
been left by Sir George Nares and W. M. Beebe, 
but all stores were exhausted before the spring. 
When the sun reappeared in 1884, some of the party 
died of starvation and the relieving steamers did not 
reach Cape Sabine until June 22. Greely and his 
party were found almost at the point of death, 
but with their scientific instruments in order and 
with their great collections of specimens intact. 
Greely’s party had been conveyed to Lady Franklin 
Bay in 1881 as the American contingent of the 
series of circumpolar stations arranged for at an 
international polar conference held in Hamburg in 
1870. A relief ship should have reached the party 
in 1881, but failed to do so until 1884, with lamentable 
consequences for the unfortunate party, which in 
spite of great misery and suffering, heroically con¬ 
tinued its scientific work during the whole of the 
period. Much geographical survey work was carried 
out, especially in Grinnell Land and along the north 
coast of Greenland. 

Oct. 21 , 1928 .—The Alai-Pamir Expedition 
The Alai-Pamir expedition returned to Osh, 
whence it had started on June 10. It was a joint 
expedition organised by the Notgemeinsohaft der 
Deutschen Wissenschaft in Berlin and the U.S.S.R. 
Academy of Sciences in Leningrad, in charge of 
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W. Riokmers Riokmers, who had in 1913 oonduotod 
an expedition in the same region. The results of 
this work are not yet published in full, but much 
new topographical detail is already available. The 
scientific staff of the expedition collected much 
meteorological, ethnological and biological data. 


Societies and Academies 

Paris 

Academy of Sciences, Sept, fi (vol. 195, pp. 505- 
524).—L. Maagin : Notice on Roland Thaxter.— 
Gr. C* Moisili The sudden breaks of probability in 
stochastic evolutions.—Jean Mirguet; The para- 
tingent of a point ensemble.—Benjamin Meisel: 
A property of the strain in a plane problem of the 
theory of elasticity.—P. F. Papcovitch: The 
’’general solution of the fundamental differential 
equations of elasticity, expressed by three harmonic 
functions.—L4on Auger : The movements of pul¬ 
sating reeds in organ pipes. An experimental study 
of the movements of the tongue of a vibrating reed, 
recorded photographically, with varying wind pres¬ 
sure.—Ren 6 Hardy and Bertrand-Lepaute : A 

direct reading stroboscopic radio-compass.—A. da 
Silveira : The Raman effect in saline solutions.— 
C. Gaudefroy: Correction and addition to the 
description of equiline and folliculine. 

Geneva 

Society of Physics and Natural History, July 7. 
—E. Cherbuliez and Fr. Meyer : New researches on 
the fractionation of casein. According to recent 
results, casein contains at least two different con¬ 
stituents, one called a, insoluble in dilute ammonium 
ohloride, whilst the other, g, is soluble in this solvent. 
The authors have proved that the g part itself 
consists of at least two substances, one- precipitable 
in the saline solution at pH «= 3*6 and constituting 
the greater part of the soluble fraction (y), the other 
remaining in solution under these conditions and 
preoipitable by acetone ( 8 ). The proportions by 
weight of the three fractions in the oasein have 
been approximately determined : a, 65-70 per oent; 
Y, about 30 per cent ; 8, 2 per cent. Moreover, 

these proportions appear to be variable. The three 
constituents have been also characterised by their 
percentage composition, especially by differences in 
sulphur and phosphorus, and their varying pro¬ 
portion of tryptophane.—E. Cherbuliez and Mme. 
J. Stephani-Cherbuliez. The influence of the intra¬ 
muscular introduction of oil on the proportion of 
lipases in the blood serum. As the result of work 
on antituberculous ohemitherapy by means of oil 
solutions of oompounds of copper, the authors have 
taken up the old problem of the influence of the 
introduction of foreign fats on the lipolytic power 
of the organism. In tests made on man, extending 
over several weeks, they have proved that intra¬ 
muscular injections of olive oil and of solutions of 
drugs in this oil do not appreciably modify the 
proportion of Upases in the serum. Further work 
should show if the lipolytic powers, especially the 
leucocytes, undergo modification in the course Of 
the treatments indicated.—W. Bader: The syn¬ 
thesis in two stages of acetic acid from water gas* 
Methanol is first prepared using vitreous oxide or 
sulphide catalysts, in which the Spacing of the 
active points is not the same as in crystalline oata* 
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lystfi, Aaa the methanol as methyl phosphate ia 
combined with carbon monoxide at 300 6 -S20°C. 
and under a pressure of 100-200 atmospheres. The 
catalyst is a cuprous-phosphoric complex dissolved 
in the acid. Only acetic aoid and methyl acetate 
are formed in this reaction.—A. A. Bron and E, 
Brincr : Researches on the catalytic dehydration 
of some phenols. The authors have dehydrated a 
certain number of phenols, and specify the action 
exerted by certain chemical groups on the tendency 
to dehydration.—P. Bolle and E. Brincr : The 
chemical activity of nitric acid in solution. The 
results deduced from the study of reactions of nitra¬ 
tion and of absorption of nitric oxide by nitric acid 
show that these reactions are due to the non-dis¬ 
sociated fraction of the nitric acid.—E. Brincr and 
H. Biedermaftn r Peculiarities of the chemical 
reactivity of ozone in the absence of oxygen. By 
replacing oxygen by nitrogen as a diluent of ozone, 
it has been recognised that the oxidising power of 
ozone on benzaldehydo is reduced to one atom of 
fixed oxygen for each molecule of ozone consumed. 
—A. J. Wrigie and R. Luthi : The abnormal dis¬ 
persion of amyl alcohol for short wave-lengths. 
The dielectric constant of a solution of amyl aloohol 
in a very viscous oil (Shell BL3) has been measured 
at — 10°C. for waves varying between 334 and 
2*8 metres wave-length. The dielectric constant 
diminishes since the dipoles of amyl alcohol no 
longer take up a definite position in the electric 
field. Moreover, this decrease does not correspond 
with that predicted by the Debye theory. These 
experiments give interesting information on the 
structure of liquids.—J. Weigle and H. Saltni : A 
now apparatus for the exact determination of the 
dimensions of crystalline networks. An apparatus 
based on the Soemann-Bohlin principle has been 
constructed by the authors. Making use of inter¬ 
ferences of high order, the crystal dimensions can 
be measured with an accuracy of about 1 in 100 , 000 . 
This apparatus can be used for the determination of 
coefficients of thermal expansion of crystal net¬ 
works.—W. H. Schopfer : The supposed vitamin 
action of some amines. The author’s experiments, 
made with histamine, tyramine, glucosamine, hor- 
denine, betaine, choline, ethyiamine and ethylene- 
diamine show that it is impossible to attribute the 
slightest vitamin action to these substanoee. 

Rome 

Royal National Academy of the Lincei, April 17.— 
L. Cambl and L. Szegd : Sulpho-salta of copper and 
iron. In its magnetic behaviour, the sulpho-salt 
KFe8 t approximates to pyrites, ferrous sulphide, and 
many oomplex ferrous salts, whereas the sulpho-salta 
K^IfoCUftSp recall, on one hand, pyrrhotine, and, on 
tlie other, those ferric sulpho-salta in which the iron 
present is assumed to have the structure of the ferric 
ion. The tendency to assume states approaching the 
diamagnetic state at low temperatures is observed 
with tiie paramagnetic sulpho-salta of iron. The 
sulpho-salts now under consideration are diamagnetic, 
as also are the copper sulphides.—Enea Bortolotti: 
Deformations of higher species and systems of forms 
for a V m in Jl«.—E. Gugfno : The geodetic curvature 
of the lines of a Eiemaimian apace of n dimensions. 

Breggi; A generalisation of Hie developments 
in series Of determinant functions.—Marla Clbrario : 
The reduction to canonical form of the linear equa¬ 
tions to the partial derivatives of the second order 
of raised type,—T. Viola: Function*.of continuous 
limited variation towards the right.—A. Masettt t 
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A theorem of unicity relating to Poisson’s equation. 
—M. Zeuli: A generalisation of the centre of the 
osoulatrix sphere.—N, Cioraneacu ; The determination 
1 of a harmonic function by the initial global conditions. 
—Ruy Luis Gomes ; The limits of the normal deriva¬ 
tive of a simple layer potential.-—G. Cclonnettl : 
Influence of the shearing force on the deflection of a 
beam. (2) Further proof of the fact that the sheafing 
force influences the deflection of an inflected beam ia 
obtained by consideration of the case of a lattice 
girder with parallel top and bottom members.— 

F. Conforto : Impulses m isotropic elastio bodies.-*- 
D. Graffi; Adiabatic invariants as a method of 
approximate integration of differential equations.— 

G. Krall : Distant limits of the motion of a planetary 
system.—U. Barbteri: Astronomico-geodetic station 
on Brie Tomiola, July 1928.—G. Viola : The perio¬ 
dicity of the mean annual temperature in relation to 
that of sunspots. For Naples, Rome, and Gaeta, the 
period of variability of the mean temperature is about 
one-half of the frequency period of sunspots. These 
results are at variance with those of Kflppen, accord¬ 
ing to whom the mean temperature curve exhibits a 
course opposite to that of the sunspot curve.—Joan V. 
PUcinteanu : The equilibrium between matter and 
radiant energy. In studying the radiation of the 
stars, Eddington advanced tlie hypothesis that this 
radiation is always accompanied by variation in the 
total mass of the star, the atoms of matter under¬ 
going transformation into particles of radiant energy, 
and Stem deduced a formula for calculating, for the 
case of thermodynamic equilibrium, the number of 
particles per c.c. The author now considers the con¬ 
ditions when photons are present and shows that 
Stem’s formula does not then apply.—1>. Bocciarelli: 
Radioactivity of potassium. Occhialini’s method of 
magnetic analysis, devised for studying the p-radia- 
tion of rubidium, has been used for investigating the 
still feebler radioactivity of potassium.— T. Carpanese : 
Granite, vesuvian, ilmenite, and titanite from Monte 
Rosso di Verra (Monte Rosa group). 

Sydney 

Linnean Society of New South Wales, May 25.— 

H. J. Carter : New Guinea and Australian Coleoptera, 
The pkper contains descriptions of twenty-two species 
as new, in the families Georyssidw (1 species), BuprOa- 
tidre (4), Tenebrionid© (9), Cistelid® (3), and Cerora- 
bycidae (5).—J. G. Churchward ; Inheritance of resist¬ 
ance to bunt, TiUetia tritici (Bjerk.) Winter, and other 
characters in certain crosses of ‘ Florence ’ wheat. 

‘ Florence * was crossed with four susoeptible com¬ 
mercial Australian varieties of wheat, each cross giving 
a similar result. A graph representing distribution of 
F % families in 5 per oent classes for bunt infection shows 
a trimodal curve indicating a single factor difference 
for bunt resistance. Experimental results of the 
orosses are given, and also results of observations on 
the occurrence of grass clumps and the inheritance of 
chaff colour.—G. A. Currie : Some notes on the biology 
and morphology of the immature stages of Harpo - 
bittacus tillyardi . The larvro and pupro of Harpo - 
bittaeus tiUyardi E.P. are described for the first time. 
Notes on tne biology of the insect are given and, as 
the larvae of Australian Bittacidee have hitherto been 
unknown, their feeding and other habits arc described. 

Royal Society of New South Wales, June 1.—W. H. 
Love : The mitotic activity of normal and malignant 
tissues and its modification by X-rays. This study is 
made from the biologiool, physical, and mathematical 
points of View. A theory of the occurrence of mitosis 
m normal tissue cultures (fibroblasts), and in Jensen's 
rat sarcoma, is developed and applied to several 
aspects of the problem of cell division. The quantita- 
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tivo modifications produced by -rays in the mitotic 
activity of these tissues are then studied experi¬ 
mentally and analytically. Within certain limits, 
the experimental results are in good agreement with 
the predictions of analysis. Outside these limits 
there is, in some experiments, a marked divergence 
between the two. The significance of this divergence 
is considered, and an explanation, supported by 
experimental evidence that seems conclusive, is 
advanced.—J. C. Earl and N. F. Hall : The chemical 
changes involved in the formation of aminoazo- 
oompounda (1). By examining the volume-tempera* 
tur© curves of methanol solutions containing amine 
hydrochlorides and sodium nitrite, an indication has 
been obtained of an intramolecular rearrangement 
of amine nitrite to an intermediate compound prior 
to the formation of diazocompound or nitrosamine. 
\Vhen the solution ia kept neutral by employing 
equimolecular proportions of amine hydrochloride 
and sodium nitrite, the change does not take place, 
nor, in the case of aniline, does the solution show any 
coupling with alkaline |3*naphthoI. Addition of a 
small quantity of acid to such a mixture brings about 
the formation of diazocompound as shown by the 
coupling reaction with (3-naphthol (c/. Wallach, 
Annalen, 257, 319).—Thelma M. Reynolds : Note on 
the action of titanium tetrachloride on tetracetyl-P- 
d-glucosido-glycollic ester. Tetracetyl-fl-rf-glucosido- 
glyoollic ester (Fischer and Helferich, Annalen , 383, 
81; 1011) reacts with titanium tetrachloride in the 
same manner as the fully acetylated sugars (Paosu, 
Ber. t 01, 1508; 1928) giving acetochloroglucose, 

whereas the (3-gluoosides previously studied (Paosu, 
loc. cit. ; J . Amer . Ohem. Soo 52, 2563 ; 1930) were 
rearranged into the corresponding a-gluoosides. 


Forthcoming Events 

MONDA Y, Oct. 17 

King’s College, London.— Prof. Claude F. A. Schaeffer : 
“The Excavations at Ras Shamra in Syria—the Results 
of the Four First Expeditions, 1929-32”, at 6.30 (suc¬ 
ceeding lectures on Oct. 20 and 21). 

London Sohool of Hygiene and Tropical Medicine 
{Heath Clark Lectures ).-r- Prof. Carl Prausnitz : “The 
Teaching of Preventive Medicine in Europe”, at 5 P.M. 
(succeeding lectures on Oct. 18, 19, 20 and 21). 


CbAdwxo* Public Lecture—( at the Royal United 
Services Institution, Whitehall).-—Sir Humphry Xtol- 
leeton, Bart.: “The Pioneers and Progress of Preventive 
Medicine”, at 6.15 p.m. 

Child Study Society, London —(Cockbum Memorial 
Lecture).—Dr. P. B. Ballard; “Thirty Years' Progress 
in London Education", at 6 p.m. 

Institution of Electrical Engineers —(Inaugural 
Address).—Prof. E. W. Marohant, at 6 p.m:. 

FRIDA Y, Oct. 21 

North East Coast Institution ot Engineers and 
Shipbuilders —(Annual General Meeting).—Mr. R. J. 
Walker (Presidential Address). 


Official Publications Received 

British 

Colony and Protectorate of Nigeria. Annual Report on the Geo¬ 
logical Survey for the Year 1931. Pp. 11+40+4 maps. (Lagos: 
C.M.8. Books nop ; London : The Crown Agents for the Colonies.) 
2$. 6tf. net. 

Ordnance Survey. Re-Levelling of London, commenced January, 
1931. Abstracts of Secondary Lines (giving Values In Advance of 
publication, on the Newlyn Datum, for use with existing Large Seale 
Maps.) By Brigadier H. St. J. L. Winterbotham. Pp. 61 +1 plate. 
(Southampton ; Ordnance Survey Office.) Paper, 7s. fld. net; cloth, 

Battersea Polytechnic. Calendar of Evening and Afternoon 
Courses and Classes for Session 1932-38. Pp. 81. Free. Technical 
College for Day Students and Day School of Art and Crafts. Calendar. 
Session 1932-33, Pp. 60. 3 d. Domestic Science Department and 
Training College. Full-time Day Instruction, Afternoon and Evening 
Classes, Session 1932-38. Pp. 32+1 plate. Srf. Department of 
Hygiene and Public Health. Session 1932-1933. Pp. 23. 3d. 

(London.) 

The Quarterly Journal of the Geological Society of London. Vol. 8S, 
Part 3, No. 861, August 29th. Pp. 311-616+plates 19-30+ cxxv. 
(London : Longmans. Green and Co., Ltd.) 7s. &f. 

The Year's Work in Llbrarfanahlp. Vol. 4, 1931. Edited for the 
Library Association by Arundell Esdalle. Pp. vil +296+4 plateB. 
(London : The Library Association.) 7s. 64. net; to Members. 6s. net. 

East London College (University of London.) Calendar, Session 
1932-1033. Pp. 211. (London.) Is. 

Advisory Department of the Imperial College of Tropical Agri¬ 
culture. Report on the Agricultural Department, St. Vincent, for the 
Year 1931. Pp.v1 + S2. (Trinidad.) 6dT 
Papon and Proceedings of the Royal Society of Tasmania for the 
Year 1931. Pp. iv +136 +19 plates. (Hobart: Tasmanian Museum.) 
10s. 

Advisory Department of the Imperial College of Tropical Agricul¬ 
ture. Report on the Agricultural Department, S(. Lucia, 1931. 
Pp. Iv + 4IL (Trinidad.) Od. 

University of London : University College. Faculty of Medical 
Sciences, University Centre for Preliminary and Intermediate Medical 
Studies. Courses for Dental Students, Session 1932-1933. Pp. vl + 
269-304 + 12. (London.) 

FORBIDS 


TUESDA Y, Oct. 18 

Eugenics Society —(at the rooms of the Linnean Society, 
Burlington House, Piccadilly, W.l).—Dame Helen 
Gwynne-Vaughan ; “The Contribution of Plapta to the 
Study of Heredity", at 5.30 f.m. 

Haokney and New College, London —(Drew Lecture at 
the Memorial Hall, Forringdon Street).—Prof. John 
Macmurray : “The Conservation of Personality.” 

Imperial College of Science and Technology. —Air 
Commodore J. A. Chamier ; “Air Power”, at 5.30 p.m. 
(aucceding lectures on Oct. 25, Nov. 1, 8 , 15 and 22). 

University of Leeds. —Prof. John Garstang : “Further 
Discoveries at Jericho”, at 8 f.m. 

Royal College op Physicians —(Harveian Oration).— 
Sir George Newman, at 4 p.m. 

WSDNESDA Y, Oct. 19 

Folk-Lore Society — (at University College, Gower 
Street, W.C.l).—Mr. Bertram Thomas: “Arab Folk 
Stories Heard in the Rub* al Khali", at 8 f.m. 

THURSDAY, Oct. 20 

Bedford College for Women— (Fawcett Lecture). — 
Dr. C. R. Fay: “Woman as Wage-earners and the 
Significance thereof in the Development of Economic 
Theory", at 5.15 PJf. 
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Scientific Papers of the Institute of Physical and Chomlcal Research. 
New. 873-376: Hyperflne Structure of Mercury Spectrum, VI, by 
K. Murakawa ; Hyperflne Structure of Arc and Spark Spectra of 
Barium, by K. Murakawa; Diffraction of Cathode Rays by Single 
Crystal*, Port 2: Mean Inner Potentials of some Crystals, by K. 
SMnahara. Pp. 299-322+plates 11-18. 85 sen. No. 876: Uber 
Rotenon, den Wlrksamen Beetandtell del* Derrlawursel, MRteihmg 
I-XIII, Von S. Takel, S. Mlyajlma trad H. Ono. Pp. 26. 20 sen. 
(Tokyo : Iwanami Shoten.) 

University of Chicago. Publications of the Yerkes Observatory, 
Vol. 7, Pari 2 : A Study of the Spectrum of 7« Auriga. By Edwin 
B. Frost, Otto Struve and C. T. Elvey. Pp. vi+62+3 plates. 
(Chicago; University of Chioago Press; London: Cambridge Uni¬ 
versity Pros.) Sr. M. net. 

Cornell Permanent International pour VExploration de la Mar. 
Journal dn OonseU. Vol. 7, No. 2. R4dig4 par B. 8. Russell. Pp. 
171-336. (Oopenhogue : Andr. Fred. Host et lls.) 

Museums of the Brooklyn Institute of Arts ana Bdenoes. Report 
upon the Condition and Progress of the Museums for tbs Year ending 
31st December^ 1031. By William Henry Fox, Pp. 86+4 plates. 

of Natural History. Zoological Series, Vol. 18, No.10: 
Mammals of the Kelley-Rooeevelts and Ddacour Asiatic Expeditions. 
By Wlifted H. Osgood. (Publication 312.) Pp, 191-880+plaCe 9-11. 
(Chioago.) 76 cents. 

Report of the Aeronautical Research Institute, T6ky6 Imperial 
University. No. 20: Studies on the Sounds emitted by Revolving 
Airscrews. Part* 2: Experiments frith Model Airscrews. By JSm 
Obeta, Yokel Yostda and Sakae Marita.. ft, 389-440. 0.67 yen. 
No. fif: On Hollow Spindle-shaped Liquid Jet. By Ky5M ltd. P5. 

21; Insects of the Order ^ 


1988. By A. N. OsndelL (No. 
Government Printing Office.) 

Proceedings of the Imperial Academy- 
xU-xx-HW£-820. (Tokyo.) 
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Practical Policies for the 


Countryside 


I NTEREST in the countryside for its own sake 
is penetrating into the life of the people more 
rapidly and more extensively than it has for 
two hundred years. Few would wish to range 
themselves, nowadays, with that eighteenth 
century parson of Elsdon in Northumberland who 
reported that the summer-time moors around him 
were covered by the purple flower of a plant 
called ling, which made the landscape “indes¬ 
cribably hideous” ; and fewer still, as Prof. G. M. 
Trevelyan reminded us in his Rickman Godlee 
lecture, would agree with General Wade's civil 
adviser when he described the bare tops of the 
Soottish Highlands as producing “the disagreeable 
appearance of a scabbed head” and the hill- 
masses themselves as presenting no more than 
“stupendous bulk, frightful irregularity, and 
horrid gloom”. The revived use of the highway, 
facilities for rapid transit, encouragement of 
walking, the resurrection of the foot bicycle, are 
at once the expression and in part the cause of 
this new appreciation of Nature. In the Northern 
Highlands this summer we have wondered at the 
full bus-loads of townsmen from Glasgow, Black¬ 
pool, London and elsewhere making the grand 
tour to John o’ Groats and baok : the choice of 
such a holiday is significant, the experience must 
be adding to the multitude of those who treasure 
memories of Nature’s grandeur and beauty. 

Clearly, then, there is a vast and increasing body 
of Opinion in Great Britain, and that not oonfined 
to one or other of the artificial classes of the 
people, which is interested in the beauty of the 
countryside, and would resent interference with 
the amenities from which pleasure and inspiration 
are derived. Yet there can be nothing more cer¬ 
tain than that in many places amenities are 
threatened and in others are rapidly disappearing. 
Industry lifts its smoking chimneys, or disfigures 
waterfalls, or remodels lakes far from the populous 
haunts of men. The town spreads into the 
country; it “must expand and the suburb is a 
straggling compromise between town and country, 
ill-planned from the urban point of view and 
equally disregarding the landscape as such”, as 
the president of the Council for the Preservation 
of Rural England put it. The townsman spreads 
himself over the countryside, and thrust by the 
new facilities for travel into a Garden of Eden 
where flowers flourish without the toil of cultiva¬ 
tion and the stimulus of artificial manures, plucks 
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initials upon monuments of antiquity. 

Some of these interferences may bo necessary, 
for no one would hold that the well-being of man¬ 
kind is to wait upon, say, the preservation of the 
natural margin of a Highland loch ; but some are 
unnecessary in their present aggravated form, and 
yet they take place in spite of that vast body 
of public opinion to which we have referred. The 
reason is that for the most part the public sense 
of amenity is little more than a hazy goodwill, 
indefinite, unorganised, without a clear objective, 
unaware of a means of carrying out what it feels 
to be desirable. It receives a certain amount of 
expression through the activities of societies such 
as the Councils for the Preservation of Rural 
* England and Scotland, the Society for the Pro¬ 
motion of Nature Reserves, the Commons, Open 
Spaces and Footpaths Preservation Society, the 
Road Beautifying Association, the Green Cross 
Society, the Men of the Trees, the Royal Society 
for the Protection of Birds, and so on ; their very 
number and variety indicate the scattered forces 
behind them. But even these bodies, representing 
the enthusiasts, fail to reach and collect the mass 
of ordinary opinion altogether or almost ready to 
support their endeavours. What the country¬ 
side needs is the organisation of the hazy goodwill 
which so far, if it reaches the level of expression 
at all, finds expression only in subdued grumblings 
and in occasional outbursts in the daily Press. 

The need has been foreseen and a way bas now 
been pointed for the concentration of effort on 
behalf of the amenities, of landscape, of flora and 
of fauna. A year ago the Committee of the 
Corresponding Societies of the British Association 
.for the Advancement of Science recommended the. 
Council of the Association to instruct the presi¬ 
dent of the Conference of Delegates to direct 
attention to “the assistance local societies can 
render to the preservation of the amenities of their 
own areas and especially of the flora and fauna 
of the countryside”. The president was Sir David 
Prain, and the sympathy and good wishes of the 
scientific world will be with him in the illness 
which unfortunately prevented him from deliver¬ 
ing his address in person. But the address has 
been printed and, as becomes the product of 
Praia’s nationality and boreal University, it is a 
dry, direct, practical document, a guide to prac¬ 
tical policies in the countryside which ought to 
focus vague hopes and therefore ought to be the 
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There is a fundamental divergence of interest 
between the dweller in towns and the country¬ 
man, and to this Sir David Prain traces the inroads 
upon wild Nature which have been so marked in 
our land since the industrial revolution. Directly, 
it has destroyed “the amenities and the flora and 
fauna of the countryside by creating clouds of 
smoke that obscure the sun, discharging acrid 
fumes that vitiate the air, emitting fetid waste 
that pollutes our streams, and heaping minq tail¬ 
ings on what was once fertile soil”. It was the 
scientific worker, by the way, who brought 
partial relief from these evils by convincing 
captains of industry that costs could be reduced 
if smoke were consumed, and profits could be 
increased by the utilisation of waste products. 

Indirectly, the influence of industry crept still 
further into the heart of the country. Industry 
drew a proportion of the rural population to the 
towns, and having chained it there demanded that 
the depleted countryside should furnish more and 
more food to meet the needs of town workers, 
who no longer raised food for themselves. For 
a time town and country became linked in a 
common interest; agriculture, knowing that it 
had the solid Bupport of the towns, cultivated the 
wastes, often at great capital outlay, it intensified 
its methods of husbandry, planted shelter belts of 
trees and larger woodlands ; and the town on 
its side encouraged the building of highways 
along which agricultural produce reached the 
towns and manufactured goods the country. 
But the fundamental antagonism was hidden and 
not eradicated, for “the moment English industry 
found it possible to obtain supplies of food from 
other sources, English urban sympathy with 
English rural interests * vanished like a morning 
mist”. That may be true of the commercial Bide 
of urban life, but it surely fails to give due Weight 
to the great body of townsmen who appreciate 
the open country, sometimes with fresher vision 
and deeper feeling than the countryman himself, 
and whose support is the mainstay of the associa¬ 
tions created for the preservation of its amenities. 

Whatever may be the relationship between 
town and country, it is certain that at the moment 
the latter requires all the forces it can muster 
on its behalf. Sir David Prain points to the 
local societies as thfe proper bodies for the effective 
organisation of goodwill towards the countryside 
and its wild inhabitants. They must sound, and 
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loc^Tfeeling to ikeet the threats 


of unnecessary encroachment. They must work 
kfcnd in glove with the local authorities, support¬ 
ing and forwarding their schemes if they are good, 
offering better suggestions, in place of sterile 
opposition, if they are unsatisfactory. They must 
make themselves familiar with the technique of 
saving and preserving landscape, flora and fauna ; 
and to this technique a great part, the most 
practically useful part, of the address is devoted. 

We take it that the address will be used as a 
handy guide to the preservation of Nature in 
Great Britain, so that there is no need to discuss 
its recommendations in detail; but a few samples 
of Sir David Prain’s advice will show how directly 
he is driving at the mark. If the threat be to the 
general amenities of the area or to some special 
view-point or beauty spot, a local society can 
scarcely fail to benefit by the experienced advice 
of the Council for the Preservation of Rural 
England or of the executive committee of the 
National Trust for Places of Historic Interest or 
Natural Beauty. Experience shows that the only 
safe course in most cases is to purchase outright 
and render inalienable the threatened spot. But 
a local society should hesitate to burden itself 
with the possession and care of such a property; 
it may raise funds for purchase, create an endow¬ 
ment for future maintenance, but as a rule its 
final step must be to request a permanent, legally 
constituted body such as the National Trust to 
accept the property. This course premises that 
before any steps have been taken the local society 
will have consulted the Council of the National 
Trust as to the suitability and desirability of 
preserving the particular place of interest and that, 
therefore, it will have the moral support of that 
body in its appeal for funds. 

A difficulty arises, however, if the objects to be 
preserved are not places of beauty or general 
amenity, but particular representatives of the 
flora or fauna; for “absolute protection of wild 
life in properties acquired to safeguard amenities 
is not easily provided: properties acquired to 
safeguard amenities must remain accessible to 
the public they benefit**. Sir David Prain is of 
opinion, and many agree with him, that the 
rarities of fauna and flora can be retained for 
posterity only by the exclusion of the people. 
This calls for the creation of a special Nature 
reserve or sanctuary, and so for a different method 
of treatment. “A sanctuary need not be 'a place 
of natural beauty’; even if it be, in fact, entitled 
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to be so regarded, the National Trust may be 
debarred from accepting the burden of owner¬ 
ship, because a sanctuary becomes valueless 
unless access to it is denied.” In such case the 
local society interested would approach for advice , 
and support the Society for the Promotion of 
Nature Reserves, a body empowered by oh&rter 
to own sanctuaries of the kind, which, largely in 
view of the attitude of ‘collectors’, require much 
more strict patrolling, and therefore a larger 
endowment for upkeep, than simple beauty spots. 

Sometimes local societies will find that “the 
agencies inimical to wild life in their own areas 
have become so powerful that the establishment 
of a ‘sanctuary’ is impracticable, and that the only 
means of conserving the wild life once char~ 
acteristic of the neighbourhood is to acquire a- 
suitable site and convert this into an ‘asylum V 
for such plants, inseots arid birds, known to have 
been at one time native there, as can be placed 
in or attracted to the ‘asylum’.” Such an asylum 
must be as freely open to the public as “a place 
of natural beauty”, but the difficulties arise that 
while its accessibility to the public should prevent 
the Sooiet'y for the Promotion of Nature Reserve* 
from accepting ownership, its artificial origin, 
should preclude the National Trust from doing so. 
Here again the local society will find its course 
indicated ; upon it must fall the burden of raising 
funds for establishment and maintenance, but 
this done there should be no difficulty in obtaining 
the consent of the local authorities to accept the 
responsibility of ownership. 

These are high ideals, difficult of attainment* 
which are held up for the consideration of the local 
societies ; but the very fact of their formulation 
may suggest a definite direction for activities 
hitherto dispersed in less important ways. The 
path will not be easy : “Local societies may antici¬ 
pate many difficulties and much opposition, some 
of it due to self-interested motives, but more of it 
due to misunderstanding. That need not dis¬ 
courage them, provided they are on good terms 
with and enjoy the sympathy of their own local 
authorities. With that behind them, local societies 
can do much.” Every likely problem Sir David 
Prain has passed under review and accounted for, 
and it will be a fitting crown to his labours in this 
field that in the years to come places of natural 
beauty will be preserved, and Nature reserves and 
asylums for the conservation of local wild life will 
spring into being through the organised efforts of 
local societies following his wise guidance. J.R. 
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Geographical Study of Society and*World Problems* 

By Prof. H. J. Flburx 


|T baa been assumed in many discussions that 
A mass-production and commerce on a large 
aoale represent a new mode of life, a form of 
Society, that is conquering the world and must 
disintegrate older modes of social life and organ¬ 
isation. However true this is, there are limitations, 
obvious now that production far beyond immediate 
selling possibilities is causing so much difficulty. 
It is truer to say that various types of society are 
trying to graft on to their ancient heritage this 
new scheme of mass-production. 

It may have been useful, up to a point, to think 
out the' increase of production through special¬ 
isation as Adam Smith does in his famous argu¬ 
ment about pins, but there was need for far more 
thought than seems to have been given to the 
maintenance and development of social life in the 
various environments Nature provides and man 
adjusts. Social forms result from interaction 
between men and their environments, and the 
lessons learned and the ideas selected and developed 
in different cases have been very different. This 
is a legitimate and important sphere of work for 
the student of geography. In each case, the people 
and their form of society are so much, a part of 
the other that, whatever changes mass-production 
may bring, they want to, they must in fact, keep 
a large measure of continuity from their past. 

They have nearly all once been, in the main, 
self-contained groups, or, at least, external com¬ 
merce has been subordinate to internal exchange. 
The idea of the self-contained unit is thus very 
deep-rooted. With great effort the village has 
come to feel itself part of the nation, which has 
clamoured for opportunities of self-expression. 
Many a nation naturally, therefore, seeks to be 
self-contained, all the more if it feels that special¬ 
isation and consequent dependence on imports 
is going to give it on inferior position. 

Hunting Groups 

tv 

We may distinguish at least three main phases 
of expansion of hunting cultures, possibly all asso¬ 
ciated with Homo sapiens, from an Arabian-African 
zone, while another culture has its origins and 
associations still doubtful. The interest of these 
ancient cultures here is that the two or three later 
■stages among them occur mingled in South Africa, 
apparently also in India, and among the Australian 
©.stives, In foot, if we use as a hypothesis the idea 
of drifts from northern Africa and south-western 
Asia, we have a key to some modem distributions 
of hunting peoples. These societies are either in 
what are ultimate corners or in areas of special 
difficulty; elsewhere they have been superseded 
by agriculturists. The pygmies of the equatorial 
forest of Africa are remnants in a region of hot, wet 

* From the prttidontUl ftddroaa to Section H (Geography) of tl* 
Zrtttfth Association, delivered at Yont on Sept. 1. 
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climate where debilitation makes achievement 
difficult. The Bushmen of south-western Africa 
are in a region of sheer poverty in a far comer. 
The Veddah and some jungle tribes of southern 
India are in another far comer under conditions 
that forest or jungle makes difficult. The Aus¬ 
tralians and recently extinct Tasmanians are in a 
far comer, isolated by orographies! changes. The 
pygmies and some other hunting groups of Malaya 
and the East Indies and Philippines are, again, in 
what are almost ultimate comers, isolated by land¬ 
sinking, and also in regions of warm, wet forest. 

Agricultural Phoflbs 

The post-glacial intensification of the desert in 
northern Africa and south-western Asia caused 
pressure of population on the Nile and Euphrates 
and possibly the Indus as well, all rivers with 
regular floods running through dry or then fairly 
dry open country with a warm season. In or near 
these river valleys there arose the art of cultivation. 
All these rivers permitted and encouraged irri¬ 
gation, and the deposit of silt from floods gives a 
renewal of fertility, so exhaustion of the soil was 
not a problem of early cultivators near the rivers. 
The courses of the Euphrates and Indus were con¬ 
spicuously subject to variation, whereas the Nile 
is confined in its famous slot and its peasantry has 
gone on from time immemorial until near our own 
day with a remarkable measure of constancy as 
regards the economic basis of life. 

Domestication of animals was an achievement 
of very early times too, and, in such regions as the 
Fertile Crescent with its grass zones, it undoubt¬ 
edly assumed great importance and led to the 
beginning of age-long conflicts and interactions 
'between herdsmen and cultivators. The herds¬ 
men, basically a close corporation gathering around 
the flocks and needing men to add to their strength 
for defence, as well as discipline and organisation 
to maintain unity, have often .dominated peasant 
neighbours; but this special ability apjrears to 
have been much developed when the horse was 
acquired as a companion and helper. 

The bearings of the introduction of cultivation 
on social life and organisation have obviously been 
of the first importance. There was an observable 
sequenoe that made argument more solid than it 
was likely to be in the days of hunting when 
accidental coincidences loomed larger. The habit 
of prevision extended itself through calculations 
of the coming of the floods and correlated study 
of the heavenly bodies to the framing of a calendar. 
There was a further extension of prevision beyond 
that to a succession of years—namely, to a suc¬ 
cession of generations specially associated with 
the domestication of animals and with the family* 

Thought, drawn out towards the future, seems 
just as naturally to have run book into the past, 
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and also to rites of reverence paid 
to ancestors. These rites, not unnaturally, are 
specially marked in regions such as China which 
owe so much of their civilisation to early inter¬ 
actions of herdsmen and cultivators on the ways 
from central Asia. It is of interest to note that 
the large household, linked by real or sometimes 
assumed blood relationship, seems a social feature 
of basic character among the cultivators of northern 
China, and in other forms is notable among other 
cultivators around the edges of the great steppe, 
the famous Zadruga of parts of the Balkan pen¬ 
insula being a case in point in a region in which 
interactions between herdsmen and cultivators 
have been and still remain most important features 
of life. The Russian Mir sometimes had a like 
origin. It is naturally a social development in 
large measure antagonistic to the growth of 
nationalism* 

Along with the primarily psychical development 
accompanying the rise of cultivation went the 
linking of society with a definite pioce of land 
through the establishment of the settled life. This 
association is one of the most important features of 
settled society, and leads ta the idea that the living 
hold a trust from their forefathers and will pass 
it on to future generations. 

Whatever may be found hereafter concerning 
the phases through which the early cultivating 
societies developed in their primary homes, there 
is little doubt that the spread of their scheme of 
life occurred in most directions in two stages. 
The first went with the hoe, used chiefly by 
women, and with domestic animals for food or 
milk, but not for work, and the second with the 
plough drawn by domestic animals under male 
control. 

The first of these two rather artificially contrasted 
stages is the one that spread into intertropical 
Africa. There were special difficulties here. First 
the climate made steady prolonged efficient exer¬ 
tion difficult in many areas. Then the fundamental 
crops, wheat and barley, would not thrive in most 
parts, and inferior grains and other plants became 
the important crops. Further, there were practic¬ 
ally ho wild plants in intertropical Africa that the 
native cultivator contrived to domesticate ; so 
progress depended largely on plants deliberately 
introduced, as for example via Egypt or by Arabs, 
Portuguese, etc., in later times. The introduction 
of make, manioc, etc., from,America has made a 
huge difference to Africa. Fly belts in several 
regions, also lack of salt and phosphorus deficiency, 
and no doubt climatic factors, limited the value of 
domestic animals in intertropical Africa. 

Archeologists think agriculture spread into 
central Europe at first with the hoe and the non- 
permanent village that is a feature of parts of 
hkeirtr^cal Africa; and there are indications of 
the awe scheme in forested and therefore back- 
ward parts of oentral India and elsewhere in 
Aida as well as in north Korea. 


Agriculture with the plough has now ousted:^ 
this scheme from Europe and most of Asia and, 
in this superior stage, the village becomes more 
permanent: either a rotation in the use of lands 
is established and the households have their stripe ' 
in each of the village lands, or a portion of the , 
village land specially enriched, by manure from : 
stock folded on it may be cultivated nearly dvery v 
year, and some portion of an ‘outfield’ may be 
used as may be required or may be possible. 

In the regions with irrigation or plough agri- ; 
culture or both, the differentiation of crafts went v; 
much further than among societies with hoe culti¬ 
vation. Exchange developed more considerably 
and there are towns or cities, fundamentally centres 
of exchange and of handicraft, and often of a priest* 
hood and government. Cities are not found in 
inter-tropical Africa save in a few spots where 
they are due to intrusive influences of fairly recent 
date. 

The nomadic or semi-nomadic societies of inter¬ 
tropical Africa live on their cattle, and by hunting 
and collecting, as well as by raiding those which 
are more sedentary and less ready for war. The 
nomadic and semi-nomadic societies of Europe, 
Asia and northern Africa have in many cases the 
important auxiliary activity of trade, and use 
their beasts as carriers. Moreover, they have 
typically developed or contributed to the develop¬ 
ment of stations, which have in many cases become * 
centres of trade and religion, that is, sacred cities, 
near the bounds of the waste or in oases. In China, 
India and the Fertile Crescent the semi-nomad, 
especially after ho acquired the use of the horse, ^ 
found it possible to dominate the cultivator, and 
seems often to have contributed an elaboration of 
organisation to the group of social units; village 
and their focal towns become grouped into larger 
entities. 

Consciousness of Kind 

In west, north-west and parts of central Europe, 
early development was slow because the food 
plants and animal breeds had to be acclimatised, 
and the problem of soil exhaustion was serious 
even if mitigated where the subsoil was of loess or 
related material. Nevertheless, there can be no 
doubt that settled populations in central and 
western Europe practising agriculture and living 
in villages were much more numerous in far pre- 
Roman times than it was customary to think a 
generation ago. 

The spread of Islam in the Mediterranean region 
out old trade routes for a time, and this increased 
the poverty following the decline of the Roman , 
Empire, so that towns and cities wont through a 
bad time, but apparently in several areas there 
was a marked increase of rural settlement. 

As a hierarchy of social units re-established 
itself, growing mainly from local roots instead of, 
from an external influence such as that of Rome, 
it is natural that such hierarchies should spring up 
w^ere there was mutual comprehension of language 
in groups of villages and their focal market town/* 
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'and «M?y nineteenth 'flebtetieat' 'titew ; :' 
grew Jlrirt; a widespread maritime oomiheroe, and 
then manufacturing industries—in foot, the Indua- . 
trial Revolution. 1 . 

The home population o&me to exceed by a great 
deal the numbers that could be kept busy supplying 
the needs of their fellow citizens. - Britain’s export 
trade came to be her mainstay. The contrast 
between French and British development was thus 
extreme and startling. 

Industrialism spread from Britain to Germany 
and led to a parallel increase of population. The 
German effort also had its aim moulded politically 
by the desire to rise out of an old position of 
political inferiority and disunion. Further, the 
^historic cities of Germany in several cases, such as 
Niirnberg, Frankfurt-am-Main, Koln, Leipzig, and 
so on, had their situations predetermined by major 
physical considerations, and must be important 
oentres so long as Germany is a land of organised 
civilisation. This fact and the related one of the 
finding of coal near the zone of gradation from 
the hills to the northern plain, that is, a zone of 
cities, led to the development of modem industry 
in several cases in historic towns, whereas in 
England the greatest developments took place in 
what had previously been small places. Both 
national and municipal authorities in Germany, 
therefore, had a larger and more direct share in 
the directing of industrial growth than was the 
case in Britain. 

If we think along these lines we see why, quite 
apart from wars and questions of external political 
ambition on one side or the other, it has come 
about that the French people have been gravely 
anxious. Here are two enormously increased units, 
Great Britain and Germany, both dependent on 
export trade, neither able to live with any reason¬ 
able standard for the great multitude mainly on 
the produce of its soil. 

The spread of large-scale industrialism makes 
the problems still more serious. There are now 
several States that have populations exceeding 
what their soils can support unless science inter¬ 
venes afresh ; all therefore compete for an increas¬ 
ingly precarious export trade, all are in danger 
of finding groups of their people, with highly 
specialised machine-tending activities and corres¬ 
ponding inelasticity of mind, suddenly thrown but 
of employment and unable to adjust themselves to 
new lines of enterprise. 

Meanwhile, nearly half mankind, in the monsoon 
lands of Asia apart from Japan, is being shaken 
out of its traditionalist schemes by contact with 
the west, and nationalist ideas are germinating* in 
various ways alongside schemes of industrial 
development that borrow from the west to such 
an extent as to be a danger to indigenous society, 
Then the newer lands which have received the 
later overflow of modem Europe, and seemed likely^ 
to become producers of raw material for Europe, 
are also befog forced along the same line of 
nationalist development. They have borrowed 


oitaesfoFranoe. Moreover* charters 
and grants and agreements written in the ver¬ 
nacular came to be increasingly important, while 
' t the use of the vernacular in courts of first instance 
developed folk-speech. It is apparently a com¬ 
bination of all these factors that has maintained 
the distribution of the peasant languages of Europe 
' without any change of great importance since the 
Middle Ages. 

The idea of the city can be traced eastwards and 
northwards from France and the Rhine in the early 
Middle Ages, and, in relation with this, often, at 
the present day, the life bf a town connects it with 
■regions farther west, while the peasant life round 
about knows nothing of this. The Renaissance, 
being essentially an urban movement, accentuated 
this, and we note the French leanings of part of 
the upper classes in Alsace contrasted with the 
Alemannic tradition of the peasantry, German 
aristocracy and Danish common folk in parts of 
files vig, German (including Yiddish) affiliations of 
towns in Poland as against Slavonic life among the 
peasantry, Polish affiliation of towns and the 
upper classes in East Poland as contrasted with 
Lithuanian (in the north) and Rutheni&n (in 
Eastern Galicia) traditions of the peasantry. 

Traditionalism and Individualism 

The problem was greatly deepened by another 
sequence of development. The Renaissance, what¬ 
ever else it may have done, was a potent factor of 
the rise and spread of individuality. After it, much 
larger numbers of men in Europe became less 
members of a traditionalist community and more 
definitely persons with ideas of their own to 
express. 

In some parts, notably in France, these changes, 
and even great political convulsions, long left some 
basic facts of society untouched. The peasantry 
long remained attached to, almost worshippers of, 
their soil, even if in parts of the west and south of 
that country this is no longer the case. The 
peasant acquired more dignity, but the village 
remained an entity ; men still often make it their 
main ambition^ to hand on an improved farm to 
their descendants. The town too is often still 
essentially the focus and market for its region, and 
it often still carries on a number of small industries 
for the benefit of its neighbourhood. Its bourgeois 
♦Tie peasants only slightly modified. The idea of 
.maintenance, rather than that of expansion on an 
English, German or American Rcale, is strong in 
i many minds and France, characteristically, makes 
external trade subordinate to internal production 
for use and exchange. The reasonable assurance 
of her wheat, root crop, potato, and, but for a few 
calamitous years, vine and apple harvests, thanks 
to sunshine, has contributed a great deal to this, 
and has helped the French people to modify into 
^modern forms the age-old feeling of a trusteeship 
(of the sacred soil) handed along the generations. 

Britain’s harvests have long been less secure 
because of summer rains and coolness, and, fo the 
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titdm Butope (chiefly Cheat Britain and production, local boundaries seemed to have been 

Franoe) and more lately from Amerioa, and have swept away, tt is probable that our social thoughts 

consequently found themselves faced with the duty and plans will have to regain contact with mother 

of finding large amounts of interest. This interest earth, each group basing itself on its own soil, but 

often is not by any means earned by the working evidently not in the old sense of a self-contained 

of the schemes on whioh the money was spent. To isolation. Interdependence of all on each is a new 

meet this call for interest, exports must largely feature that will become increasingly important, 

exceed imports, and so tariffs are introduced to and one of the geographer’s tasks is to try to see 

keep down imports, and local industries are started, both the roots of each society in its own soil, and 

On all sides, in the first great burst of mass- its relations to others. 


White Dwarf Stars* 


I N this year’s Halley Lecture, Prof. E. A. Milne 
presents us with a systematic aocount of white 
dwarf stars in theory and observation. There is no 
doubt that, in view of their peculiar physical pro¬ 
perties and the excellent example they provide for 
a successful application of modern quantum me¬ 
chanics, white dwarfs are among the most interest¬ 
ing of natural objects. But this interest arises, of 
course, not so much from the direct observations 
as from the derived density of the star and its 
theoretical interpretation. It is therefore very 
valuable, at least to the non-astrophysical scientific 
worker, to have the facts and theories about white 
dwarf stars reviewed in this systematic way. 

Owing to the importance of the existence of 
matter of great density to general physical theory, 
it is important to appreciate how direct is the evi¬ 
dence and how independent of any detailed theory. 
The well-established white dwarfs like Sirius B 
have a mass directly deduced from the law of gravi¬ 
tation and an observed double star orbit. They 
have an absolute luminosity determined from their 
distance (parallax) and their observed apparent 
luminosity. In view of the simplicity and uni¬ 
versality of the theories involved in these deduc¬ 
tions, no one will dispute that mass and absolute 
luminosity have the certainty of direct observa¬ 
tions. To determine a density, a radius is required 
as well as a mass, and the radius must be deduced 
from the absolute luminosity and the surface tem¬ 
perature via the thermodynamic laws of radiation 
and the theory of the flux of radiation emerging 
from a gaseous atmosphere. Even in this step the 
maximal observational and theoretical uncertain¬ 
ties are not very great. If we know the surface 
temperature and the absolute luminosity, we oan 
determine the surface area of the star, apart from 
possible uncertainties, at most of the order of 50 
per cent, arising "from conceivable errors in the 
radiative theory. All depends, therefore, on a 
determination of surface temperature, to whioh 
parameter the resulting mean density is rather 
sensitive, as it varies as the sixth power of this 
temperature. 

There are two main methods of determining 
surface temperature. One oan assume that the 
quality of stellar radiation, apart from line absorp¬ 
tions, follows closely Planck 1 * black body curve; 
after observing the energy distribution in the 
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spectrum of the star, one can fit Planck curves 
to it and thereby determine the temperature from 
the curves of best fit. This method is known to 
underestimate the temperature considerably, especi¬ 
ally for the higher surface temperatures, and is not 
reliable for the stars in question. But the theory 
of ionisation in stellar atmospheres and of the 
production of absorption lines in an ionised atmo¬ 
sphere enables one to assign a surface tempera¬ 
ture when the surface value of gravity iB known 
and also the spectral type. The possible resultant 
uncertainties in this application of theory do not 
appear to be very great. It is true that the surface 
value of gravity is not known initially, but it is 
known when the radius is determined, and the 
problem of determining the surface temperature is 
therefore solvable in theory, and also in practice, 
at worst by a process of successive approximation. 
This is admittedly the most uncertain step in the 
deduction of the radius and therefore of the density, 
but if we suppose that a maximum uncertainty of 
a factor of 10 could thereby be introduced into the 
density, we shall have allowed more than amply 
for all errors at present conceivable, and the exist¬ 
ence of excessively dense matter must be regarded 
as fully established. Taking a reasonable view 
of probable observational and theoretical uncer¬ 
tainties, it is most unlikely that the current 
accepted mean densities for the best determined 
white dwarfs, such as Sirius B, are in error by a 
factor nearly so large. 

Prof. Milne then passes on to the problem of the 
frequency of such dense matter in our galaxy. 
There are very few directly well observed white 
dwarfs, but the conditions for a good determination, 
owing to absolute faintness and the necessity for 
a well determined parallax and double star orbit, 
are very severe, and the fact that we know only 
four such stars is consistent with a great abundance 
of suoh stars in our galaxy. The essential con¬ 
ditions for a white dwarf are a relatively low 
absolute luminosity combined with a high surface 
temperature. There is reason to believe that these 
properties are found together in two remarkable 
classes of stars, the central stars of planetary 
nebulae and ex-novae. The evidence is reviewed by 
Milne, who concludes provisionally that the case is 
proved. 

If correct, this conclusion is of the utmost im¬ 
portance, not so much for the greatly increased 
abundanoe of known dense objects as for its possibly 





evolutionary significance. It has been suggested 
by Prof. Milne, on purely theoretical grounds, that 
stare in general are in one of two states which may 
t ’ be called expanded and oollapsed (Milne's centrally 
condensed and collapsed configurations respect¬ 
ively), and that the passage from one state to the 
other sets in at a certain critical stage in the 
evolutionary history and is of a cataclysmic nature. 
It is suggested, in short, that the evolving star, 
4 perhaps towards the end of its radiating life, be¬ 
comes a nova and then a white dwarf. The out¬ 
burst of radiation during the transient nova stage 
is the star's means of getting rid of the great 
difference of energy between the contiguous ex¬ 
panded and collapsed states. While it is still too 
early to be confident of the correctness of the theory 
underlying Milne’s suggestion, the suggestion itself 
is a very happy one, likely—right or wrong—to 
prove extremely fertile. Milne's discussion already 
shows that an evolutionary sequence, ordinary star 
—nova—white dwarf, is by no means irreconcil¬ 
able with the known facts, and indeed co-ordinates 
a great part of the factH in a most satisfying manner. 

The second half of the Halley Lecture describes 
the present state of knowledge of the theory of 


sprung in the last three years from Eddington’s 
pioneer work on the radiative equilibrium of a 
sphere of perfect highly ionised gas. These general¬ 
isations are still in an early stage of development. 
Milne himself, who initiated them and has been the 

E rirae mover in their development, would, I believe, 
e the last to claim that the equilibrium states of 
any model yet computed really reproduce the pro¬ 
perties of any ordinary star. The collapsed wnite 
dwarf States appear to be simpler and to be satis¬ 
factorily accounted for by models already com¬ 
puted. They consist mainly of a rather cool, dense, 
almost isothermal core, the properties of which are 
controlled by those of a degenerate electron gas. 
But although existing models have not yet been 
made to mimic the observed properties of ordinary 
stars, we can see that this study of models has 
already infused new life into the tneories of stellar 
evolution, and has taken us perhaps one long step 
nearer to the goal so rashly proposed as attainable 
in the last sentence of Eddington’s “ Internal 
Constitution of the Stars ”—the goal of under¬ 
standing so simple a thing as a star. 

R. H. F. 


The British Association Standards 

I ^EW realise how much the electrical industry 
owes to the Electrical Standards Committee 
of the British Association, first appointed at the 
Manchester meeting in 1861. We weloome, there¬ 
fore, the paper entitled “ Material Standard of Re¬ 
sistance : the B.A. Coils, 1881-1932 ”, read by Sir 
Richard Glazebrook and Dr. Hartshorn to Section 
A (Mathematical and Physical Sciences), at the York 
meeting on Septem her 1. The Electrical Standards 
Committee in its first report (Cambridge, 1862) 
stated that it had first to determine the most con¬ 
venient unit of resistance and, secondly, the best 
form and material for the standard representing 
that unit. The C.G.S. system of measurement was 
the outcome of its deliberations, and this decision 
has done more^than perhaps any other single act 
in simplifying and unifying electrical measurements 
throughout the world. 

Experiments were made at King's College, Lon¬ 
don, by Maxwell and Fleeming JenJun to obtain the 
ohm in a material form, and reports giving th6ir 
: results were issued in 1863 and 1864. In Appendix 
A of the Report for 1865 it was recommended that 
the material of the wire from which tfie resistance 
4 standard be made should be an alloy containing 
66 per cent silver and 33 per cent platinum. It was 
agreed that copies of the standard should be made 
and preserved at Kew Observatory. In the Report 
for 1867 a table is given of the values of the 
standards in question. This Committee was dis¬ 
solved in 1870. Soon after Maxwell's appointment 
os Cavendish professor of experimental physics at 
Cambridge, the coils were brought to the Cavendish 
Laboratory and were used by Chrystal in 1876. 
Lord Rayleigh succeeded Mpxwell in 1879 and at 
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of Electrical Resistance, 1862-1932 

once became interested in electrical measurements. 
Rowland of Baltimore had thrown doubts on the 
accuracy of the absolute measurements of the B.A. 
Committee. Rayleigh and Schuster's experiments 
at Cambridge confirmed these doubts, and from 
1881 onwards great activity was shown at the 
Cavendish Laboratory in investigating the question 
of electric units. In 1879-81, Dr. J. A. Fleming 
made a very careful comparison of the B.A. coils. 
He found that their relative values had changed 
appreciably, and he adopted as a definition of the 
B.A. unit the mean value of the resistance found 
from all the coils at the temperatures at which they 
were originally said to be correct. 

The Electrical Standards Committee was re¬ 
appointed in 1880; and in 1881, R. T. Glazebrook 
became connected with the work. He was ap¬ 
pointed secretary in 1883, and the coils were in his 
charge from that date until 1919. They are still at 
the National Physical Laboratory. The Standards 
Committee was dissolved in 1912. Up to that date, 
comparisons of the coils between themselves were 
continually in progress, and their values were de¬ 
termined in ohms and also in terms of the length 
of a column of mercury by Rayleigh, Glazebrook, 
Fitzpatrick, and F, E. Smith. The records show 
that most of the coils have changed appreciably 
during their long life, but that the two platinum 
coils included in the original group have remained 
unchanged. 

The point of most importance that emerged from 
Sir Frank Smith's measurements of 1908 was the 
performance of the two platinum coils, now marked 
? D ’ and ‘ E \ The value of these coils in B.A. unite* 
in 1888,1908, and 1932 obtained from a comparison 






with m^ouiy tubes, aasttming that the resistance of 
1 metre of mercuzy is 0*95352 B.A, units, is given 
in the accompanying table: 


Coll. 

3668 (R, T. G t >. 

3008 (F. £. S.). 

1932 (Hartshorn). 

D 

1-00013 

1 00012 

1-00011 

E 

1-00073 

1-00072 

1-00071 


The coils have been very carefully intercompared 
this year at the National Physical Laboratory and 
their value determined in terms of the international 
ohm by Dr. Hartshorn. The international ohm is 
defined as the resistance at 0° C. of a column of 
mercury 106-300 cm. in length and 1 sq. mm. in 
cross section. Tables are given illustrating how the 
values found for the ooils during the last sixty-five 
years have varied. These show that considerable 
variations appeared prior to 1888. These depend 
probably on errors arising in the temperature de¬ 
terminations of 1 D * and *E \ as an uncertainty in 
the temperature of these coils of 0-1° C. implies 
an uncertainty of 0 0003 B.A. units in the resistance 
measurements. 

In the platinum-silver coils 1 F * and ‘ G ’ appreci¬ 


able changes were noted between 1880 and 1908* 
These are probably due to the fact that during that 
period the ooils were on several occasions measured 
at 0° C. ; strains may have been produced at the 
soft soldered joints. In recent years, when the ooils 
have been maintained at a temperature not far 
removed from 16° C., the changes have been re¬ 
markably small. 

The main conclusion to be drawn from the series 
of investigations from 1865 to the present date is 
that the platinum coils ‘ D * and * E * have retained 
their value unchanged, while ohanges have occurred 
in all the ooils made of alloys. These changes are 
partly due to the violent temperature ohanges to 
which all the coils have been subjected at various 
times. 

We may also conclude that pure metals like 
platinum arc usually more stable in their properties 
than alloys like manganin. Unfortunately, the 
pure metals suitable for standards have tempera¬ 
ture coefficients varying from 0-003 to 0-007, so 
measurements would have to be taken at 0° C., as 
this is practically the only temperature at which 
they can be maintained sufficiently constant. 


Obituary 


Prof. W. Stirling 

W ILLIAM STIRLING, formerly Brackenbury 
professor of physiology at the University 
of Manchester, died on October 1. Prior to his going 
to Manchester he held the regius chair of the 
Institutes of Medicine at Aberdeen. 

Stirling was bom at Grangemouth in 1851, 
received his early education at the Dollar Academy 
and then became an undergraduate at Edinburgh. 
Here he had a career of great distinction, graduat¬ 
ing as B.Sc. in 1870 and two years later as D.Sc., 
M.B. and C.M. In his medical final examination 
he was awarded first class honours. He also gained 
the Baxter scholarship, the Falconer fellowship 
and Ettles prize. His thesis in 1875 on “The 
Summation of Electrical Stimuli applied to the 
Skin” brought him the M.D. degree and with it 
the gold medal. After his student career in Edin¬ 
burgh he worked in Leipzig, Berlin and Paris, and 
then returned to Edinburgh as demonstrator under 
Rutherford. His election to the regius chair at 
Aberdeen shortly after this time and when he was 
but twenty-six years old, indicates clearly the 
great promise of his early years and the esteem in 
which he was held. 

, After eleven years in Aberdeen, during which 
time he introduced there the practical teaching of 
physiology, Stirling was elected as successor to 
Arthur Gamgee in the chair of physiology at Owens 
College, Manchester. Here he remained until his 
retirement in 1919. 

Stirling became a professional physiologist at a 
time when the teaching of physiology in many of 
the medicfcl schools of Great Britain was inade¬ 
quate and very little research work was done. In 
France and Germany, however, the subject in the 

No. 8286, Vot. 13GJ 


hands of such masters as Bernard, Helmholz and 
Ludwig, had developed into an important experi¬ 
mental science. It is not surprising, therefore, 
that Stirling’s sojourn abroad inspired in him a 
great affection for the men under whom he had 
studied, and this was apparent from his frequent 
references to them in his lectures and in private 
conversation. Carl Ludwig especially was held by 
him in great regard. 

Nevertheless, although in his early post-graduate 
days Stirling carried out promising research work, 
he eventually became an Interpreter of the work 
of others rather than an investigator himself. 
Both at Aberdeen and in Manchester, he intro¬ 
duced elaborate methods of teaching and was 
largely responsible in the latter school for the 
extension of the medical building which houses 
the present physiological laboratories. In addition 
to his work for his own department at Manchester, 
Stirling acted os Dean of the Medical School from 
1902 until 1913, showing himself to be a capable 
administrator and devoting himself wholeheartedly 
to the general welfare of the School. It is probable 
that these heavy administrative duties coupled 
with the labours involved in bringing into being 
the new medical buildings were largely responsible 
for the attention he devoted to exposition rather 
than to physiological research. Of his publications, 
probably the best known are his “Apostles of 
Physiology”, 1 ‘Outlines of Practical Physiology” 
and the “Text Book of Physiology” by Landois 
and Stirling; the last-named being a translation 
of Landois’s book, to which Stirling made many 
valuable additions. 

Stirling was a man who made many friends and 
did not easily lose them. His fine stature, impres- 
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ht© manner and mod© of drefcs made him a striking 
figure. Men who were his students still talk of his 
attractive personality, the great clarity and 
interest of his lectures and the minute detail with 
whioh his practical classes were organised. As a 
popular lecturer he was in great demand and 
through this became widely known. This stimu¬ 
lation of interest in biological science in the latter 
part of last century was probably of great value 
in gaining support for the scientific departments 
of the university colleges of the north of England 
in their earlier dayH. 

In 1904 Stirling received the honorary degree of 
LL.D. from the University of Glasgow and in 
1906 he was Fullerian professor of physiology at 
the Royal Institution, London. H. S. R. 


Dr. F. H. Hatch 

The death of Dr. Frederick Henry Hatch on 
Soptornber 22, at sixty-eight years of age, will 
be regretted by numerous friends in mining 
and metallurgical circles. Dr. Hatch was born in 
London, and after studying at University College, 
proceeded to the University of Bonn, where he 
took the degree of Ph.D. He spent six years as 
a member of H.M. Geological Survey, when his 
work was largely petrological, dealing especially 
with the igneous rocks of Scotland. 

Dr. Hatch recognised, however, that there was 
a great opportunity for a geologist in the then 
newly discovered goldfield of the Witwatersrand, 
and in 1892 he resigned his appointment and went 
to the Transvaal, where he soon achieved a high 
reputation as a mining engineer and consulting 
geologist. He undertook exploration work of 
the highest importance for various gold-mining 
interests, his most significant work in Africa being 
that in connexion with the development of the 
eastern extension of the Rand goldfield, in the 
region where the reefs disappear below a great 
thickness of newer rocks. 

In 1895 Dr. Hatch became associated with Cecil 
Rhodes and John Hayes Hammond in the develop¬ 
ment of Rhodesia, but the Jameson Raid and the 
Boer War caused such a general disturbance of 
this and all his other work that he left Africa 
for some time, visiting the United States, Canada, 
British Columbia, and Abyssinia. He also spent 
a year in India, investigating the gold resources 
of that country for the Government, His report 
on the Kolar goldfield may be regarded as a 
classic in mining literature. At the close of the 
Boer War he returned to Johannesburg. An 
intensive boring campaign under his advioe finally 
revealed the structure of the East Rand, which 
is now the most important producing area, and 
rendered its development practicable. About 
1906 Dr. Hatch left Africa for England, where he 
established a large practice as a consulting mining 
engineer, visiting Siberia and other countries. In 
1909 he undertook on behalf of the Government 
an investigation of the mineral resources of Natal. 
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From 1910 to 1913 Dr. Hatch resided in Cam* 
bridge, where he lectured on economic geology and 
presented to the University a very fine collection 
of specimens of metalliferous ores collected during 
the course of his professional work. In 1914 he 
was president of the Institution of Mining and 
Metallurgy. 

After the outbreak of the War, during which 
he lost his two elder sons, Dr. Hatch was engaged 
in the Ministry of Munitions and played a promi¬ 
nent part in the organisation of home supplies of 
iron ores, a piece of work whioh was of immense 
service in the organisation of victory. After the 
War he reported on the condition of the 
iron and steel works in Lorraine, in the occupied 
areas of Germany, in Belgium and in France, 
land then became director of the Mineral Resources 
Development Branch of the Board of Trade and 
technical adviser to the Mines Department. 

In addition to all this, however, Dr. Hatoh was 
a man of high attainments on the side of pure 
science. He was the author of books on mineralogy, 
petrology, and ore deposits which did much to 
render these subjects intelligible to the average 
student. The number of editions is evidence of 
their success and usefulness. In the last few years 
petrology has become infinitely and perhaps 
unnecessarily complicated, but nevertheless many 
of the existing classifications of rocks bear a strong 
imprint of the common-sense system of the 
editions of Hatch’s “Petrology” of 1907 and later 
years. _ R. H. R. 

Sir Everard im Thtjrn, k.c.m.g., k.b.e. 

The death of Sir Everard Ferdinand im 
Thum, colonial administrator, anthropologist 
and naturalist, at eighty years of age, took 
place on October 8 at his residence, Cookenzie 
House, Prestonpans. The son of John Conrad im 
Thum, merohant-banker, he was educated at 
Marlborough and at Exeter College, Oxford. Before 
going to Oxford he had already in 1869 published 
a book on the birds of Marlborough. In 1877 
he went to British Guiana as ourator of the 
museum. He there took up the scientific study 
of the country and its peoples; being the first to 
asoend Roraima, and publishing a work on the 
botanical results of that expedition. In 1882 he 
was appointed judge in the Pomerun District and 
in 1890 was made Government Agent in the 
North-Western District. He joined the staff of 
the Colonial Office in 1899, having been made 
C.M.G. in 1892, and was made C.B. in 1900. 
He was appointed Colonial Secretary and Lieu¬ 
tenant-Governor of Ceylon in 1901 and Governor 
of Fiji and High Commissioner of the Pacific in 
1904. In the following year he was promoted to 
K.C.M.G. and in 1910 he retired. In 1918 he was 
made a K.B J5. From 1919 until 1921 he was presi¬ 
dent of the Royal Anthropological Institute, and 
on taking up his residence in Scotland shortly 
after he had held that office, he helped to organise 
and became the first local president of the Edin¬ 
burgh branch of the Institute. 
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Sir Everard im Thum was the author of many pological questions relating to the South Seas* 

papers on the history and geography of British In 1925 his services to science were reoognised by 

Guiana, Ceylon and the South Seas. He also hie old college when he was elected an honorary 

wrote a number of books. “A Tramp with Red- fellow. 

Skins” appeared in 1880 and “A Sketch of the - 

Ceylon Pearl Fishery” in 1903, It was, however, 

by his “Among the Indians of Guiana” (1883) We re g rot announce the following deaths : 

that his work was best known throughout his Mr. A. Chaston Chapman, F.R.S., a past 

life. This, especially in view of the date at which president of the Society of Public Analysts, the 

it was written, is an outstanding piece of work, Royal Microscopical Society and the Institute of 

showing a remarkable range in knowledge and Chemistry, on October 17, aged sixty-two 

understanding of the ways of thought of a people years. 

of backward culture—qualities which served im Prof. 0. D. Kellogg, professor of mathematics 
Thuni well as an administrator in the Pacific. at Harvard University, known chiefly for his work 
The book was for long, and still continues in some in the calculus, on August 27, aged fifty-four years, 
degree to be, a standard work of reference for Prof. Edgar James Swift, professor of psychology 
anthropologists in comparative work. His last at- Washington University, St. Louis, who has 
considerable undertaking was the editing, in con- carried out many investigations in appliod 

junction with Mr. L, 0. Wharton, for the Hakluyt psychology, on August 30, aged seventy-two 

Society, of “The Journal of William Lockerby, years. 

Sandalwood Trader in the Fijian Islands, 1808 9”, Mr. Arthur Silva White, formerly secretary of 
published in 1925, to which he contributed an the Royal Scottish Geographical Society and 
introduction and notes embodying a mass of assistant secretary to the British Association in 

valuable information. Sir Everard himself con- 1904-9, author of books on Egypt and Africa, on 

sidered that this book contained his best October 12, aged seventy-three years, 

work. Prof. Max Wolf, professor of astronomy in the 

After his retirement, Sir Everard’s leisure was University of Heidelberg, associate of the Royal 

far from unoccupied, and his advice, assistance Astronomical Society and foreign associate of the 

and knowledge were freely at the disposal of all U.8. National Academy of Sciences, on October 3, 

who were interested in geographical and anthro- aged sixty-nine years. 


News and Views 


A Self-Styled Faculty of Sciences 

Several correspondents have sent us copies of a 
letter and ciroular which they have recently received 
inviting thorn to become fellows of a body having 
the title “The International Faculty of Sciences”, 
with an office at 30 Gordon Square, London, W.C.l. 
The preliminary prospectus, issued more than a year 
ago, did not include the word “International” and 
was the subject of some severe comments in Truth 
of September 10, 1031. The new circular, which 
appears to have been widely distributed, invites 
application to be made for admission ‘"as a Fellow 
of the Faculty of Sciences” and states that “The 
application of every candidate for fellowship must 
be accompanied by a remittance of one guinea.” 
After election, “every Fellow is entitled to use after 
his name the initials ‘F.F.Sc.’ There is, of course, 
no relation whatever between this International 
Faculty of Sciences and the Faculty of Science of 
the University of Londbn, though the similar title 
adopted by the new body must lead to misunder¬ 
standing in the minds of many people. The president 
and vice-presidents of this body are stated upon the 
circular to be as follows ;—“President: Prof. H. W, 
Blood Byan, M.A., D.So., LL.D., Ph.D. Vice- 
Presidents : Prof. Ingo W. D. Haokh ; Prof. R. F. 
Hunter, D.Bc., Ph.D., D.I.C., AJl.C.Sc. j Prof. 
Nicholas Knight, A.M., Ph.D. ; Prof. Cyril Kraus; 
Prof. Marius Rebek, Ph.D,” As the body is “Inter- 
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national” in its title, it is porhaps not surprising that 
only one of these names appears in the “Universities 
Year-Book” which includes members of staffs of all 
the universities of tho British Empire, namely, that 
of Prof, Hunter, who occupies the chair of chemistry 
in the Aligarh Muslim University, Aligarh. The 
president himself does not appear in the “Year- 
Book”, but we believe he has associations with 
Cornell College, which is at Mount Vernon, Iowa, 
affiliated with tho Methodist Episcopal Church, and 
not in any way to be confused with tho great Cornell 
University at Ithaca, New York. 

A “College” in an Office 

In addition to his association with the Inter¬ 
national Faculty of Sciences, H. W. Blood Ryan is 
also honorary director of the College of PestoJogy, 
We referred to that institution so long ago as 
December 12, 1925, when wo pointed out that it is 
a propagandist body and not an educational institu¬ 
tion. The “College” has a registered office at 
52 Bedford Square, London, W.C.l ; but though 
it seems to be concerned mainly with insect pests, 
not a single entomologist of eminence or authority 
is included in the list of political and other public 
people whose names appear upon its publications* 
There is apparently nothing to prevent any indi¬ 
vidual or group adopting the designation University 
ot Faculty or College and inviting persons to join 
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such a self-styled body* We have no observations 
to make upon the objects and activities of the two 
bodies of this type referred to above, but scientific 
workers must themselves decide whether either a 
“Faculty** or “College**, constituted as we have 
stated, merits their support. 


literary world that in 1798 a p&ated edition was 
brought out in England, and On the Continent a 
French edition, “ReoherohesAsiatiques'*, appeared in 
Paris. So early as 1808, a year after the formation 
of the Geological Society of London and only eighteen 
years after Werner had propounded at Freiburg his 


Major E* E. Austen 

Major E. E. Austen retired from the koepership 
of the Department of Entomology in the British 
Museum (Natural History) on October 19, when he 
reached the age limit of sixty-live years. After an 
education at Rugby School and the University of 
Heidelberg, he entered the service of the Trustees of 
the British Museum as second class assistant (now 
termed assistant keeper) in what was then the 
entomological section of the Department of Zoology 
on October 30, 1899, and was placed in charge of the 
Diptera ; to this group of insects ho has devoted his 
scientific life. The entomological section was separ¬ 
ated from the Department of Zoology in 1913 with 
Dr. C. J. Gahan aa the first keeper; on his retirement, 
Major Austen succeeded to the offico on January 21, 
1927. His last official act was to bring out the long 
wanted number on Clothes Moths and House Moths 
in the Natural History Museum economic series. As 
the blood-sucking flies are in the group studied by 
him, he lias been brought closely into contact with 
tropical medicine. He was with the first expedition 
of the Liverpool School of Tropical Medicine to 
Sierra Leone in 1899, and has been a member of the 
oouncil os well os vice-president of the Royal Society 
of Tropical Medicine and Hygiene. Ho has served 
on many committees including those on sleeping 
sickness, tsetse fly, and locust. He is a membor of 
the committee of management of the Imperial 
Institute of Entomology. In early days a volunteer 
and later a territorial, he saw service in the Boer 
War and in the European War ; in the latter he 
was twice mentioned in dispatches and was awarded 
the Distinguished Service Order. Mr. N. D. Riley 
succeeds Major Austen as keeper, and Mr. K. G. 
Blair has been appointed deputy keeper in the 
Department of Entomology of the Museum. 

The Asiatic Society of Bengal 

Although scientific workers in many fields are 
familiar with the publications of the Asiatic Society 
of Bengal, fow, probably, are aware of the mass 


doctrine of “Formations", a special committee was 
formed “to propose such plans and carry on such 
correspondence as might seem best suited to promote 
the Natural History, Philosophy, Medicine, improve* 
ments of the Arts and Sciences and whatever is 
comprehended in the general term Physics’*. 

At first geology and mineralogy received most 
attention, and the names of many distinguished 
workers figure amongst the early contributors— 
Voysey the father of Indian geology, Oldham who 
created the Geological Survey of India, Lambton of 
the Indian Survey, Schwendler one of the chief 
founders of the Calcutta Zoological Gardens, Falconer, 
Cautley, Colvin, Baker, Durand, to mention a few. 
Indeed there are few activities in the scientific life 
of India which have not been linked with the Asiatic 
Society, from the early ethnological survey of Co). 
Dalton, and the grand series of papers on the fossil 
mammalian fauna of the Sub-Himalayas, to the 
foundation of the Indian Museum and its off-shoot 
the Zoologioal Survey. The president added a note 
of warning about the risk of starting new scientific 
periodicals, the competition of whioh might result in 
the double misfortune of loss both to the new and 
the old, and made a plea for consideration of the 
possibility of concentrating upon the oldest journal 
of all, the Journal of the Asiatic Society of Bengal, 
with which, he considers, many of the new journals 
might be amalgamated profitably. 

Ultra-Short Wave Radio Link across Bristol Channel 

One of the results of the study of the mode of 
propagation of ultra-short electric waves has been to 
show that for wave-lengths of from one to about 
nine metres, the effective range is limited to the 
horizon or the optical distance for ordinary vision. 
While this property prevents the application of such 
waves for long distance radio communication, it has 
for some time been recognised that this range of 
wave-lengths would be vory suitable for providing a 
radio link in the ordinary telephone system. This 
application is of particular advantage in spanning 
short stretches of water, such as a channel or river 


influence of this ancient foundation upon Indian 
progress. A glimpse of the long history of the Society 
was given by Dr. Rai Upendra Nath Brahmachari, 
in bis presidential address in 1929, just published in 
tke Journal and Proceedings (N.S., vol. 25, 1932). 
Founded in 1784, as the result of an appeal by Sir 
William Jones for the institution of a society to 
inquire into the history, civil and natural, the 
antiquities, arts, sciences and literature of Asia, and 
numbering amongst its early patrons Warren Hastings 
and Lord Cornwallis, the Asiatio Society set going 
inquiries of a kind which had fallen into abeyance in 
the India of the late eighteenth century. Its “Asiatio 
Researches* 1 created so great an impression in the 


estuary, where the present alternative is a submarine 
cable or a land-line following a circuitous route. 
According to recent reports in the Times and the 
Wireless World , the Post Office Engineering Depart¬ 
ment has been investigating the possibilities of this 
application for some time past, and experiments 
have now successfully terminated in the setting-up 
of a radio link across the Bristol Channel. This link, 
which is twelve miles long, connects up the ordinary 
telephone land-lines at Lavemook, near Cardiff, on 
one side, with those at Hutton, near Weston-super- 
Mare, on the other. The wave-length employed is 
about five metres, and the transmitters and receivers 
are placed in separate huts at each site. The aerial 
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system consists of horizontal dipoles connected to 
the terminal apparatus by special transmission lines, 
and the whole equipment has been designed to work 
unattended, apart from periodic maintenance opera¬ 
tions. 

British Standard Specifications 

The British Standards Institution has for its 
principal object the co-ordination of the efforts of 
producers and users for the improvement, standard¬ 
isation, and simplification of engineering and indus¬ 
trial materials. It specifies standards both of quality 
and of dimensions in order to assist production and 
distribution and to eliminate wasto of time and 
material involved in the unnecessary variation of 
articles made for the same purpose. Thereby it con¬ 
tributes to safety as well as to efficiency in industry, 
as is evidenced by the recent publication of a British 
standard specification for the identification of 
chemical pipe lines. The proposed scheme, which was 
prepared at the joint request the British Chemical 
Manufacturers' Association and the British Chemical 
Plant Manufacturers’ Association, identifies the 
nature of the liquids or gases conveyed by means of 
coloured plates, bearing a distinctive letter or sign, 
which are to be placet! adjacent to the control valve 
and at intervals along the pipe. Thus a workman 
can immediately ascertain whether a certain pipe 
conveys inflammable, explosive, toxic, or corrosive 
material, whether the contents are under pressure, 
or whether the pipe line is safe. The matter might at 
first sight appear to be a trivial one which could be 
left to the common sense of works managers ; in 
practice, however, the proposed universal device will 
help to avoid the possibility of emergencies ending 
in tragedies. 

Research on Coal and Coke 

The third annual report of the Northern Coke 
Research Committee records the many-sided activi¬ 
ties of its staff working in the Armstrong College, 
Newcastle, on problems of the coals and cokes of the 
north of England. Like most organisations, the Com¬ 
mittee now labours under restrictions imposed by the 
financial stringencies of tho times. Apart from 
fundamental long-range investigations, there is an 
immediate need for documented information about 
the characteristics of commercial fuels, which is felt 
by anyone concerned with the rational choice and 
utilisation of available coals. To-day coal is no longer 
the unchallenged king of fuels. The tendency with 
all commodities is to look for products regular in 
supply, of high and uniform quality. In all these 
respects coal has displayed an inferiority against its 
competitors, and it is hard to see how the industry 
can maintain its position against its competitors by 
abandoning or diminishing efforts to inform itself 
about the properties of its wares. Tho Report for 
1930-31 of the Department of Mining and Fuel 
Technology of the University of Sheffield also records 
a wide range of investigations connected with the 
winning and utilisation of coal, many of which have 
already been noticed in our pages. 
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Modem Tendencies in Bird Taxonomy 

The appearance of a fourth edition of the American 
Check List of Birds in 1931 has suggested to Joseph 
Grinnell a comparison between its contents and that 
of previous editions (Auk, Jan. 1932, p. 9). The 
result is a vivid picture of the tendency of modern 
taxonomic studios. The first edition appeared in 1886, 
and subsequent editions in 1895, 1910, and now the 
fourth in 1931. The total number of forms, species, 
and sub-species listed in these editions was 961, 1068, 
1196, and 1420, a very considerable increase in about 
a working life-time. But a further examination shows 
that the increase is not equally distributed : the 
numbers of full species were 768, 799, 802 and 811, a 
remarkable stability of numbers during the period, 
less than one new species a year being described. On 
tho other hand, the number of sub-species has 
mounted very greatly— 183, 269, 394 and 609 —and 
the tendency to multiply sub-species is shown most 
strongly in the last edition. There has been a great 
advance in the identification of fossil species, the 
numbers of which run, 40, 04, 72, and 166, but this 
is a very natural development, for recent years have 
soon intensive fossil collecting in many areas. The 
author’s idea is that the tendency marked in tho new 
edition is bound to grow, that interest in phytogeny 
and species-making are counterparts, and that the 
“specieH factory in nature is tho only resort in final 
analysis for learning tho true nature of the speciation 
process. More and more alert, students in the field of 
systematica will develop a facility and technique of 
discrimination scarcely to be dreamed of now.” On 
the other hand, it is possible that the future will 
bring, rather than a development of description for 
its own sake, an association betwoen specific or sub¬ 
specific forms and their environment so close that 
systematic description apart from reference to pecu¬ 
liarities of life-conditions will be regarded as inade¬ 
quate. 

Progress at Colombo Museum 

The building of a new west wing, a now isolated 
archaeological gallery for stone remains, and a small 
building for tho entomologists' department and 
reserve collections, has provided nearly 13,000 square 
feet of additional space for the public collections of 
the Colombo Museum. The exterior of the west wing 
conforms with the style of the older portion of the 
museum, and the block, whioh, as a photograph 
Bhows, is a very handsome structure, stands out as 
one of the finest buildings in Colombo. It is illustra¬ 
tive of the difficulties of museum lighting that 
although at most seasons the light is too intense for 
specimens and sight-seeing, during cloudy days in the 
monsoon period the lighting in the old building was 
found to be inadequate, and accordingly special pro¬ 
vision has been made for artificial lighting from the 
roof and within the cases (Administration Report of 
the Director of the Colombo Museum for 1931). 
Many additions have been made to the Museum 
collections, but the section which still retains greatest 
hold upon the visitor is the collection of living 
animals, which contains a good selection of mammals 
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and birds, and to which a large new aviary has been 
added. Schools in and about Colombo make increasing 
use of this collection, and 8,127 scholars visited the 
Museum with their teachers during the year. Approxi * 
mfttely 225,000 people entered the Museum in 1031, 
amongst which there were three times as many 
'strangers* as European residents. 

Work of the Meteorological Office 

The Annual Report of the Director of the Meteoro¬ 
logical Oflfico for the year ended March 31, 1932 
(London : H.M. Stationery Office. 1*. net.), deals 
with the seventy-seventh year of the Meteorological 
Office, Although the work has continued on the 
main linos followed in recent years, this year has 
soon the conclusion of a scheme of re-organisation 
Of the arrangements made at the London head¬ 
quarters for the preparation of weather forecasts. 
Under the revised arrangements a single branch 
only is concerned with forecasts, whereas formerly 
forecasts for aviation were done by one branch and 
all other forecasts by another—an awkward arrange¬ 
ment involving a certain amount of duplication, and 
one which is not justified by any essential difference 
between the two typos of forecast. This internal 
re-organisation has had its counterpart in a simpli¬ 
fication of the exchange of weather information by 
wireless telegraphy between different countries. This 
year has also seen the commencement of a scheme 
of co-operation with the Automobile Association in 
the supply of meteorological information, including 
forecasts, to private persons flying their own aero¬ 
planes. The only other work of an exceptional 
character was in connexion with the second Inter¬ 
national Polar Year. A number of countries, includ¬ 
ing Groat Britain, are co-operating in obtaining data 
from high latitudes for the study of meteorology 
and terrestrial magnetism, and are organising 
expedition? for that purpose. The share allotted to 
tho Meteorological Office consists of an expedition 
to Fort Roe, in Canada. 

Warfare on Eddystone Island 

A communication received from Mr. R. A. Lover 
of Tulugi, British Solomons, referring to a Research 
Item in Nature of June 11, p. 872, based on a 
paper by Mr. A. M. Hocart on warfare in Eddystone 
Island of the Solomons (J, Hoy. Anthrop . lnat. y vol. 61, 
pt. 2) points out that the only weapons to be seen 
now among tho islanders are light spears and bows 
and arrows for shooting fish and small birds, while 
head-hunting, murder and adultery, to which Mr. 
Hocart had referred as the causos of strife, have long 
been dealt with under the British protectorate, as 
in all other parts of the globe where wo have any 
share in the government. In fairness to Mr. Hocart, 
it must bo pointed out that the brief paragraph in 
our columns summarises a paper of 24 pages. Refer¬ 
ence to Mr. Hocart’s complete paper will show that 
he was dealing with conditions in the island when 
he visited it in 1908-9, and further, that in describing 
as a whole this aspect of native culture, he covered 
practices which were obsolete, or had fallen into 
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disuse not long before his visit, as well os customs 
which he himself observed or of which he was 
informed. At times, both in his own narrative and 
in that of his informants, he makes use of the historic 
present, but the context makes it clear whether he 
intends a reference to what was then current or to 
what had become obsolete. 

The New York Aquarium 

The most noteworthy event at the Aquarium of 
the Now York Zoological Society, recorded in the 
Director’s Report for 1931, was the establishment and 
opening of a now department for the exhibition of the 
smaller fresh-water tropical fishes. At the opening 
in December, 120 species of diminutivo fresh-water 
fishes from many distant tropical localities were 
shown, and since many of these are suitable for keep¬ 
ing in home aquaria, part of the exhibit was a demon¬ 
stration tank showing a balanced aquarium of mixed 
fishes suitable for such a purpose. The thoroughness 
with which the world is combed for the stocking of 
the tropical fresh-water tanks is well illustrated by a 
map showing collecting grounds in 43 localities, 
ranging from the Americas to Africa, India, Malaya, 
and Australia. Only one European locality, in Spain, 
has contributed to the tropical collection and only one 
to the collection of temperate fishes. An interesting 
activity of tho Aquarium is the distribution from 
the hatchery of quantities of fish eggs and young 
fishes at different stages of development to high 
schools for biological studies. In addition to the 
year’s grant of 70,167 dollars, tho City of New York 
voted 245 dollars towards salaries for temporary 
labour and 1,000 dollars for the hiring of labourers 
for 200 days at 5 dollars a day, thereby helping to 
relieve the condition of unemployment. The Zoo¬ 
logical Society provided from its own funds an 
additional 22,761 dollars. In the course of the year 
the Aquarium was visited by 2,453,806 persons. 

Destruction of Hawks in the United States 

It is remarkable that the many ornithological 
associations in the United States were unable for 
thirteen years to prevent tho State-encouraged 
slaughter of hawks in Maryland. In a short article in 
the Condor (1932, p. 187), Prof. A. Brazier Howell 
gives some indication of what the bounty payment of 
50 cents for each hawk (the law was intended to 
apply to the sharp-shinned and Cooper’s hawks only) 
meant to the hawk population and to tho public 
purse. From a total of 7 individuals killed in 1918, 
the year of tho passing of the anti-hawk legislation, 
the annual slaughter reached 20,08 i in 1023-24, and 
22,283 in 1929-30, when the bounty was repealed. In 
all, during the thirteen years when the bounty was 
in force, 62,543 dollars were paid for 126,086 hawks. 
Unfortunately, the effect spread far beyond the 
bounds for which the Maryland legislators were 
responsible, for the inducement of the bounty led 
individuals to make a profitable business of hawk- 
hunting, particularly during autumn, when thousands 
of migrating hawks remain for short periods on 
passage. In the five years 1928-1930, a well-known 
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resting ground of such migrants furnished 40,003 
hawks, or 55 per cent of the total kill during that 
period, and a single hawk-hunter was rewarded in 
1930 to the tune of 900 dollars. It woe against much 
opposition that Mr. E. La Compte, the State game 
warden, finally succeeded in inducing the legislature 
to withdraw the bounty, 

A Capsid Bug New in Britain 

In the Entomologist's Monthly Magazine, for August 
1932, Mr. W. E. China, of the British Museum 
(Natural History), discusses the occurrence of largo 
numbers of a very small capsid on apple trees in a 
nursery near Cbertsey, Surrey. The species Campylom- 
nui nimlasi Put. and Reut. is an inhabitant of the 
Mediterranean region and its appearance in Surrey 
in large numbers is of special interest, The genus 
Campy lomma contains ton pal tc arc tic species but none 
bos previously been found in Britain. It seems 
unlikely that the species C. mcolast is an indigenous 
insect, since it could scarcely have been overlooked 
hi so well-worked a county as Surrey. Mr. China is of 
opinion that it is more likely to have been introduced 
with some Mediterranean plant, since the eggs of the 
family Capsidee are almost invariably inserted into 
plant tissues. Whether a southern insect of this kind 
will survive the English climate seorm questionable : 
the description and figure given by him will enable it 
to be identified should it be found again in subsequent 
years. 

South London Entomological and Natural History Society 

The Proceedings of the South London Entomological 
and Natural History Society for 1931-32 forms the 
record of its sixteenth year of existence and contains 
several articles of interest to students of insects. 
Mention may bo made of the contribution of Mr. 
A. E. Tonge, dealing with the characters of the eggs 
of British noctuid moths. The eggs of a largo number 
of the species have been examined by him and briefly 
described and a proportion of them figured in four 
excellent photographic plates. Dr. E, A. Cockayne 
describes the larva of liysstroma concinnata , and Mr. 
C. N. Hawkins discusses the pupae in that genus. 
Among other articles, Mrs. K. Grant’s account of 
aquatic Hymenoptora and Mr H. J. Turner’s dis¬ 
cussion on the classification of the British plume 
moths are also noteworthy. The volume is well 
produced and fully indexed, and may be obtained 
at the Society’s rooms in Hibernia Chambers, 
London Bridge, S.E., price 12a. 6 d. 

Congress of Polish Physicists 

The sixth Congress of Polish Physicists was held in 
Warsaw on September 29-October 1, under the presi¬ 
dency of Prof. Lodislas Natanson, professor in the Jagel- 
1 onion University, Cracow. The president, in his 
introductory address, spoke on “James Clerk Maxwell’s 
Childhood and Boyhood”. The principal subjects 
chosen for discussion included ; the fortunes and 
misfortunes of physical theories, the polarisation of 
dielectrics, the physical interpretation of quantum 
mechanics, problems of nuclear physios, the con- 
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nexion of physical science with engineering, general 
relativity, theory of band spectra, teaching of 
physics, etc., the chiof contributors being Profs. 
Rubinowicz, Zakrzowski, Bialobrzeski, Wortenstein, 
Wolfke, Weyssenhoff, PatkowHki, and others. Prof. 
Malarski, of Lwow (Leopnl), dealt with “Maryan 
Smoluchowski’s Life and Work”. Mom than^ 120 
miscellaneous papers were also presented. The 
Congress was decidedly successful, about three 
hundred members taking part in the proceedings. 
The next Congress will be held in Cracow in 1934. 

Engineers’ German Circle 

Thk Engineers’ German Circle (Deutschor Jngen- 
ieurzirkel in London) was formed in 1931, with the 
joint support of the Institution of Mechanical 
Engineers, London, and of the Verein deutscher 
Ingenieure, Berlin, to further the study of technical 
German, to give opportunities of hearing lectures 
in German by eminent German-speaking technical 
men, and to bring together engineers interested in 
Continental technical developments. Meetings are 
held at the Institution of Mechanical Engineers about 
once every four weeks during the sessions, on Mon¬ 
days at 6 pm. Members meet for tea and social 
intercourse from 5.15 p.m. Lectures are, so far os 
possible, illustrated with lantern slides, in order to 
help members to understand better the technical 
terms involved ; and as a rule, they last about forty 
minutes, which allows time for a short discussion 
in German to follow. The lecturers are asked to 
use simple language and to speak slowly for the 
benefit of those not very familiar with German. 
The present session opened on Oct. 10. The sub¬ 
scription to the Circle is 5s. a year, and the Secretary 
is Mr. H. P. Spratt, Science Museum, London, S.W.7, 

Researches in Wood Preservation 

In addition to some useful notes on timber-treating 
plants in the British Isles, and on the preservation of 
timber investigations being carried out at research 
institutes and forest products laboratories, vol, 2 of 
the Journal of the British Wood Preserving Associa¬ 
tion includes some interesting papers read before 
meetings of the Association during the year, accom¬ 
panied by valuable discussions both from the point of 
view of the expert and the practical commercial man. 
Amongst these are “The Structure of Wood”, by 
L. Chalk ; “Recent Developments in Wood Preserva¬ 
tion”, by H. Fergusson ; and a general discussion on 
the fire-proofing of timber. Other interesting material 
was afforded by the papers on “The Preservation of 
Mining Timber on the Witwatersrand”, by H. A. 
Read ; “Experiments on Wood Preservation in the 
Sea”, by J. H. Orton; and “Wood Structure and 
Penetration of Preservatives”, by F. J. Popham. In 
an editorial note it is stated that the steady growth 
of the Association continues. The exhibits at agri¬ 
cultural shows and the lectures given by the Secretary 
to the various clubs and scientific associations in many 
parts of the country bring the merits of scientific wood 
preservation before a large public. Inquiries from 
abroad have increased, particularly from the Colonies, 
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and the Secretary is now in direct touch with a large 
number of timber users and research workers through¬ 
out the world. 

Psychology of Delinquency 

“Studies in the Psychology of Delinquency 1 ', 
by Grace W. Pailthorpe (Medical Research Council, 
Special Report Series. No. 170), represents the result 
of five years work on the psychology of inmates of 
prisons and of preventive and rescue homes. The 
investigation aims at finding out what treatment 
would load to a restoration of these people to the 
ranks of the normal. It is necessary to note that a 
criminal is not necessarily quite different from other 
people; ho has been found out. Dr. Pailthorpe 
gives details of an investigation of 200 subjects, 
100 in prisons and 100 in homes. The subjects 
were tested for intelligence, and classified accordingly, 
as normal, sub normal, and defective. The prison 
group proved to have a higher proportion of normals. 
It is not infrequently asserted that prison people are 
defective in intelligence : some certainly are, but 
some are not. They were also interviewed, and 
classified according to their emotional attitudes. 

. This part of the report is excellent and the detailed 
case histories are very valuable. It seems obvious 
on reading them that our present alternatives in 
dealing with criminals are hopelessly inadequate and 
wasteful of money as well as of the human material. 
A large number show clear signs of montal lack of 
balance, and it should be part of an enlightened 
society's work to try to find out the cause. Hence 
the writer makes a plea for a study of the mentality 
of the criminal as well as of the crimo, and discusses 
various alternative methods of treatment, including 
segregation, permanent supervision, education and 
psychotherapy. Many of the prisoners • are really 
mentally sick, and if there were legal recognition of 
these conditions some murders might be prevented. 
In an appendix there is an account of some prison 
systems abroad. 

Announcements 

Pbof. J. A. Ckowtheb, professor of physics in the 
University of Rending since 1924, has bt^en elected 
honorary secretary of the Institute of Physics, in 
succession to Prof. A. O. Rankine. 

Referring to Prof. P. G. H. Boswell’s letter in 

• Nature of August 13 on the subject of the age of 
the Oldoway skeleton, Dr. L. S. B. Leakey writes to 
say that he is returning to England at the end of 
December, and hopes then to be able to place the 
whole evidence against Prof. Boswell's conclusions 
before scientific investigators. 

The first Hinchley Memorial Lecture of the Insti¬ 
tution of Chemical Engirieers will be delivered at the 
Institution of Civil Engineers, Great George Street, 
Westminster, S.W.l, by Mr. H. T. Tizard, on October 
26, at 5.30 p.M. The subject of Mr. Tizard’s lecture 
will be “Chemical Engineering and the Aircraft 
Industry*’. 
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The Lord President of the Council has appointed 
Prof. A. Fowler and Sir Clement Hindley to {be 
members of the Advisory Council to the Committee 
of the Privy Council for Scientific and Industrial 
Research in succession to Sir Alfred Ewing and Sir 
David Milne-Watson, who have retired on com¬ 
pletion of their terms of office. The Lord President 
of the Council has also appointed Brigadier-General 
Sir Harold Hartley to be chairman of the Fuel 
Research Board, and Dr. N. V. Sidgwick to be 
chairman of the Chemistry Research Board of the 
Department of Scientific and Industrial Research, in 
succession to the late Sir Richard Threlfall. 

The eighth volume (Pt. 2, Science Section) of the 
Allahabad Univ. Studios (1932) contains half a dozen 
papers from the Department of Zoology, five from 
that of Chemistry and one each from the Depart¬ 
ments of Botany and Physics. In the first group it 
is natural that the work of the head of the department 
(Prof. Bhattacharya) should be reflected in the 
investigations of his pupils and two of the papers are 
on the Golgi bodies and other cytoplasmic structures 
in the eggs of Indian snakes and of the crab, Scylla 
serrata. Other papers record the congenital absence 
of limbs in tortoises, the structure of the gonad in a 
hen-feathered cock, and a number of now species of 
trematodes. Of the chemical papers, that on the 
formation of inorganic jellies may be noted. 

Messrs. Nkgretti and Zambra have placed on 
the market a portable sampling hygrometer adapted 
for the measurement of the hygrometrio conditions 
inside bundles of fabric, wool, fibres, etc. The 
instrument is of the hair hygrometer type fitted with 
a tube through which a sample of air is withdrawn 
from the bundle and circulated through the hygro¬ 
meter case, which is completely air-tight except for 
the inlet and outlet air connexions. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A research 
student in the Institute of Pathology and Research 
at St, Mary’s Hospital, Paddington, W.2—The 
Secretary (Oct. 24), An assistant lecturer in mathe¬ 
matics at the Technical College, Cardiff—The 
Director of Education, City Hall, Cardiff (Oct. 29). 
A junior lecturer in the Department of Pathology at 
the University of Liverpool—The Registrar (Oct. 31). 
An assistant lands officer in the Works and Buildings 
Directorate of the Air Ministry—The Secretary (S.2), 
Air Ministry, Adastral House, Kingsway, W.C.2 
(Nov. 1). An assistant lecturer in metallurgy at the 
University of Leeds—The Registrar (Nov. 7). A 
part-time instructor of economics and economic 
history at the Kingston-upon-Thames Technical 
College—The Principal. A teacher of elementary 
science, including biology, and a mistress to teach' 
geography, at the Medway Technical College, Day 
Technical School for Girls, Chatham—The District 
Education Officer, 15, New Road Avenue, Chatham. 
A valve physicist and designer at the Murphy Radio 
Laboratories, Welwyn Garden City, Herts, 


Supplement to NATURE 

No. 3286 OCTOBER 22, 1932 


Rev 

Mary Kingsley 

The Life of Mary Kingsley. By Stephen Gwynn. 
Pp. viii + 272 + 2 plates. (London: Mac¬ 
millan and Co., Ltd., 1932.) 12$. 6d. net. 

I N the last eight years of her too-short life, Mary 
Kingsley crowded many experiences. Until the 
ago of thirty she lived a life of domestic seclusion, 
fifteen years being devoted to the care of an invalid 
mother and a delicate brother, while at the same 
time she assisted her father in the preparation of 
a work, never completed, on native law and 
religion. When in 1892 the death of her father 
and mother within a few weeks of one another left 
her free to follow her own bent, she set out on her 
travels, her choice of West Africa being determined 
largely by a desire to collect first-hand information 
for the continuation of the work upon which she 
had been engaged with her father. It is a testimony 
to the strength of her character, also, perhaps, to 
its peculiar quality, that notwithstanding her 
previous sheltered existence, she could adapt her¬ 
self to West Coast society of the ’nineties—a 
society of traders and ships’ captains which held 
itself aloof from the official element—and was 
proud to be of its fellowship, and could steel 
herself to the dangers of travel in the forest, alone, 
unesoorted and unarmed, with members of cannibal 
tribes for her guides and carriers, among villages 
in which the chances were much less than even 
that she and her party would meet with a friendly 
welcome. 

Mr. Stephen Gwynn’s “Life”, save for a few 
deft touches from personal recollection, leaves the 
sketching of Mary Kingsley’s character in the 
main to herself. By a skilful selection from her 
“Travels”, lectures and letters—many of the letters, 
unfortunately, have vanished—there emerges a 
detailed portrait of a remarkable personality, a 
personality which combined the zest for adventure 
and the spirit of a sixteenth century English 
seaman-explorer with a passion for justice and 
honour in dealings between governors and governed, 
whether the latter were the traders, who, as she 
saw it, were doing a great work for England and, 
given favourable conditions, might do more, or 
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the natives of Britain’s dependencies and pro¬ 
tectorates. But with all her sympathetic under¬ 
standing of those on whose behalf she fought, she 
was no sentimentalist. Both trader and native 
she saw as they were, and without illusion, even 
as, on the other side, she was always ready to 
do justice to the merits of her opponents; and 
next to this passion for justice, in the picture as 
Mr. Gwynn composes it, comes her genius for 
humour, impish and unconventional, with which 
she so often veiled her seriousness of purpose and 
almost missionary zeal. 

When Mary Kingsley left England for South 
Africa, where she died in 1900 while nursing Boer 
prisoners of war, she carried with her a sense of 
defeat. In 1898 her projected third journey to 
West Africa was abandoned, as it proved for ever, 
in order to carry on a campaign on behalf of what 
she held to be the interests of both England and 
West Africa. In this she felt that she had failed, 
oven though she had been consulted privately by 
Mr. Joseph Chamberlain, then in charge of the 
Colonial Office. 

On the publication of her “Travels in West 
Africa” Mary Kingsley had involved herself in 
replies to critics of her views on native customs 
and beliefs, on missionaries and on the supply of 
intoxicating liquor to natives ; but the develop¬ 
ment of international affairs in Africa, in which 
the future of the Niger Company with Sir Charles 
Goldie at its head was implicated, and the serious 
unrest among the natives which arose as a result 
of the imposition of the Sierra Leone hut- 
tax, raised issues which to her were even more 
vital. 

Mr. Gwynn briefly, but adequately, sketches 
the course of relations between England and 
Franoe in West Africa at this time in so far as 
they affected Mary Kingsley’s hopes for British 
expansion and the development of British com¬ 
mercial interests in tropical Africa; but this is 
a matter of history. What is still a vital issue, 
although thanks to Lord Lugard its recognition 
has been Won in West Africa, is the principle upon 
which she took her stand in thp native question, 
tikmely, that native institutions should be 
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recognised in the relations between the adminis¬ 
tration and the native. She pointed out that the 
imposition of the hut-tax was a violation of treaty 
rights because it conflicted with native ideas of 
ownership of property which had not been affected 
by the treaties. On the general question she stated 
her position quite clearly. In her “West African 
Studies” she said (pp. 331-2) :—“I hold that one 
of the most awful crimes one nation can commit 
on another is destroying the image of justice, 
which in an institution is represented more truly 
to the people by whom the institution has been 
developed than in any alien institution of Justice ; 
it is a thing adapted to its environment. This 
form of murder by a nation T see being done in 
the destruction of what is good in the laws and 
institutions of native races,” 

On the other hand, she was equally clear in 
her recognition of the right or duty of the govern¬ 
ing race to suppress, if necessary by force, practices 
which were repugnant to the more advanced con¬ 
ception of civilisation, 

Mary Kingsley had a distrust of theoretical 
anthropologists, just as she had of stay-at-home 
administrators and philanthropists ; but it is 
evident that she appreciated anthropological work 
in the field in its bearing on the problems of 
government as providing a basis of understanding 
of native institutions and of the native attitude 
of mind towards administrative action affecting 
those institutions. It would be a mistake to 
exaggerate the part played by her ; but the 
interval of thirty years which has elapsed since 
her death has given perspective. Her work by 
no means failed so completely in its effect as she 
feared. This she would have recognised had she 
known that within a few years of her death, the 
Government of Southern Nigeria was to appoint 
experimentally a government ethnologist, paving 
the way to the work of such officials as Rattray, 
Talbot, Meek and others in preparation for, or as 
a concomitant of, a system of administration in 
which native institutions and native rulers play 
a reoognisod part. But progress is slow and accept¬ 
ance of the principle is not even yet general. 

What generations of anthropologists have urged 
upon the governments of their day, what individual 
administrators, not only in Mary Kingsley’s time 
but also before, had realised as the result of their 
experience, it has taken the driving force of a 
Lord Lugard in West Africa and a Sir Hubert 
Murray in Papua to bring into actual operation. 
Incredible as it may seem, in some areas it is still 


possible for those responsible for administration— 
and this applies also to mission work—to say in 
all seriousness that their subordinates “have not 
the time” to study and observe the natives in their 
charge. 


The Human Factor in Industry 

Ten Years of Industrial Psychology : an Account 
of the First Decade of the National Institute of 
Industrial Psychology . By Henry J. Welch and 
Charles S. Myers. Pp. ix + 146 4 - 9 plates. 
(London : Sir Isaac Pitman and Sons, Ltd,, 
1932.) 6s, not. 

NE of the difficulties which besets the investi¬ 
gator of the human factor in industry is 
the relative length of time which is frequently 
nocossary before sound deductions can be drawn 
from his experimental investigations and obser¬ 
vations. The application of scientific methods to 
investigation of industrial problems in which the 
human element is a principal factor is a departure 
in Great Britain which is almost if not exclusively 
confined to the post-War decade. In this field the 
formation in 1920 of the National Institute of 
Industrial Psychology is an outstanding feature, 
and this very readable account of its activities 
during its first decade contributed by H. J. Welch, 
chairman and honorary treasurer of the Institute 
and Dr. C. S. Myers, its principal, contains abun¬ 
dant material for justifying the initiation of this 
important experiment. The Institute has already 
become a living and growing organisation rich in 
experience and fruitful in servicos rendered, to 
which we can look with confidence for assistance 
in the solution of many serious problems in our 
industrial and social life. 

The Institute was formed specifically for the 
determination and application of psychological 
and physiological principles and methods in the 
solution of the human problems of industry and 
commerce, and from the outset it was stressed that 
its work should be scientific and not for profit. 
The investigation and improvement of actual 
working conditions and methods in factories, 
offioes, etc. ; the study of personnel organisation, 
including methods of selecting staff, training, 
promotion, incentives, etc.; and the giving of 
vocational guidance based on the physiological 
and psychological study of abilities and of temper¬ 
amental qualities, were methods adopted by the 
Institute from the start, and within its first two 
years all the main lines of its present activities 
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were being actively developed, including its impor¬ 
tant educational work, courses of lectures, etc. 

The survey of ten years’ work as presented in 
the volume under review, affords sufficient material 
for enabling some reasoned judgment to be formed 
of the value of the contribution of soience in this 
field and the developments to be expected. Certain 
aspects of the Institute’s work have indeed earned 
high praise in many quarters but this summary 
of its activities demonstrates very clearly how 
closely many of them are related. Vocational 
guidance and selection are two aspects of one 
problem and in turn are closely related to prob¬ 
lems of industrial safety and efficiency, while the 
wide practice of vocational guidance and selection 
is in turn dependent upon the success of the 
Institute’s educational activities. 

The Institute has already become the acknow¬ 
ledged headquarters of research in vocational 
guidance and selection, and despite the increased 
difficulty of work in this field due to the magnitude 
of the unemployment problem to-day, there is no 
sphere of its work which is of wider importance. 
In the difficulty of finding posts for boys or girls 
leaving school, the importance of finding the right 
post is liable to be overlooked. The experience 
already gained by the Institute has demonstrated 
not only the extent to which misfits are a source 
of inefficiency and accidents in industry but also 
the positive contribution which vocational guidance 
and selection can make from the point of view of 
both employer and employee. On one hand, it 
enables the employer to secure the type of worker 
best fitted for the positions he has to fill. On the 
other hand, it tends to prevent that drifting from 
one unsuitable position to another which has so 
demoralising an influence on the adolescent and 
tends to aggravate that gravest aspect of our 
unemployment problem to-day, the creation of 
unemployables. It is clear that the study of these 
problems in a scientific spirit is of vital importance, 
and if at the present time it is not always possible 
to direct the boy or girl leaving school into the 
ideal occupations for individual talents, the risk 
of a serious and demoralising misfit can be greatly 
minimised. 

The Institute has as yet only been able to touch 
the fringe of this problem. Its results need 
application on a far greater scale and its methods 
and investigations need extending to all parts of 
the country and to all classes of occupations, 
including in these days of eduoational economy, 
the selection for higher education of those best 
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fitted to profit by it. The absence of adequate 
vocational guidance is lamentably plain and the 
contrast between the careers of those entering 
industry unguided and those whose selection of a 
career is based on scientific guidance is so signifi¬ 
cant that, even in these days of stringent eooribmy, 
the nation cannot afford indefinitely to incur this 
unnecessary waste, or to ignore the risk that 
anxiety at the present moment to secure any 
position may result in a succession of demoralising 
misfits and an increase in the unemployables. 

The work of the Institute in this field is typioal 
of the preventive as contrasted with remedial 
methods which characterise the penetration of 
science into any field of human endeavour. This 
aspect, far more than the mere raising of industrial 
efficiency, is the most impressive, and the better 
health, less fatigue and greater capacity of the 
worker to enjoy his leisure hours which have 
resulted from the Institute’s industrial and com¬ 
mercial investigations, should be sufficient answer 
to those who at the present time might have 
objected to the simultaneous raising of the efficiency 
of industrial processes or operations as liable to 
increase unemployment. Investigations on fatigue, 
lighting, ventilation, noise, physiology of work, 
and numerous applications of psychology have 
demonstrated that the elimination of waste of 
effort, and the reduction of needless physical and 
mental strain which scientific thought can thus 
effect, hold benefits even more important to the 
community than are the financial benefits to 
industry. This contribution has hitherto been 
limited largely to the production side of industry. 
Its extension to the distributive side of industry 
and commerce, and indeed to all sides of govern¬ 
ment and municipal life, as well as to the home 
conditions which so largely shape the health and 
happiness of the worker, is urgently required. The 
present volume should assist in rousing the wider 
interest and fuller support required for such 
expansion of the Institute’s invaluable work. 

R.B. 

Exploring New Guinea 
Across New Guinea from the Fly to the Sejrik. By 
Ivan E. Champion, Pp. xix -f 267 I 24 plates. 
(London : Constable and Co. Ltd., 1932.) 
15*. net. 

HIS book is the simple record of a very 
remarkable achievement—the first crossing 
of New Guinea from south to north in its widest 
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part. From the latest maps it was evident that 
the sources of the greatest rivers in that island, 
the Fly and the S&pik, were not far apart, but that 
particular area was unexplored, as are many parts 
of the interior. A certain amount of information 
about the upper waters of the Fly was available, 
thanks to the work of Leo Austen and other 
officers of the Papuan Government, but there was 
a blank space on the map, and as Sir Hubert 
Murray, the Lieutenant-Governor of Papua, says 
in his introduction to Mr. Champion’s work, “The 
crossing must be done some day, and it was 
unthinkable that it should be done by any but 
officers of the Papuan service.” The ordinary 
routine work of that service often necessitates 
difficult and risky journeys into the interior, so 
that many of the officers have performed notable 
explorations which have greatly added to geo¬ 
graphical and ethnographical knowledge, but whose 
exploits are for the most part unknown except 
to those who delve hi to the annual reports. Thus 
it is not surprising that, given the opportunity, 
two thoroughly efficient officers should be found 
to attempt the adventure here narrated with 
slender means and without preliminary publicity. 

The leadership was entrusted to Mr. C. H. 
Karius, and Mr. Ivan F. Champion, who was bom 
in Papua, was appointed his colleague. The 
first expedition started in December 1926 and 
arrived afc its camp, No. 10, 615 miles up the 
Fly on March 31, 1927, having traversed on foot 
nearly a thousand miles. This was where its 
real work was to begin, but the carriers were by 
then thoroughly tired of the trip. They had 
carried 401b. loads, and having carried a load they 
had to go back over the same track more than 
once and get another, with rice as practically their 
sole diet. Before them were ramparts of sharp 
brittle limestone with neither water nor soil, over 
which they painfully attempted to crawl, but they 
were forced to return. Another track over a lime¬ 
stone ridge was more promising, but these and 
other attempts of the two explorers, who tried 
different routes, proved abortive. An alarming 
feature in one district was the crashing down of 
mountain sides. 

At Mount Blucher the party divided. Karius 
went north-east and reached the head of a valley 
that led northwards to the Sfipik, but lack of 
supplies forced him to return and he followed a 
river that turned out to be the Strickland. 
Champion went north-west and traced the Luap 
or Palmer River to its source, and passed down the 


Bol to the village of Bolivip where, though the 
natives had never seen a white man, they were 
royally entertained. He then made a trip to near 
the source of a mysterious river, the Feneng, 
which afterwards proved to be the Fly, and heard 
of another to the north, the Takin, which Cham¬ 
pion conjectured could be no other than the SSpik. 
The carriers were worn out and the food all but 
exhausted so he had to return to Mount Blucher. 
There, at Camp 10, they made rafts by means of 
which they travelled 500 miles down the Fly after 
many exciting adventures. In the estuary of the 
Fly the two parties were reunited on July 12 and 
they reached Port Moresby on July 17. 

On September 17 the explorers left Port Moresby 
for a second attempt, this time taking with them 
32 carriers from the d’Entrecasteaux, sturdy, 
hardy men, accustomed to climbing mountains, 
unlike the former carriers, who came from the 
estuary of the Fly ; there were also 14 armed native 
constables and 26 prisoners. In due course they 
reached Bolivip ; the natives were friendly but 
were greatly depressed because owing to a lean 
season they could not provide their visitors with 
an ample supply of food. After some difficulty, 
they persuaded the chief, Tamsimara, to conduct 
them to the Takin, for the Bolivip people occasion¬ 
ally crossed the divide to join in feasts at Feramin. 
They went up the Amil affluent of the Bol, and 
soon came to limestone walls that were most 
difficult to climb. Everything was saturated with 
moisture and the icy blasts froze the carriers; 
at an altitude of 8900 ft. the rain had diminished 
somewhat but it was still blowing and bitterly 
cold. The limestone country became worse and 
worse, rocks with razor-like edges to clamber over, 
chasms to cross by rotten tree trunks, they 
descended into large pot-holes varying from 50 yd. 
to 100 yd. in diameter and from 30 ft. to 100 ft. 
deep and had to clamber out of them. There was 
no water and no level ground. The highest camp 
was at 8300 ft. 

In due time the expedition reached the divide 
at a height of 9000 ft., when the track began to 
go down, but they were enshrouded in mist and 
rain and no compass bearing could be made. There 
were still dangerous chasms to be crossed, but at 
last they were on a small grass plateau at a height 
of 7000 ft. in bright sunlight with a magnificent 
panorama in front of them. On a projecting rock 
stood Tamsimara calling out “Wok Takin 1“ They 
saw where the Takin started its flow in a narrow 
ravine to the east formed by two spurs of the 
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Victor Emanuel Range. The last days’ march 
had been too much for the carriers, whose spirits 
had dropped to zero, but the leaders and the 
poiioe were jubilant. “Little did they know, as 
we did, that it was but the commencement of our 
trials and tribulations.” Tamsimara, who was 
really a remarkable person, introduced the trav¬ 
ellers to the people of the village of Peramin, 
before he made a dramatic farewell. The Peramin 
received them kindly but had very little food to 
seU. 

The next part of the journey was also difficult 
and owing to an accident Champion had a bad 
knee and had to be carried in a stretcher for 
several days, which greatly impeded their pro¬ 
gress. They had only 11 days reduced rations left 
and were still in the mountains. Karius as usual 
remained undaunted : “he coidd take defeat in 
the matter-of-fact manner with which he met 
success”. They had now arrived at a point where 
it was possible to identify features marked on 
German maps of the Sepik and at times were able 
to obtain sweet potatoes and sugar cane from the 
natives, who were friendly but had to be handled 
with care. 

For eleven days Champion had practically lived 
on the stretcher, and though lame he made up liis 
mind to attempt to walk, and managed to hobble 
along. There was now food only for five days and 
the mouth of the river was 600 miles away. 
Difficult mountain land hod still to be traversed 
and rivers crossed, but on December 23, 1927, they 
looked upon the great inland plain and an hour 
later the mountain journey had ended. In a 
forest glade Karius came suddenly upon a village, 
the men rushed out fully armed with bows and 
arrows and drew up in a line three men deep ; the 
quiet oourage of Karius saved the situation and 
shouts of defiance changed into calls of welcome. 
Here they were able to buy 160 lb, of sago. 

They had to leave the S&pik and travel into the 
hilly hinterland and were now in Netherlands New 
Guinea. They crossed the Hoffnungs River and 
came to another which proved to be the Hollander; 
here they made rafts but these were wrecked and 
lives were nearly lost. The poiioe lost their rifles : 
“It hurt them more than anything could do. They 
accepted hunger, fatigue, and even death as a 
part of their work, but to return to Port Moresby 
without their rifles was too much.” Pood ran out 
and Karius and Champion were down with 
diarrhoea and fever; fortunately they were able 
to uty&ke sago, but & carrier, who had collapsed in 


the swamps, died—the only death on the expe¬ 
dition. Rafts were again made and they soon shot 
into the main river. On January 19,1928,600 miles 
up the S§pik they saw the Elevala, which had 
been sent from Port Moresby to meet them. “The 
silence was broken by the sobs and hysterical 
laughter of the police and carriers who madly 
clutched at one another, and who then, with 
triumphant shouts, reached for the oars.” Thus 
ends the book. 

Mr, Champion has given us a fascinating, though 
restrained, record of a most memorable expedition 
into the unknown. Travelling in the interior of 
New Guinea is exceptionally difficult and danger¬ 
ous; food has to be carried and it must be remem¬ 
bered that “a carrier himself will, in a month, eat 
the load of rice he starts off with”, so sufficient 
stores had to be carried inland to the point from 
which the final dash was to be made. Travelling 
in the limestone mountains was a nightmare; 
besides lack of food and the lurking of diseases 
and accidents, there were unknown natives to 
bo placated. The Papuan service affords good 
training for all these emergencies and its fine 
tradition of dealing with natives enabled the 
explorers to make friends with suspicious savages 
even when their attitude was aggressive. The 
behaviour of the native poiioe was, as usual, 
efficient and cheerful, and the carriers and prisoners, 
almost without exception, worked hard and with 
loyalty. Mr. Karius has well deserved the gold 
medal awarded to him by the Royal Geographical 
Society. A. C. Haddon. 


Dwarf Succulents 

M esembryanthema : Descriptions , with Chapters on 
Cultivation and General Ecology . By Dr. N. E. 
Brown, Dr. A. Tischer and M. C. Karsten. 
Pp. xxvi + 323. (Ashford : L. Reeve and Oo. 
Ltd., 1931.) 36s. net. 

HE group of plants known as mesembryan- 
theraums is almost exclusively of South 
African origin and contains a great diversity of 
growth forms. In the work under notice, attention 
is confined to the ‘dwarf’, ‘stone’ or ‘sphaeroid’ 
types. These are the peculiar forms localised in 
the Karroo and Namaqualand, where the rainfall 
averages 6—10 in. a year. Light intensity and day 
temperatures are high and the conditions generally 
are extremely severe. It is owing to these factors 
that some plants have developed the small suc¬ 
culent habit to such a high degree of efficiency. 
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For nearly two centuries, mesembryanthemums 
have attracted the attention of horticulturists, but 
owing to the specialised conditions required for 
successful growth, their cultivation was somewhat 
restricted until comparatively recently. Latterly, 
however, mesembryanthemums, American cacti 
and other dwarf succulents have been adopted by 
the general pxiblic, particularly on the Continent, 
to decorate window boxes. Miniature gardens in 
bowls and various other designs have also gained 
great popularity. 

While general interest was at its height, Dr. 
N. E. Brown, after many years of intensive study, 
decided that the Linnean genus Mesembryan- 
the.mum should be divided into a number of smaller 
genera, and in 1925 commenced the publication of 
his views. Not long after. Dr. Schwantes, in 
Germany, and Mrs. L. Bolus, in South Africa, 
followed a similar course, and since then many 
articles have been published containing new genera 
and species. It need scarcely be added that much 
of the work of these authors has overlapped and 
considerably more than a hundred new genera 
have been described and the synonymy increased 
unnecessarily. To give examples from the work 
under review : Conophytum pellucidum , Schwani. ; 
syn. : C. elegans , N. E. Br. ; Lithops Marlothu > 
N. E. Br. ; Ophthalmophyllum Marlothii, Schwant.; 
and another, Bijlia cana, N.E. Br.; syn. ; Mesem - 
bryavthemum canum y Haw. ; M. Tugwellue, L. Bol. 
Julladiideria Tugxvellim , Swant.; Hereroa Tug - 
wellur, L, Bol. Bolumrdkemum, Tugwdlioe, Schwant. 

The necessity for such an authoritative publica¬ 
tion on these plants requires no further emphasis, 
and coming as it does at a time of wide public 
interest in its subject, there is no doubt it will 
moet a real demand. In order to make it a work 
of wider reference, the editor, E. J. Labarre, 
decided to have the text printed in English, 
German and Dutch. Dr. Tischer is responsible for 
the opening chapter on cultivation, which is 
followed by a chapter on ecology by Miss Karsten. 
To these two authors fell the task of translating 
the main body of the work by Brown, consisting 
of short descriptions of a large number of species, 
accompanied by excellent illustrations. Brown’s 
care and exceptional knowledge of the group is a 
guarantee of accurate and usoful information. The 
photographs, by various authors, and two coloured 
plates by N. E. Brown are of outstanding merit. 

In the chapter on general ecology, a large 
number of examples of mimicry in plants is given, 
where the plants resemble in colour and shape the 


stones amongst which they grow, and the inference 
is that the plants have directed their evolutionary 
progress ; but the section concludes with the very 
necessary warning that this aspect may not be of 
such importance as hitherto imagined ; and that the 
environment, for example, light, temperature, 
humidity, soil, etc., working as a whole, is the 
directive force, is the generally accepted view of 
modem thought. Prominence is given to the 
ravages of beasts and birds, particularly of 
ostriches, but since the ostrich feather has fallen 
from women’s favour, the menace has largely 
disappeared. On the other hand, the more recent 
popularity of succulents throughout the world has 
resulted in collectors taking even greater toll of 
the wild plants for commercial purposes. This 
brings one to the consideration of propagation and 
regeneration. Dr. Tischer gives a host of valuable 
hints on these points. The reviewer would empha¬ 
sise the success which attends propagation from 
seed and cuttings, and if these means are more 
fully developed, the demand for fresh supplies 
from the native haunts will be lessened, and this 
is greatly to be desired. 

“Mesembryanthema”, although not claiming to 
be an exhaustive treatise on dwarf species, is an 
important work of reference, and every serious 
cultivator of these plants will find it indispensable. 


Animal Picture Books 

(1) Seen by the Camera : Beauty in Animals. Pp. 
xvi + 64 plates. (London : George Routledge 
and Sons, Ltd., n.d.) 2s. 6 d. net. 

(2) Monsters of Primeval Days. With Foreword 
and Descriptive Notes by Dr. W. E. Swinton. 
Pp. 38 4- 24 plates. (London : Figurehead, 
1931.) 2s. net; paper, 1#. net. 

(3) Nature by Night. By Arthur R. Thompson. 
Pp. xiii + 144 + 44 plates. (London : Ivor 
Nicholson and Watson, Ltd., 1931.) 12s. 6d. net. 

(4) The Life Story of Beasts. By Eric Fitch 
Daglish. Pp. x + 223 + 21 plates. (London 
and Toronto : J. M. Dent and Sons, Ltd., 1931.) 
6«. net. 

(5) Fishes . By E. G. Boulenger. Pp. 174 + 8 
plates. (London : Chapman and Hall, Ltd., 
1931.) 7fl.6d.net. 

(1) M T)EAUTY in Animals” is introduced by 
^ Friedrich Schnaok and consists of sixty- 
four photographs, mostly by Hedda Walther. The 
series of pictures of mammals and birds, “is the 
means to assist us to find the way to a higher view, 
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and to sharpen our understanding for it”. Many 
of the pictures are of parts of animals and in most 
of the rest the animal fills up the greater part of 
the picture. We have never found a series of stuffed 
animals to excite the emotions and we are sure 
that these pictures will seldom do so. Why not let 
the publishers try again and show the animals alive 
in characteristic attitudes, or better, in their 
natural environment as Mr. Swinton has done in 
his “Monsters”, mostly giantB of earlier days (2), 
Here there are accurate reproductions of models 
representing the animals in natural motion, set in 
appropriate environments so as to form pictures. 
They look to us like superposed photographs, in 
other words, ancient beasts with modern plants. 
We do not object to this, for the gain is groat, but 
we think a little more attention to composition 
and printing would make many of the pictures less 
confused. The text might be made still more 
popular, and why give specific names to most 
reptiles and to no mammals ? 

(3) “Nature by Night” is in a higher category 
both of art and science, dealing with animals that 
have their maximum activity in the hours of dark¬ 
ness. Tho numorous pictures of living animals are 
beautiful. Those by flashlight have a certain 
absence of colour values, but are peculiarly valuable 
as indicating nocturnal conditions. To the badger 
and the rabbit they must be nearly the same and 
the reader should examine and compare the photo¬ 
graphs of these two at night and in the daytime. 
We ask for pictures of the stoat and weasel. The 
whole is illuminated by an admirable text with 
little introduction of matter not within the author’s 
own knowledge. Every naturalist will find this 
book delightful reading, well worthy of a place in 
his library ; teachers will feel that it greatly helps 
them. Its production is a credit to its publishers 
and its price is moderate. 

(4) To the more sophisticated and modern, which 
few naturalists are, Mr. Daglish’s book should 
appeal for its woodcut illustrations. Those wluch 
close the ohapters are delightful. Of the full page 
illustrations some are anatomical, such as the 
whale and mole, but many suggest a vigorous 
existenoe with the beast using its environment 
intelligently and itself well adapted to it. The 
text is admirable throughout and singularly free 
from technical terms. The arrangement into 
chapters dealing with the food, homes, court¬ 
ship, intelligence and other character* of t>easts is 
good. This is an exoellent little book. 

(5) We wonder whether we shall be criticised 


for classifying “Fishes” as a picture book, but we 
think L. E. Brightwell had great fun in making 
line drawings from fish in the Zoological Society’s 
Aquarium. We like the drawings, for the fish are 
alive, their salient features well shown and unneces¬ 
sary detail omitted. The sawfish is a partial failure, 
and the copies of earlier figures of the young of 
the eel scarcely suggest this little transparent 
person. Tho tiny male of the angler fish, fused as 
a parasite to the body of the female, is of peculiar 
interest. The weaver’s poison spine is an efficient 
defence even against man, for it is as good eating 
as the sole. The text is admirable, but few people 
will recognise the sail-finned and reed fishes as 
Polypterus and Calamoichthys of African fresh- 
waters ; the latter is not even put in the index. 
Otherwise it is a simple account of the very diverse 
forms and habits of fish. We recommend this book 
to all readers and trust that its next edition will 
be published at an even lower price so as to 
command the widest public. 


A Subantarctic Island 

South Georgia, the British Empire's Subantarctic 
Outpost: a Synopsis of the History of the Island . 
By L. Harrison Matthews. Pp. xii + 163 + 26 
plates. (Bristol: John Wright and Sons, Ltd.; 
London : Simpkin Marshall, Ltd., 1931.) 15$. 

net. 

I N view of the importance which South Georgia 
has assumed during the present century as one 
of the centres of the whaling industry, it is strange 
that no book on the island has hitherto been pub¬ 
lished. The account which Mr. Matthews gives is 
thus welcome, the more so since it is based on 
close personal acquaintance with the island and 
its industries. 

The description of the island, with which the 
book opens, contains a good general account of 
the topography and notes on the climate and on 
the flora. The section on the fauna is the longest 
and it is here that the reader gains most from the 
author’s first-hand knowledge. The account of the 
birds, seals and whales is excellently done, and 
even fuller treatment, especially of the courting 
ceremonies of the albatross, might have been given. 
The section on geology is less adequate, and the 
author is apparently unacquainted with Holted&hl’s 
recent work. 

, The book, however, as the sub-title indicates, is 
mainly devoted to the history of the island, and 
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three of its six chapters deal successively with the 
early navigators, the sealers, and nineteenth cen¬ 
tury voyages. Those chapters, which must have 
Involved protracted research, are valuable in 
bringing together information from many widely 
scattered sources, and one feels there is little need 
for the apology that the author offers for the 
numerous quotations. Mr. Matthews has some 
new suggestions to make regarding the courses 
taken by la Rochfe and Guyot, and though the 
sealers who followed in the track of eighteenth 
century exploration were reticent folk, more 
anxious to conceal than to advertise their move¬ 
ments, the collected information presents a good 
picture of their activities and of the ruthless 
methods which resulted in the virtual extermina¬ 
tion of the fur seal. 

The book concludes with an account of present- 
day conditions and some speculations as to 
future prospects. The history of modem antarctic 
whaling is traced from its beginnings in 1904, and 
the methods adopted in whaling and in taking 
elephant seal (South Georgia's only industries) are 
described. Much useful information is conveyed 
in an attractive form ; for it is blended with local 
anecdote, and while making good reading, succeeds 
in giving a vivid impression of life in the island. 
It is unfortunate that the author should quote, 
with evident approval, Gordon Hayes’s criticisms 
of British territorial claims in this sector of the 
antarctic. Those unable to resist the temptation 
to decry the actions of their own government 
should first assure themselves that their facts are 
correct, and the passage quoted from Hayes con¬ 
tains an inexcusable error. 

There are many illustrations, but the omission 
of references to them in the text is inconvenient: 
a bibliography is given and a good index. For a 
comparatively short book the price seems high. 


Photoelectricity 

Photoelectric Phenomena . By Prof. A. LI, Hughes 
and Prof. L. A. DuBridge. (International Series 
in Physics.) Pp. xii -f 531. (New York : 
McGraw-Hill Book Co., Inc.; London : McGraw- 
Hill Publishing Co., Ltd., 1932.) 30s. net. 

ROGRESS in the subject of photoelectricity 
has been so great during the past ten years 
that there was real need for an authoritative 
account of recent investigations. This need has 
now been supplied by the admirable volume by 


Profs. A. L. Hughes and L. A. DuBridge, whose 
book provides a concise yet comprehensive sur¬ 
vey of this interesting field. After a short intro¬ 
duction, four chapters are devoted to the experi¬ 
mental results as to the emission of electrons from 
metal surfaces illuminated by visible or ultra¬ 
violet light. Chap, iii on “The Photoelectric 
Threshold” includes data for the work functions 
of the metals whioh should be of considerable 
use. 

Chap, vi deals with theories of photoelectric 
emission, and though the authors modestly dis¬ 
claim any special qualifications for dealing with 
theoretical problems, they have been very success¬ 
ful in giving an outline of this aspect of the subject. 
“The photoelectric effect, whioh has long been one 
of the cornerstones of the quantum theory of 
radiation, now finds itself closely intertwined with 
recent advances in quantum mechanics and the 
newer electron theory of metals.” !£his chapter 
is divided into two main sections, the first dealing 
with the classical theory and the second with the 
Sommerfeld electron theory which has been 
developed by Fowler and Nordheim, Wentzel, and 
others. The transmission of electrons through 
potential barriers is one of the fundamental con¬ 
cepts of the new theory. 

Two chapters follow, on the volume photoelectric 
effect, including the ionisation of gases and vapours 
by ultra-violet light and also photoconductivity 
in crystals, in partial conductors and in liquids. 
These contain a large amount of information not 
previously available in English. Photovoltaic 
effects and photoelectric effects in liquids and 
insulators are also treated. 

Chaps, xii and xiii may be specially com¬ 
mended and should be studied by experimental 
physicists and by those who are concerned with 
the now numerous applications of photoelectricity. 
The former chapter is concerned with photo¬ 
electric technique and the latter with applications 
to photometry and to the transmission of pictures 
and of sound. One very striking illustration of 
the sensitiveness of the photoeleotrio method is 
afforded by the work of Rajewsky. Using a 
Geiger-Muller tube lined with a metal sensitive to 
the ultra-violet, the emission of single photo¬ 
electrons could be detected. Connecting the tube 
to an amplifier with a loud-speaker at the output 
end, it was possible to 'hear* the emission of each 
electron. The book is written in a very attractive 
style and is well produoed. 

H. 8. Allen. 
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Short Reviews 


Anthropology 

At Home with the Savage . By J. H. Driberg. 
Pp. x+267+ 16 plates. (London: George 
Routledge and Sons, Ltd., 1932,) Is. 6d. net. 

Me. Driberu’s “At Home with the Savage” is a 
remarkable book. It has an attractive title, it is 
popular in aim, and it contains nothing that the 
person of average intelligence should not be able 
to understand. Yet it is a book which has a very 
real significance from the point of view of science. 
Although the author expressly denies it the 
character of a textbook, it does, as a matter of 
fact, restate the subject matter of social anthropo¬ 
logy from the point of view of the group of workers 
who study the activities of man as a member of 
a society in accordance with principles and methods 
which have come to be known as ‘functional' 
anthropology. 

A new orientation is given to the study of the 
.peoples of the simpler cultures in which attention 
is diverted from questions of the origin or form of 
institutions and directed to consideration of how 
they actually work and what is their meaning and 
significance in a given environment. This con¬ 
centration of anthropological studies on function 
was the subject of Prof. Radcliffe Brown’s presi¬ 
dential address to the Anthropological Section of 
the British Association at its meeting last year, 
and has been demonstrated by Prof. Malinowski 
in a number of special studies ; but Mr. Driberg’s 
book is the first systematic statement of it as a 
whole on popular lines. 

Its concrete treatment of the subject by the 
citation of a wealth of instances should convince 
the public for whom it is intended of the practical 
value of anthropological studies in the administra¬ 
tion of the affairs of the native peoples of our 
dependencies. For this is a moral whioh the author 
never fails to point by pushing home the lesson 
of how difficulties may arise in these matters 
through the conflict of ideas as between ruler and 
ruled, and how they have, or might have, been 
avoided by a knowledge of anthropology. 

It would perhaps be out of place in this notice 
to quarrel with Mr. Driberg for dismissing sum¬ 
marily branches of anthropology and methods of 
study other than those of his own school; yet 
perhaps even in support of his own point of view 
there might be something to say on the other side. 

Tribes of the Niger Delta : their Religions and 
Customs. By Dr. P. Amaury Talbot. Pp. xi + 
350 + 40 jdates. (London : The Sheldon Press ; 
New York and Toronto: The Macmillan Co., 
1932.) 18s. 

Is this volume Dr. Talbot describes the peoples of 
the Degama Division of Nigeria, who, broadly, fall 
into two groups—the Ibo people of the north, 
representing the southern-most extension of that 


great race, and the Ijaw, who occupy the swampy 
area intersected by innumerable streams along 
practically the whole coastal fringe, over a range 
of 250 miles. According to tradition, which Dr. 
Talbot apparently sees no reason to set aside, the 
whole of the latter area is sinking. 

Be that as it may, the character of the environ¬ 
ment has impressed itself very strongly on the 
culture of the Ijaw, which in many respects is of a 
markedly primitive character. One branch lives 
entirely by fishing and trading. These are the 
Kalahari, who at one time attained domination 
over the whole area owing to their proximity to 
the European slaver settlements. They now have 
practically a monopoly in the provision of dried 
fish, virtually a necessity in the dietary of the 
tribes. Another direction in which the influence 
of the environment is to be seen in a marked degree 
is the prominence of the water spirits in the 
religion of the Ijaw. The contrast with the culture 
of the Ibo is marked, though it is evident that 
there has been borrowing on the part of the latter. 
In his description of the customs and beliefs of the 
two groups, Dr. Talbot so far as possible has made 
use of evidence given by his native informants in 
practically their own words. Frequently it has 
been derived from his court records. This gives it 
an added value, especially in its revelation of the 
working of the native mind. 

The photographs, as is usual in Dr. Talbot’s 
bookH, are numerous and excellent, the subjects 
being chosen with a wise discrimination. 

Biology 

Handbnch der Pflanzenanalyse. Herausgegeben 
von G. Klein. Band 1 : Allgemeinc Metnoden 
der Pflanzenanalyse. Bearbeitet von R. Briegor, 
F. Feigl, P. Hirsch, E. Keyssnor, G. Klein, 
H. Kleinmann, G. Kogel, H. Lieb, H. Linser, 
J. Matula, L. Miohaelis, C. Weygand. Pp. xii + 
627. (Wien und Berlin : Julius Springer, 
1931.) 69 gold marks. 

The principal distinctive feature of this work is 
its breadth of outlook. While books on biochem¬ 
ical method normally give in detail the methods 
required for the estimation of particular substances 
in a plant tissue, this, while not neglecting such 
details, is principally concerned with the general 
analysis of a plant tissue or a substance, and more 
particularly with the principles governing the 
choice of methods and the principles involved in 
their application. Even a person moderately well 
acquainted with biochemistry will receive some¬ 
thing of a shock on realising from a book of this 
type the extraordinary range of methods now 
available as aids in analysis of one form or another. 
Ultra-filtration and ultra-microscopy may give 
valuable information ; fluorescence and photo¬ 
chemistry are also called upon for assistance and 
there arc useful chapters on micro-methods and 
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histological chemical methods which should appeal 
especially to the general biologist. 

The more familiar methods are treated in up-to- 
date manner and there are interesting chapters on 
extraction and preparation of material for analysis. 
A valuable feature of the book is, however, the 
inspiration which will come from the range of 
methods discussed. 

Regeneration und Trail splanUition. Von Prof. Dr. 
E. Korschelt. Band 2 : Tram plantation unter 
Berucksichtigung der Explantation , Pfianzen- 
pfropfung und Parabiose. Toil 1. Pp. xx + 695. 
(Berlin : Gebriider Borntraeger, 1931.) 63 gold 
marks. 

This is tin; second part of the enlarged edition of 
Prof. Korsehelt's well-known book and deals 
exhaustively with the phenomena accompanying 
transplantation of parts or organs in plants and 
animals. It is an exhaustive survey of the known 
facts and brings together a great wealth of material 
from a widely scattered literature, and therefore 
forms an important source for all specialists. 

Little or no attempt is made to deal with the 
philosophical significance of the experimental facts 
—possibly this is reserved for a later volume—but 
the hook would have been of greater value as a 
textbook had points of theoretical significance 
been stressed at greater length at the expense 
of some of the descriptive data. The text and the 
figures are beautifully clear, and no biological 
library can afford to dispense with such a scholarly 
compilation of important work. 

The phenomena of transplantation and regenera¬ 
tion are clearly of fundamental importance and, 
as in other aspects of experimental biology, new 
facts accumulate rapidly. It is, however, important 
that the literature of science should not become 
burdensome to students or to research workers. 
Whilst one hesitates to criticise the work of a 
distinguished author, at the same time, one camiot 
resist a feeling of regret that the field which Prof. 
Korschelt covers has been expanded so far beyond 
the modest dimensions of the first edition. Is it 
too much to hope that he will give us an abridged 
account of this interesting field—an account which 
will appeal to biologists generally and not primarily 
to specialists ? 

Elements of Water Bacteriology: with Special 
Reference to Sanitary Water Analysis . By Prof. 

, S. C. Prescott and Prof. 0. E. A. Winslow. Fifth 
edition, revised. Pp. ix + 219. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1931.) 12*. fid. net. 

The authors, in this latest edition, give a valuable 
and comprehensive survey of the methods which 
can be used for the bacteriological analysis of 
water, with special reference to American practice. 
Their desire for the unification and simplification 
of these methods is a reasonable one, though the 
difficulty of fixing an arbitrary standard, as they 
themselves point out, is that eaoh sample of water 


must be judged individually upon the correlative 
evidence as well as upon the bacteriological 
findings. The importance they attach to the dis¬ 
tinction between B. aerogenes and B. coli would 
appear to be minimised by this fact, but, where 
the distinction is necessary, some recent work by 
Taylor and Goyle in India seems to show that 
Eijkinan’s method of incubating the primary 
cultures at 46C. provides a sufficiently reliable 
demarcation between the saprophytic and intes¬ 
tinal strains of coliform bacilli without lengthening 
the routine examination. 

The authors consider, justly, that averaging 
results of the bacteriological examination of a 
series of samples taken from the same water supply 
over a long period, is open to criticism, since this 
tends to obscure any temporary, and possibly 
dangerous, pollution of such a supply. 

The book has a useful bibliography, but there 
are some misprints in the bacteriological table on 
p. 59 which might be confusing to the inexperienced 
worker. 

The. Biochemistry of Muscle. By Dr. Dorothy 
Moyle Needham. (Methuen’s Monographs on 
Biological Subjects.) Pp. viii -f 166. (London : 
Methuen and Co., Ltd., 1932.) 5s. net. 

The author of this monograph has clearly been 
handicapped by the extent of the published work 
that she has had to survey. To achieve this 
adequately she has l>een compelled to do nothing 
more than very curtly define the highly specialised 
terminology of the branch of biochemistry dis¬ 
cussed, and this makes the book difficult to read 
for all those not actually engaged in the field. This 
unavoidable defect is, however, far more than 
balanced by the comprehensive nature of the treat¬ 
ment in an astonishingly short space. To have 
reviewed in 140 pages the voluminous researches 
of Hill, Embden, Meyerhof and their colleagues, 
with a bibliography of three hundred references, 
and an index, and to have reviewed it critically and 
comprehensively, is something for which many 
biochemists will be profoundly grateful, and to 
have given them this cause for gratitude at so 
low a price is a credit to the publishers. 

Chemistry 

Recent Advances in Analytical Chemistry . Vol. 2 : 
Inorganic Chemistry. Editor : Dr. C. Ainsworth 
Mitchell. Contributors : Norman Evers, B. S. 
Evans, S. G. Clarke, W. R. Schoeller, A. T. 
Etheridge, Brynmor Jones, A. R. Powell, Janet 
Warden Brown, J. W. Haigh Johnson. Pp. 
xiv -f 452. (London : J. and A, Churchill, 
1931.) 15*. 

In addition to chapters recording recent work on 
the analytical chemistry of the elements, the 
volume includes chapters on the determination 
of hydrogen ion concentration and on potentio- 
metric titrations, on miorochemistry and on water 
and sewage analysis. 
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On the ground of economy of space, working 
details of new methods of analysis of the com¬ 
moner elements are not given ; these chapters 
are written on a plan very similar to that adopted 
in the Chemical Society’s Annual Reports. This 
procedure has a defect: it does not afford the 
reader much guidance for selecting a method best 
adapted to particular circumstances. On the other 
hand, the chapters on the rarer elements, par¬ 
ticularly those on selenium, tellurium and the 
acid earths, give adequate descriptions of the 
newest methods of their separation and determina¬ 
tion. Space has been found for short but useful 
chapters describing the determination of gases in 
steel and the examination of graphites and carbon 
blacks. 

The first chapter in the volume gives a good 
survey of modern methods of the determination 
of hydrogen ion concentration and of potentio- 
metric titrations and includes a description of the 
glass electrode, which has been found to bo so 
useful industrially. Microchemical methods are 
described in some detail with references to the 
use of coloured and impregnated threads and to 
‘spot’ tests. Nephelometry receives hiss space 
than is due to its importance in biochemistry. 
There is a general discussion on the difficulties 
encountered in the problem of the determination 
of pollution in waters, and the shortcomings of 
the existing methods of analysis are indicated. 

The book is well printed and assembled, free 
from errors, and has a good index. It should be 
on the shelves of all chemical libraries. 

Lunge and Keane's Technical Methods of Chemical 

Analysis. Second edition. Edited by Dr. 

Charles A. Keane and Dr. P. C. L, Thome. 

Vol. 3. Pp. xx l 678. (London and Edin¬ 
burgh : Gurney and Jackson, 1931.) 63<s. net. 

This volume is a collection of treatises by well- 
known authors on clays, glass, cement, water, 
sewage and effluents, fertilisers, feeding stuffs, soils 
and air. Since the date of the publication of the 
previous edition (1908), so many improvements 
have been made in technical methods of analysis 
that the subject matter of the earlier volume has 
been much increased and largely rewritten. In 
the present volume the examination of clays is 
divided into two parts, chemical and physical, 
each with a separate author, an arrangement which 
reflects the increasing importance attached to their 
physical characters. 

The methods of analysis described are repre¬ 
sentative of modern analytical procedure and, 
generally, little criticism is necessary. Among the 
methods used for the colorimetric determination 
of iron, no mention is made of the thioglycollie 
acid method, whioh is both delicate and indepen¬ 
dent of the state of oxidation of the iron. But it 
is gratifying to note that the very convenient 
method of titration of iron by means of titanous 
chloride is advocated. 

Included in the section on air are the results of 
recent* research on the gaseous impurities of the 


atmosphere of towns, including carbon monoxide, 
oxides of nitrogen and the acid oxides of sulphur. 
Subsequent work on the Government Laboratory 
method for the determination of the acid oxides of 
sulphur (p. 628) has shown that with a suitable 
indicator the method affords a reliable measure of 
these oxides in the air ; in the absence of fog they 
have been found to be composed almost entirely 
of sulphur dioxide. A. G. F. 

Handbook of Chemical Microscopy. By Prof. E. M. 
Chamot and Prof. C. W. Mason. Vol. 2 : Chem¬ 
ical Methods and Inorganic Qualitative Analysis. 
Pp. ix 4 411. (New York : John Wilev and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1931.) 22a.6rf.net. 

This volume describes the manipulative methods 
of chemical microscopy ; it is a compilation of 
reliable tests for inorganic cations and anions. In 
Chapters i and ii general and special manipulations 
are given in detail and special apparatus is illus¬ 
trated. It may l>e noted that some of the apparatus 
needed for the manipulation of gases and volatile 
liquids shows a general resemblance to that used 
by Faraday in his ‘minute’ chemistry. 

The next nine chapters contain detailed tests for 
the detection of the elements arranged in the groups 
of the periodic table and also for many inorganic 
anions. The reactions are well chosen and in many 
eases have stood the test of time, being those of 
Behrens, to whom the authors acknowledge their 
indebtedness. Many beautiful reproductions of 
photomicrograplls of crystals are given and these 
increase the usefulness of the work ; the authors, 
however, are careful to state that the illustrations 
must not take the place of the direct study of the 
tests. 

Chapter xii describes the use of some special 
reagents and the separation of metals based upon 
their differences of electric potential. A scheme 
for the qualitative analysis of materials of unknown 
composition, including alloys, forms the last 
chapter of the boob, which is completed by the 
addition of an appendix giving details of the 
preparation of the special reagents, and a good 
index. 

Geology 

Germ a n - English Geological Terminology : an Intro¬ 
duction to German and English Terms used in 
Geology , including Mineralogy , Petrology , Mineral 
Deposits , etc. By Dr. Arnold Cissarz and Dr. 
William R. Jones. Pp. xvii 4- 250. (London : 
Thomas Murby and Co. ; Leipzig : Max Weg ; 
New York : D, Van Nostrand Co., 1931.) 12*. 6rf. 
net. 

This work is intended for those who have already 
acquired some knowledge of German (or English), 
but are not familiar with German equivalents of 
the special terms used in the various branches of 
geology. The book is arranged on the lines of an 
elementary textbook and is bilingual. All scientific 
terms are italicised when first used. Equivalent 
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portions of the text are arranged on opposite pages, 
and corresponding paragraphs represent close trans¬ 
lations one of the other. Literary style has been 
subordinated to the necessity for maintaining as 
nearly literal a relationship as possible between 
the English and German texts. Four appendices 
deal with abbreviations U8ed in geological litera¬ 
ture, English and German weights and moasuree, 
the chemical elements, and mineral names. 

As a general criticism it may be suggested that 
the text is somewhat unbalanced with regard to 
the amount of space allotted to each of the several 
branches of geology. Thus, paleontology is repre¬ 
sented solely by a chapter containing formal 
descriptions of the various groups of invertebrate 
fossils, while vertebrate paleontology and paleo¬ 
botany are ignored. The principles of stratigraphy 
are dismissed in a single page. On the other hand, 
petrology, mineralogy, crystallography and allied 
subjects receive detailed treatment. 

Some terms one would expect to have been 
included have been omitted, and a few spelling 
errors were noticed. As a whole the book can be 
recommended for the use of students. A mastery 
of its contents should adequately if not completely 
equip those who wish to read geological literature 
in the original German. V. A. E. 

A Key to Mineral Groups, Species and Varieties. 

By Dr. E. S. Simpson. Pp. viii + 84. (London : 

Chapman and Hall, Ltd., 1932.) 10s. 6d. net. 

It has always seemed a matter for regret that so 
many of the names applied to mineral species, oven 
in recent years, give no indication whatever of the 
chemical composition or physical properties of the 
mineral. Instead of attempting to clarify the 
science by devising a self-explanatory system of 
nomenclature, mineralogists continue to increase 
the tax on their memories by attaching to new 
minerals quite irrational names. This being the 
case, Dr. Simpson justifiably claims that his tables 
may be regarded as a vade mecum to everyone 
interested in minerals. He has listed in alpha¬ 
betical order upwards of 1800 mineral names, 
Opposite each mineral is stated concisely its 
chemical composition, specific gravity, crystal 
system and refractive indices. These data have 
been collected from the latest and most accurate 
sources available. In addition, reference is given 
in every case to a source of detailed information 
regarding each mineral. The latter item is par¬ 
ticularly valuable in the case of the newer mineral 
species, about which data have, until now, re¬ 
mained scattered through many publications. 

The literature of mineralogy is cumbered with 
a great number of useless names. The list is 
selective to the extent that the author has omitted 
names which he regards as obsolescent or which 
stand only for minute differences in unessential 
characteristics. 

The tables represent a careful compilation by 
the author of information gathered from many 
sources over a long period of years. Dr. Simpson is 


to be congratulated on hairing made accessible to 
the public in such concise form the result of his 
labours. 

The Microscopic Characters of Artificial Inorganic 
Solid Substances or Artificial Minerals . By Prof. 
A. N. Winchell. With a Chapter on the Universal 
Stage, by Prof. R. C. Emmons. Second edition. 
Pp. xvii -h 403. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1931.) 3D.net. 

Formerly known as “The Optic and Microscopic 
Characters of Artificial Minerals”, the modification 
in the title of the new edition of this work serves 
to prevent misapprehension as to its scope. This 
is, in fact, much wider than would be the case if it 
dealt only with synthetic minerals , using the latter 
term in its generally accepted sense. The author 
has attempted to include all inorganic substances 
the optical constants of which are known. 

Many changes have been made since the first 
edition appeared (Nature, vol. 122, p. 436, 1928). 
The book is now cloth bound, and has been greatly 
enlarged, chiefly through the introduction of a new 
section on optical principles and the methods of 
study of crystals under the microscope. This, 
Part I of the new edition, consists largely of 
revised selections from the same author’s “Ele¬ 
ments of Optical Mineralogy”, Part I, third edition 
(see Nature, vol. 123, p. 158, 1929), and includes 
a chapter on the universal stage. Numerous 
alterations and additions have been made in the 
descriptive section of the book, and the deter¬ 
minative tables have been re-written and re¬ 
arranged. 

The new section obviates the necessity for 
reference to other textbooks for those not familiar 
with the microscopic study of crystals and renders 
the book to a large extent self-contained. Alto¬ 
gether the new edition is a great improvement on 
the old. 

Mathematical and Physical Science 

Dielectric Constant and Molecular Structure. By 
Prof. C. P. Smyth. (American Chemical 
Society Monograph Series, No. 55.) Pp. 214. 
(New York : The Chemical Catalog Co. Inc., 
1931.) 4 dollars. 

This book effectively completes Debye’s “Polar 
Molecules” and Errera’s “Polarisation Di61ec- 
trique” by a detailed account of the subject in its 
relation to chemical constitution. Electrically 
polar molecules, its principal conoem, have never 
been of so muoh importance in physics as the 
formally similar magnetic dipoles or as non-polar 
molecules, but the advent of thermionic valve 
methods for finding the dielectric constant opened 
up a wide field for their application in chemistry, 
development of which is due in no small degree to 
Prof. Smyth. 

The subject matter falls roughly under three 
heads. The first three chapters are upon the 
elementary theory and the measurement of the 
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dieleotrio constant. The mathematics is pot taken 
very far, but iB adequate for the purpose of the 
monograph, whilst the account of experimental 
methods gains by Prof. Smyth’s personal 
experience. The second and main section is upon 
the effect of structure, and includes chapters on 
the chief types of compounds (principally organic), 
electric moments and theories of valence, electronic 
and atomic polarisation, and molecular association. 
It iB evident that much still remains to be done, 
both in the extension of measurements and in 
their interpretation, but Prof. Smyth has shown 
himself sufficiently master of the subject not to 
minimise difficulties. It would not be surprising 
if a number of these were found to be connected 
with quantum resonance, or were resolved in some 
similar manner in the theory of molecules now 
coming from Hund, Slater and others. The last 
section consists of tables of molecular moments. 

Debye and Errera have left Prof. Smyth with 
the least interesting part of the work ; he is to be 
congratulated on having made it readable as well 
as useful. 

A Textbook of Thermodynamics. By F. E. Hoare. 

Pp, xii+271. (London : Edward Arnold and 

Co., 1931.) 15$. net. 

Mr. Hoakk has been successful in writing a 
treatise on thermodynamics which gives a very 
clear account of the theoretical side of the subject 
and an unusually detailed description of its appli¬ 
cations. The reviewer has had an opportunity of 
testing some parts of the book in a recent course 
on thermodynamics of an introductory character 
and has found the descriptions both accurate 
and lucid. The author, who holds the diploma 
of the Imperial College, has evidently been 
influenced by the teaching of the late Prof. 
Callendar, and excellent use is made of the latter's 
work on the properties of steam. Experimental 
results are frequently quoted, and some numerical 
examples are included in the text. For the benefit 
of the student who finds difficulty in applying 
thermodynamic principles in practical cases, we 
should like to see numerical exercises added in 
a second edition. The work can be recommended 
to students who are taking an honours degree in 
physics. 

We note that Mr. Hoare does not adopt the 
terms 'enthalpy* or 'free energy’. It may be 
suggested that the time has come when some 
decision should be sought by international agree¬ 
ment as to the nomenclature and notation to be 
used in the practical and theoretical aspects of 
the subject of heat. H. S. A. 

The Nature of a Gas . By Prof. Leonard B. Loeb. 

Pp. x + 153. (New York: John Wiley and 

Sons, Inc. ; London : Chapman and Hall, Ltd., 
1931.) 12s. 8d. net. 

This monograph is published under the auspices 
of the National Besearoh Council of America and 
is the first of a series related to electrical insulation. 


Oases are utilised as insulators and also occur in 
insulating materials, and knowledge of their pro¬ 
perties is of importance to those responsible for 
the design and construction of electrical apparatus 
of all descriptions. The book contains three 
chapters, the first an introduction describing 
modem theories of the electrical constitution 
of atoms and molecules, the socond giving 
an account of the kinetic picture of a gas, 
and the third dealing with ionisation phe¬ 
nomena. 

The first two chapters are concerned mainly 
with researches already familiar to the physicist, 
and many readers will turn with special interest 
to the third chapter in which Prof. Loeb’s own 
work rightly finds a place. Much useful informa¬ 
tion is here incorporated, but we must confess to 
some measure of disappointment with the result. 
This is due in a large measure to the many problems 
still unsolved in this branch of physics, but in 
part to the use of terms, such as ‘elastic’ and 
‘inelastic’ collisions, which are not adequately 
defined. As the author points out, too much of 
the ‘how’ of the processes described can scarcely 
be looked for, and we must content ourselves at 
present with the bare facts. 

Vector Analysis : with Applications to Physics . 

By Prof. Richard Gans. Authorised translation 

from the sixth German edition by Winifred M. 

Deans. Pp. ix + 163. (London, Glasgow and 

Bombay: Blackie and Son, Ltd., 1932.) 

12*. fid. net. 

The special features of this book are the emphasis 
laid upon the applications of the subject and the 
forty-four examples with their full solutions 
(occupying fourteen pages) in an appendix. The 
first chapter deals with scalar and vector products 
and their applications, chiefly to electric circuits. 
The second introduces differential operations; 
after defining gradient, divergence and curl we are 
given many applications to mechanics and physios. 
An interesting historical note points out that the 
symbol like an inverted delta was first introduced 
by Hamilton, who called it “nabla”, after a 
Hebrew stringed instrument. The third chapter 
deals with orthogonal curvilinear co-ordinates, 
with applications to Laplace’s equation, wave 
motion, and rigid dynamics. The fourth chapter, 
headed “Tensors”, is disappointing. It opens 
well by following the historical development of 
the subject, which is connected with elasticity, 
but it is misleading to state that “A tensor is 
determined by six numbers”, and the whole of 
the chapter seems spoilt by the implicit assump¬ 
tion that all tensors are necessarily of the second 
order and in three dimensions. The fifth and 
last chapter deals with applications to hydro¬ 
dynamics and electrodynamics. Except for the 
tensor chapter, the book appears likely to be 
useful to students of applied mathematics and 
physios. 
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Lefons sur la gdom&rie projective comphxe. Par 
Prof. E. Cartan. D’Aprfcs des notes recueillies 
et r6dig6es par F. Marty. (Cahiers scientifiquea, 
Fascicule 10.) Pp. vii4-325. (Paris : Gauthier- 
Vi liars et Cie, 1931.) 80 francs. 

Imaginary elements in geometry were for a long 
time considered solely as an auxiliary to the study 
of real points. Projective complex geometry, 
considered as an independent branch of mathe¬ 
matics, owes its origin to von Staudt (1858) who 
introduced the notion of a chain, and it was 
greatly developed by duel (1885) and Segre (1889). 
The latter showed the importance of antiprojective 
transformations, anti‘involutions and antipolarities. 
Prof. Cartan treats complex projective geometry 
from a higher point of view, linking it with non- 
Euclidean geometry of t hree dimensions, following 
the example of Poincare, who linked real pro¬ 
jective geometry with non-Euelidoan geometry 
of the plane. 

The first part of the book is restricted to the 
projective geometry of the complex line and its 
relations with the geometry of Lobatchewsky. 
The second part deals with the complex projective 
geometry of three dimensions. The last chapter 
treats of the harmonic polynomials of complex 
projective space and their applications to the 
representation of this space, or rather of Hcrmitian 
elliptic space, by real algebraic varieties without 
singularities contained in a Euclidean space of a 
suitable number of dimensions. The writing is 
(dear and attractive, and the book is a useful 
exposition of one of the less-known branches of 
geometry. H. T. H. P. 

Miscellany 

This World First. ByJ. H. Curie. Pp. v H 212. i 
(London : Methuen and Co. Ltd., 1932.) (\s. net. 

Mn. Curlk is like the road-mender who, when 
accused of pessimism, said “I ain’t no pessimist ; 

I thinks badly o’ most things and most people— 
that’s all.” Mr. Curie declares himself to be no 
pessimist ; but he sees the world as a series of 
problems or riddles. Thus : Nature, on one hand 
a thing of beauty and perfection, on the other is 
“a spectacle of overwhelming cruelty and horror”, 
which makes “the idea of a Living, Personal God” 
behind it “a nightmare” and unthinkable ; 
Christianity is dying after nearly two thousand 
years ; Western civilisation is nearly at an end ; 
and science “deeply enheartening when we think 
of genetics, psychology, bio-chemistry, and medi¬ 
cine ; deeply disconcerting when we think of 
aspects of relativity, of physics, of bacteriology, of 
poison gas, of weapons of war”. We need pursue 
the list no further. The problems are such as 
present themselves to all who are not content with 
a blind acceptance of things as they are, and a 
familiar symptom of the questioning spirit, which 
for our good, if not for our comfort, has been all 
pervasive since the War. 

Mr, Curie has travelled widely and pondered his 
many and varied experiences. As the result he 


sees a way of escape from pessimism on the line he 
has suggested in the title of his book; “This World 
First”. If we may no longer look for the interven¬ 
tion of a personal God in the arena of the struggle 
between good and evil, which we call the world, 
man must take up the cudgels on his own behalf. 
Holding fast to the beauty of the world, he must 
co-operate with law and order in Nature against 
cruelty and oppression ; he must fight on the side 
of science for the betterment of mankind in the 
war against degeneracy and disease. Mr. Curie 
thus sees the solution of his problems in the form 
of a duty of us all to make secure and hold the 
good against the encroachment of evil. If this does 
not help us “to grasp the sorry scheme of things 
entire”, it is at least a sound enough practical 
philosophy for a work-a-day world which is confcont 
to leave the riddle of the universe to solve itself 
while it “gets on with the job”. 

Astronomische Par adorn . Von Dr. Georg Alter. 

Pp. 72. (Prag : J. G. Calvo’schen Universitats- 

Buchhandlung, 1932.) 25 Kc. 

Tins work is a series of short essays explaining a 
number of points that often cause perplexity to 
students of astronomy. The earlier ones are 
elementary ; why the sun is not on the meridian 
at 12 o’clock ; why the moon’s orbit is concave to 
the sun, though it revolves round the earth ; why 
it is winter when the earth is nearest to the sun. 
The following ones are more difficult; why the 
crest of the tidal wave lags behind the moon ; the 
effect of the earth’s rotation on the motion of 
projectiles, etc. 

Chap, viii explains why the effect of a resisting 
medium is to shorten the time of revolution, 
although it reduces the initial speed of the body. 
Chap, ix deals with the Einstein bending of light 
by the sun, and explains why the star’s image is 
pushed outwards though the light rays ore bent 
inwards. The final chapter explains why the 
variation oval of the moon is pushed inwards at 
full and new moon, though those are the points 
where the outward perturbing forces are strongest; 
this is a cause of perplexity to many. The author’s 
explanation would not be clear to the ‘man in the 
street’, as it needs a considerable knowledge of 
dynamics. 

Some of the problems dealt with are explained 
in nearly all astronomical primers; but the 
explanations in this book are fuller and more 
rigorous than those often given. The mere fact of 
a result seeming bizarre and unexpected often 
attracts the attention of earnest students. 

A. C. D. C. 

Fractures . By Meurioe Sinclair. (Modem Surgical 

Monographs.) Pp. xxxiv + 550. (London : 

Constable and Co. Ltd,, 1931.) 24s. net. 

Thb exceptionally vast and various experience 
of the treatment of fractured bones provided by 
the War was responsible for bringing this, like 
many other departments of applied science, to a 
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high pitch of efficiency. The author of the treatise 
under notice, who gives a comprehensive and lucid 
account of what was learned during those years of 
strict discipline, complains that in spite of the 
ever-increasing incidence of traffic and road 
accidents, there is a widespread tendency to relax 
the thoroughness of remedial measures, which the 
War taught surgeons to regard as vital and essen¬ 
tial in this department of treatment, so vastly 
important not only from an {esthetic point of view 


but also even more so for its economic and utili¬ 
tarian bearings. 

Hence Mr. Sinclair has written this excellent 
book as an appeal for increased efficiency and care 
in treating fractures and as a guides for surgeons to 
the methods that are essential for attaining the 
best results in practice. It is illustrated with r 337 
X-ray photographs and diagrams and should 
become the means of instructing every medical 
student how to deal with fractured bones. 


Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 

Cambridge University Press.— Physiology of Farm 
Animals, F. H. A. Marshall and E. T. Hainan. J . and 
A. Churchill*— Reeont Advances in Agricultural Plant 
Breeding, Dr. H. Hunter and Dr. H. M. Leake, Macmillan 
and Co. f Ltd. Tropical Soils, Dr. P. Va^elar, translated 
by Dr. H. Greene. Oxford University Press. —The 
Chatham House Study Group Report on the International 
Agricultural Situation. 

Anthropology and Archaeology 

Cambridge University Press.— The Andaman Islanders : 
a Study in Social Anthropology, A. R. Brown. Macmillan 
and Co.* Ltd. —On Ancient Central-Asian Tracks, Sir Aurel 
Stein. Methuen and Co., Ltd. —Studios in Sociology, 
Prof. Morris Ginsberg ; The County Archaeologies : York¬ 
shire, F. and H. W. Elgoe ; Greek Coins : a History of 
Metallio Currency and Coinage down to the Fall of the 
Hellenistic Kingdoms, Charles Soltman. Oxford Univer¬ 
sity Press. —Caravan Cities, M. Rostovtzeff; Myth and 
Ritual; Essays on the Myth and Ritual of the Hebrews 
in Relation to the Culture Pattern of the Ancient East, 
edited by S. H. Hooke ; The Caste System of Northern 
India, with Special Reference to the United Provinces 
of Agra and Oudh, E. A. H. Blunt; Reservation Indians, 
Margaret Mead ; Mediterranean Studies, George Hempl; 
The Sealond of Ancient Arabia, R. P. Dougherty ; The 
Eskimos : a Study of Adaptation to Environment and 
the Folk-ways of tho Eskimos, E. M. Weyer. Kegan Paul 
and Co., Ltd. —Nomads of the European Steppe, (5. F. 
Hudson. <?. Rontledge and. Sons, Ltd, —The Pagan Tribes 
of the Nilotic Sudan, Prof. C. G. Selignmn and B. Z. 
Seligman. 

Biology 

George Allen and Unwin , Ltd. —Experimental Bacteri- 
ology, W. Kolle and H. Hetsch. Cambri*lge University 
Press. —Monograph and loonograph of Native British 
Orchidace®, Col. M. J, Godfery. Cltatto and, Windus. — 
Water Lilies and Water Plants, Alexander Nikiitschek. 
Gurney and Jackson. —A History of the Birds of 
Suffolk, Claud B. Tioehurst. George G. Harrap and 
Co., Ltd. —Life in tho Plant World, Dr. F. H. Shoo- 
smith. Hutchinson and Co., Ltd. —Snakes, F. W. Fitz- 
simons. Macmillan and Co., Ltd. —Causality : a Law of 
Nature or a Maxim of the Naturalist, Dr. L. Silberetein ; 
Text-Book of Paleontology, Prof. K. A. von Zittel, trans¬ 
lated by Dr. C. R. Eastman, vol. 2, Pisces, Amphibia, Rep- 
tilia, Aves, second edition, revised by Sir Arthur Smith 
Woodward. Methuen and Co., Ltd.— Sex Determination, 
Prof. F. A. E. Crew. John Murray. —Plant and Animal 
Ecology, J. W. Stork and Prof. L. P. W. Renouf. Oxford 
University Press, —Flora of Palestine and Syria, 2 vols., 
G. E. Part. Kegan Paul and Co., Ltd. —Fishes ; their 
Journeys and Migration, Prof. Louis Roule. University 
Tutorial Press, Ltd. —Dissection of the Rabbit, Dr. R. H. 
Whitehouse. 

. Chemistry 

Z>. Appleton and Co. —A Short Course in Qualitative 
Analysis, F. E. Brown. Ernest Benn, Ltd. —Cellulose 


Acetate, A. G. Lipscomb ; Tho Chemistry of Drugs, new 
edition, Norman Evers. Cambridge University Press. 
—Chemistry for Schools, H. A. Wooton and C. W. R. 
Hooker. Chapman and Hall, Ltd .—Methods of Cellulose 
Chemistry, Dr. Charles Dorito. J. and A . Churchill - 
Tho Examination of Waters and Water Supplies, fourth 
edition, Dr. Beale and Dr. Suckling. C. Griffin and Co., 
Ltd. - Physical Chemistry, 2 vols., Dr. J. Newton Friend, 
Gurney and Jackson.— Organic Chemistry for Medical 
Students, Prof. George Barger. W. Heinemann, Lid.— 
Organic Chemistry, Dr. Sherwood Taylor. Oxford 
University Press. —On the Mechanism of Oxidation, 
Heinrich Wieland. 

Engineering 

Ernest Benn, Ltd. Elements of Engineering Acoustics, 
Dr. L. E. C. Hughes. Chapman and Hall, /^^.-Short- 
Wave Wireless Comnununication, A. W. Ladner and 

G. R. Stoner ; Reinforced Concrete Bridge Design, C. S. 
Chettoo and Hoddon C. Adams ; Competitive Design of 
Steel Structures, Peter Russell and Geo. Dowell ; Street 
Traffic Flow, Henry Watson. Constable and Co., Ltd .— 
Railway Signal Engineering (Mechanical), third edition, 
revised by J. H. Fraser. C. Griffin and Co., Ltd.—Aero 
Engines, J. I). Frier; Practical Concrete, J, Singleton- 
Groon. Oxford University Press. —Principles of Electro- 
Magnetism, E. B. Moullin ; Electrical Machine Design, 

H. E. Catton ; The Early Years of Modem Civil Engineer¬ 
ing, R. 8. Kirby and P. G. Lawson. Sir Isaac Pitman 
and Sons, Ltd. —Industrial Electrical Motor Control Gear, 
W. Norbum ; Modern Electric Clocks, Stuart F. Philpott; 
Radio Receiver Seivieo and Maintenance, E. J. G. 
Lewis ; Photoelectric Cell Applications, R. C. Walker 
and T. M. C. Lance; Electrical Contracting, H. R. 
Taunton ; A First Year Engineering Drawing, A. C. 
Parkinson. 

Geography and Travel 

Thornton Butterworth , Ltd .—Tho Conquest of the 
South Polo ; Antarctic Exploration, 1900-1031, J. 
Gordon Hayes, with an Introduction by Dr. H. R. Mill, 
Cambridge University Press .—Tho Exploration of 
Western America, E. W. Gilbert; Cambridge School 
Geographies, Book 7 : The British Isles, E. D. Laborde. 
Hodder and Stoughton, Ltd, —A Political Geography of tho 
British Empire, Prof. C. B. Fawcett ; The Columbus 
Regional Geographies, Book 4 : The World of To-day, 
Leonard Brooks and Robert Finch ; Senior Practical 
Geography, E. J. Orford ; Junior Practical Geography : 
Pupils 1 Book, Teachers' Book, E. J. Orford. Sir Isaac 
Pitman and Sons, Ltd. —Home and Overseas Geographies, 
C. J. Bool. Williams and Norgate, Ltd. —Norway in 
Arcticum ; from Spitzbergen to Greenland, Baron Lage 
von Stool -Holstein. 


Geology, Mineralogy and Mining 

Methuen and Co., Ltd. —Metamorphism, A. Harker. 
Oxford University Press .—The Jurassic Period in Great 
Britain, W. J. Arkel1. 
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Mathematical and Physical Sciences 

George Alien and Unwin , Ltd .—Atom and Cosmos : 
the World of Modern Physios, Hans Roiohenbaoh. B. 

Appleton and Co. —Experimental Optics, A. Frederick 
<MUnB. Q. Bell and Sons, Ltd. —Faraday’s Diary, 7 vols., 
to be published on behalf of the Managers of the Royal 
Institution ; X-RayB and Crystal Structure, 3 vols., 
Sir William Bragg and Prof. W. L. Bragg ; The Universe 
of Lightsir William Bragg. Blackie and Son, Ltd. —The 
fltnc fc jrs PhyBica, vol. 6 ; Modem Physics, Prof. H. A, 
WjKn, with an appendix on Recent Developments in 
Wave Mechanics. Cambridge University Press, —Elemen¬ 
tary Co-ordinate Geometry : a Book for Beginners, A, S. 
Ramsey ; Commission Internationale de 1' Eclairage, 
8me Session, Cambridge, 1631 ; Elementary Calculus : a 
Book for Beginners, A, 8, Ramsey ; Transactions of the 
International Astronomical Union, vol. 4, edited by Prof. 

F. J. M. Stratton ; Distribution of Prime Numbers, A. E. 
Ingham ; Planetary Theory, E. W. Brown and C. A. 
Snook. J. and A. Churchill. —Catalysis, Dr. E. B. 
Maxted. Hodder and Stoughton , Ltd, —The “Century” 
Slim Books, books 1-5, Alfred Wisdom. Macmillan and 
Co. f Ltd. —Introduction to Theoretical Physics, vol. 4 ; 
Mechanics of Deformable Bodies, vol. 5 : General Mechan¬ 
ics, Prof. Max Planck, translated by Prof. Henry L. Brose. 
Methuen and Co., Ltd. —Tables of Physical Constants, 
Dr. W. H. J. Childs ; Surface Tension, Dr. Allan Ferguson ; 
The Dimensions of Physical Quantities : with Applications, 
Prof. Alfred W, Pgrter ; Modem Dynamics by the Methods 
of Willard Gibbs, E. A. Guggenheim. Oxford University 
Press. —Wavo Mechanics: the Elementary Theory, 
J. Frenkel; Electricity, J. G. Pilley ; Experiments with 
Electrical Instruments, W. Somerville Vernon. Sir 
Isaac Pitman and Sons , Ltd. —Statistics in Theory and 
Practice, L. R. Connor; Arithmetic for Civil Servioe 
Students : an Intermediate Course, T. H. Teare and 
F. W. Teare ; Wonders of the Sky, H. E. Taylor. 
University Tutorial Press , Ltd. —Matriculation Electricity 
and Magnetism, R. W. Hutchinson ; Algebra for Schools, 
Hedley Abson, 


Medical Science 

J. and A. Churchill. —Principles of Pharmacy, H. B. 
Mackie; Principles and Practice of Pharmacy, R. R, 
Bennett and T, T. Cooking ; The Biochemistry of Medi¬ 
cine, Prof. A. T. Cameron and Prof. C. R. Gilmour; 
Medicine : Essentials for Practitioners and Students, Dr. 

G. E. Beaumont. W. Hcffer and Sons , Ltd. —Fundamentals 
of Biochemistry in Relation to Human Physiology, T. R. 
Parsons ; Practical Physiological Chemistry, S. W. Cole ; 
Fifty Years of the Society of Public Analysts, 1874-1925, 
Dr. Bernard Dyor and Dr. C. Ainsworth Mitchell. U. K . 
Lewis and CoLtd. - The Principles and Practice of 
Otology, F. W. Watkyn-Thomas and A. Lowndes Yates ; 
Nervous Disorder in Infancy and Childhood, Neill Hob- 
house ; A Short Practice of Surgery, vol. 2, Hamilton 
Bailey and R. J. McNeill Love. 


Metallurgy 

Chapman and Hall , Ltd. —Practical Microscopical 
Metallography, Dr. Richard Honry Greaves and Harold 
Wrighton. Sir Isaac Pitman anti Sons , Ltd .—Aluminium 
and its Alloys, Dr. N, F. Budgen; Definitions and 
Formulae for Students; Metallurgy, E. R. Taylor; Metallo¬ 
graphy of Iron and Steel, C. Hubert Plant . 


Meteorology and Geophysics 

Methuen and Co., Ltd .—Atmospheric Electricity, 
B, F. J. Schonland. 

Miscellany 

George Allen and Unwin , Ltd. —International Institute 
of Intellectual Co-operation Publications: University 
Exchanges in Europe, The International Co-ordination of 
Libraries, Handbook of Institutions for the Scientific 
Study of International Relations, International Code of 
Abbreviations for Titles of Periodicals, etc.; Where is 
Science Going ? Prof. Max Planck; Science and the 
Changing World, Mrs. Vyvyan Adams; A Manual of 
Practical Cataloguing and Indexing, J. Henry Quinn and 
H. W. Acomb. Q. Bell and Sons , Ltd .—Great Mon of 
Science : a History of Scientific Investigation in 
Biography, Philip Leonard. Chatto and Windus .—The 
Limitations of Science, J. W. N. Sullivan ; The Inequality 
of Man, and other Essays, J. B. S. Haldane. George G. 
Harrap and Co., Ltd. —The Book of Natural Wonders, 
Ellison Hawks. Hodder and Stoughton, Ltd.~ Man's Adap¬ 
tation of Nature, Dr. P. W. Bryan ; Everyday Science, 

H. E. Bean ; The Great Age of Disoovery, Prof. A. P. New¬ 
ton. Macmillan and Co., Ltd .—‘Biographical Fragments, 
Sir Arthur Schuster. Williams and Norgate, Ltd .—The 
Faiths and Heresies of a Poet and Scientist, Ronald 
Campbell Mac fie. 

Philosophy and Psychology 

George Allen and Unwin, Ltd. —The Child Mind, a Psycho- 
Analytical Study, Charles Baudoin ; The Interpretation 
of Dreams, Prof. Sigmund Freud. V. Appleton and Co. — 
Ability in 8ocial and Racial Classes, Dr. Roland Clark 
Davis. Cambridge University Press. —Remembering i an 
Experimental and Social Study, F. C. Bartlett. Hodder and 
Stoughton, Ltd. —Group Test for Colour Blindness, Dr. Mary 
Collins and Prof. James Drevor ; Research in Education : 
on Introduction, Dr. Robert R. Rusk. Macmillan and 
Co., Ltd. —The Psychology of Power, J. Arthur Hadfield. 
Methuen and Co., Ltd .—The Psychology of Study, C. A. 
Mace ; Intelligence and Intelligence Tests, A. R. Knight; 
The Energies of Men : Fundamentals of Dynamic Psy¬ 
chology, Prof. William McDougolL. Oliver and Boyd, Ltd .— 
Maternal Behaviour in the Rat, B. P. Wiesner and N. M. 
Sheard. Oxford University Press. —The Psychological 
Register, vol. 3, edited by Carl Murchison. Kegan Paul 
and Co., Ltd. —Modem Man in Search of a Soul, C. G. Jung ; 
The Dynamics of Education, Hilda Taba ; The Nature of 
Learning in Relation to the Living System, Prof. George 
Humphrey. University Tutorial Press, Ltd. —How to 
Teach, Benjamin Dumville. 

Technology 

Ernest Bonn, Ltd. —Timber Technicalities, Edwin 
Haynes, new edition, revised by Thomas J. Stobart; A 
Handbook of Coking Practice, edited by Dr. Wilhelm Gluud, 
part 1, Dr. G. Schneider and Dr. H. Winter; part 2, Dr, 
G. Schneider, Dr. W. Gluud, Dr. Klempt and Dr. Schttn- 
felder ; Gas Calorimetry, Maj. Claud G. Hyde and F. E. 
Mills ; The Chemistry and Physios of Clays and other 
Ceramic Materials, A, B. Searle. Thornton Butter worth. 
Ltd. —Wireless, Dr. W. H. Eccles. Chapman and Hall, 
Ltd .—Principles of Fruit Preservation, T. N. Morris. 
Oxford University Press. —Housecraft Science, A. L. and 
E. Stenhouse ; Animal Industry in the Empire, A. N. 
Duckhsm, Kegan Paul and Co., Ltd. —Textile Electri¬ 
fication ; a Treatise on the Application of Electricity in 
Textile Works, Dr. Wilhelm Stiel. 
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Letters to the Editor 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents* Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

An Egyptian Axe Head of Great Antiquity 

In Nature of April 18, 1931, I described the 
investigation of an Egyptian axe head of' date 
1800 B,o., supplied to mo by Mr. Guy Brunton, 
and showed how it was.possible to reproduce it by 
the ordinary laboratory methods of to-day. Recently, 
at his request, I have examined an axe head which 
is many years older. It was found by Mr. Brunton 
last winter during his excavations at El Matmar 
south of Assiut in middle Egypt. He informs me 
that it can be well dated to what is known as the 
middle Pre-Dynastic period and early in that ; that 
is, roughly about 4000 B.c. He adds : “I know of 
no other copper implements anything like as early 
as this with the exception of small pins and such- 



Kia. 1. Middle Pre-Dynastlc &xe head from Middle Egypt. 
Reduced by |. 


like t consequently it has a very considerable 
importance.*’ 

The axe weighed 3 lb. 7 oz. One side of it, reduoed 
by three-fifths, is shown in Fig. 1. It was coated 
with a thick patina of malachite and azurite with 
some patches of sandy material adhering to it. 
Part of one side of the axe was ground and polished ; 
the area so treated is outlined in the top right-hand 
oomer of Fig. 0. Under the coating of carbonate 
was a layer of cuprite, beneath which was the original 
copper-coloured metal, apparently sound. When the 
exposed metal had been polished and examined with 
the microscope it was found to be differentially 
corroded, the corrosion product (cuprite) forming a 
dendritic structure which suggested at once that the 
metal wcus a oast alloy with a ’cored* structure. 
This was confirmed by etching the surface with 
ammonia and hydrogen peroxide. The structure 
developed in this way is shown in Fig. 2 at 100 
diameters, in which the black corrosion product 
is seen to coincide with the dark ’cores*. 

To reveal the structure of the metal more clearly, 
the surface was ground to the depth of about one- 
tenth of an inch, which was sufficient to remove the 
ftupexAeial layer of partly corroded metal. The 
laMcrostruoture of the metal at a point corresponding 
to A in^Fig. 0, is shown in Fig, 3 at a magnification 
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of 100 diameters. As is mentioned above, its ’cored* 
structure indicates that it is a casting of high copper 
content. Superimposed on the ‘coring’, however, is 
a granular twinned structure which shows that the 
alloy has recryatallised under the influence of strain 
and heat. This structure could be produced either 
by hammering the casting cold and then annealing 
it at a moderately high temperature—the persistence 
of the coring indicates that the annealing temperature 



Fig. 2, Microstructure of metal beneath 
corrosion products, x 100. 


could not have been above, say, 800° C., or by 
hammering the metal hot. Some of tho grains in 
this micrograph contain striations which show that 
the axe has been cold worked after the recrystallisa¬ 
tion occurred. The effect of this meohanical treat¬ 
ment is shown moro clearly at a magnification of 
200 diameters in Fig. 4 which reveals, in addition 
to the strain markings, considerable distortion of the 
twin bands. Near the cutting edge of the axe, the 
distortion of the metal was much more pronounced 



Fro. 3. Mlorofttructure below superficial 
layer, x 100. 


than elsewhere, as is shown by a comparison of 
Fig. 5 at 100 diameters, which represents the struc¬ 
ture at point B in Fig. 6, with Fig. 3. This indicates 
that the axe had been more heavily worked at the 
edge and suggests that the purpose of the final 
cold working was to harden the metal. 

Drillings for analysis were takep from one of 
the side edges of the axe head. The main constituents 
found and their percentages were as follows: 
copper, 97*35 per cent, nickel 128 per cent and 
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a»r 0 «nio 0*49 per cent, Metals present in smaller 
quantities were, lead 0*17 per cent, iron 0*15 per 
cent and manganese 0*06 per cent. In addition 
traces of tin and antimony were detected. There 
remains about 0-5 per cent to account for. This 
consisted almost entirely of the oxygen present in 
the corroded products, of which cuprite was the 
principal. The fact that tin is present only in traces 
need cause no surprise and is, indeed, to be expected 
from the great age of the axe head, for as Sebelien 



ing it oold, most severely near the edge. Inaptte 
of ite great antiquity—it is neatly six thousand years 
old—tins axe head has retained a considerable 
amount of the hardening artificially conferred by 
work. In this respect it confirms the results of my 
previous investigation of an axe head about 3,700 
years old. The maximum hardness figure is lower, 
namely, 85, as compared with 112, but the alloys 
have different compositions and the older axe head 
is probably rather softer in the annealed state. The 
Brinell hardness would probably be about 50 as 
compared with 54. The retention of cold work in 
alloys of this type may thus be regarded as suffi¬ 
ciently established. Accepting Mr. Brunton’s date, 
it is clear that six thousand years ago, the Egyptians 
were casting, beat-treating and cold-working copper 
alloys of these types. 

I acknowledge with pleasure the assistance of 




Fio, 4. Mlcrostructure below superficial layer, 
x 200. 

has shown, the Egyptians had not learned how to 
make bronze until the later d yuan tics. It is unlikely 
that any of the elements present in the copper wore 
added intentionally for the purpose of hardening 
the metal. Almost certainly they worn derived from 
the ores from which the copper was smelted. 

Brinell hardness measurements were made at 
various points on the polished surface of the axo 
using a 1 mm. ball. The results, which are shown 
in Fig. 6, were rather irregular, varying from 63 to 




U) * * '•! 



Flfl. 6. MlcrostrucUm* al axe edgr. * 100. 

79 on the flat and increasing considerably near the 
cutting edge to a maximum figure of 85. The Brinell 
hardness of an alloy of this composition in the cast 
or annealed state would be about 50, so it is clear 
that the axo has been work hardened, no doubt by 
cold hammering. All the data lead to the conclusion 
that it was cast roughly to shape and then either 
cold-hammered And annealed or hammered when 
hot. After this treatment, which was perhaps a 
shaping operation, the axe was hardened by hammer- 
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Fig. fl. Outline of axo bead and Brinell hardness 
numbers. The scale of the diagram Is ono half. 

two members of my staff, Mr. C. W. Donnatt and 
Dr. M. 8. Fisher, in the above investigation. 

H. C. H. Cabfentkb. 

Royal School of Mines, 

South Kensington, S.W.7, 

Sept. 20. 


Possible Existence of Multiply Charged Particles of 
Mass One 

Theoretical arguments justify the assumption 
that, while nuclear electrons elude every dynamical 
treatment, the dynamics of the particles of proton 
mass in the nuo]^ is in accord with the general 
quantum*kinematical scheme. 1 The forces of inter¬ 
action, however, seem to exoeed ordinary Coulomb 
forces considerably. The binding energy E per 
particle, for example of a system of two particles of 
proton mass M in its lowest quantum state, should 
be for attractive Coulomb force® between the particle® t 
„ Me* 

E ~ £££ ~ 5000 electron volts* 
that is, about a thousand times less than the actually 
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observed binding energy per proton in the a-particle. 

On the other hand, the remarkable phenomenon 
Of the anomalous scattering of hard y-rays cannot 
be ascribed either to nuclear electrons, because it 
is known from experimental results concerning the 
statistical properties of nuclei, that the electrons do 
not exist in the nucleus as dynamical units, or to 
proton dipoles, because it is known that the applica¬ 
tion of the ordinary formula for the scattering co¬ 
efficient o : 

_*_T 

3 L Me* v 0 *-v*J 

(where v,v 0 are the frequencies of the scattered 
light and of the proton oscillator) leads to intensities 
of the scattered radiation which are about a thousand 
times smaller than the observed ones.* It should bo 
noted, that in both these cases, where we observe 
gross and roughly equal departure from simple 
theoretical formula?, the formula? contain the charge 
in the fourth power. 

We know that the constancy of the charge of the 
particles of mass one is not unlimited : transitions 
from charge e to zero must occur (proton and neutron). 
The neutron must not be considered as a diminutive 
hydrogen atom, but as an elementary particle just 
like the proton, because of its statistical properties. 

Applying this view to the above-mentioned experi¬ 
mental fact, I suggest the following generalising 
hypothetical assumption : the particle of mass 1 may 
have arbitrary, positive and negative {but perhaps 
only integral) values of its charge . The stability of a 
given charge value against p-decay or against its 
reverse process depends on the quantum state of the 
particle. In particular it is assumed that a free 
particle is stable with charge e or zero, an a-particle 
is stable with charges of about -fbe and — 5e (in 
order to explain discrepancies of the order of 1000 in 
quantities depending on e 4 .) 

This explains both the strong foroes which prevail 
in the nucleus, and the strong anomalous scattering 
of hard y ra y s * Virtual foroes due to exchange of 
charge or similar ones can be dispensed with. 

The question arises, whether particles in a state 
of higher charge, if suddenly set freo by hard col¬ 
lisions, are sufficiently stable to be observed. With 
all necessary reserve (because of the uncertainty 
of the experimental data) I suggest that two 
phenomena may be interpreted on these grounds : 

1. Hoffmann, Steinke and Schindler have observed 
the production by cosmic rays of secondary partioles 
of high ionising power and kinetic energies certainly 
greater than 10* volts, that is, energies which are 
great compared with the binding energies of the 
elementary partioles in the nucleus. They suggest 
that these partioles should be complex nuclear 
fragments. It is, however, necessary to consider, that 
the nuclear binding foroes are negligible compared with 
the forces which effect such enormous transfers of 
kinetic energy. In that case only elementary particles 
can be ejected. I suggest that in these cases par¬ 
tioles of mass 1 and of high charge are set free and 
take some time before arriving at their stable charge 
value (e or zero). The majority of the rays reported 
by Steinke and Sohindler (those giving 3 x 10* ion 
pairs) can be ascribed to particles of mass 1 and 
charge between 6e and 6s. 1 

2. The outstanding difficulty in the interpretation 
of the experiments on cosmic rays is the fact, that 
the particles, the distribution of which is only Blightly 
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affected by the earth’s magnetic field, seem to be 
absorbed largely in the earth’s atmosphere. (The 
ionisation at 28 km. height is about sixty times 
bigger tlian at sea level; in particular, there appears 
to be absorption already in the first two metres of 
water-equivalent.) I suggest that the decrease in 
ionisation in passing downwards from the upper l^yer 
of the atmosphere may be due not to a decrease in 
the number of ionising partioles but to a decrease in 
ionising power, and this in turn to a decrease in the 
charge. The particles of mass 1 and high positive 
charge may in the interstellar space find no chance 
to collect electrons for compensating their charge 
and enter the earth atmosphere in the state into 
which thoy wore originally dissociated. This assump¬ 
tion could easily bo tested by measuring the number 
of particles up to great hoights and comparing the 
results with the variation of ionisation . Only the 
latter has been measured so far. 

M. DELBRttOK. 

Wills Physical Laboratory, 

University of Bristol, 

Sept. 1. 

1 (T. N. Bohr. Address to the Home (.’onRress on Nuclear Physics, 
ltm. 

* (T. Gamove, "Constitution of Atomic Nuclei and Radioactivity,” 
Oxford, 1031. 

a Cl. Hetiie, Z. l>hv*.. 76, p. 208, 1932. 


Atmospheric Conditions and the Kennedy -Heaviside 
Layer 

Since J925, I have made observations upon the 
signal strength of KDKA in Pittsburg. The observing 
station at Morgantown, West Virginia, is sixty miles 
due south of KDKA. My results are in complete 
agreement with the discoveries of Prof. Ivo Ranzi 1 , 
provided I assume that the 300-metro wave from 
KDKA behaves like a 100-metre wave in so fax as 
tho E layer is concerned. 

The following quotations from my published 
articles should be compared with the statements of 
Prof. Ranzi: “The night signal may be equal to, 
greater than or less than the day signal. A rising 
curve (stronger signal) after nightfall indicates 
cloudy or stormy weathor, while a falling curve 
(weak signal) is likely to be followed by clearing 
weather”.* “Weather conditions have a decided 
effect upon the signals from KDKA. So much so 
that it is even possible to foretell the weather one 
day ahead by the form of the fading curvo”.* “When 
a high pressure area covers both Pittsburgh and 
Morgantown, tho day signal from KDKA is stronger 
them the night signal ; while for a low pressure area, 
the night signal is stronger. If the storm centre 
passes to the south of the observing station, the 
fading curve from a station to the north is no longer 
reliable.” 4 

Apparently these variations depend upon the 
changes in the E layer. During the day tho received 
signed is made up of two parts : the ground wave 
and a weak sky wave reflected from the E stratum 
of the Kennelly-Heaviside layer. If there is a low 
pressure area to the north of Morgantown, the sky 
wave increases at night and so the night intensity 
is greater tlian that by day ; if, on the other hand, 
a high pressure area lies to the north, the E layer 
disappears rapidly after nightfall and the night 
signal drops below the day signal. The changing 
intensity acts like a barometer iij indicating the 
presence of cyclonic and antioyclonic conditions and 
so has considerable value in weather forecasting. 

With this method of fading curves, our weather 
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prognostications were about ninety per cent oorreot'] 
fc>r the periods in 1927, 1928, 1929 and 1980 during 
which it was used. The results in February and | 
March of each year averaged only eighty-five per 
cent. These observations have been discontinued 
temporarily on account of a prolonged drouth in 
this section of the United States. 

R. C. Colwell. 

Department of Physics, 

West Virginia University, 

Sept. 21. 

1 Natubb, ISO, 308, Sopfc, 3, 1082. 

*Prtx. West Virginia Acad. Sei. 1020, p. 234. 

■ Proc. Jnit. Radto finite vol. 17, No. 1, January 1920, p. 143. 

4 Phyt, Rev, Ser. 2, vol. 37, 1032, p. 484, No, 38. 


Post Office Reform 

All who realise the weaknesses of the present 
system of ‘secretariat’ control as practised in the 
great departments of State will endorse the view 
expressed in the leading article on Post Office reform 
in Nature of October 15, p, 557, where it is stated 
that the Bridgemon Committee has rendered an 
important public service by the emphasis it places 
Upon the need for bringing the engineers in the Poet 
Office more effectively into the consideration of 
matters of policy. As is rightly pointed out, the 
principles of organisation wliich the Bridgoman 
Committee recommends should be applied to the 
Post Office, call for a wider application; and, for the 
reasons indicated below, the most valuable result of 
the Committee's recommendations may ultimately 
prove to be not so much in the reform of the Post 
Office as in the reactions on the whole structure of 
administrative control in the public departments. 

There is a feeling in some quarters that the Com- 
; mittee’s recommendations, if oarried out, will dispose 
of all legitimate complaints on the part of the 
technical men in tho Post Office. The Engineer-in- 
Chief (and other heads of departments) would, for 
the first time, be brought into discussions on matters 
of policy, aa of right and in open counoil; and the 
possession of technical knowledge and experience 
would no longer, in practice, debar the engineers 
from advancement to purely administrative posts. 
Actually, however, as is hinted in the article in 
Nature, acute controversy is certain to arise on the 
application in the provinces of the Committee's 
recommendations. It is indeed not unlikely that the 
position of the now autonomous engineering staff 
outside headquarters may be positively worsened if 
the Report is put into effect as it stands ; for it is 
an integral part of the Committee’s proposals that 
executive responsibility should be taken away from 
the Secretariat and placed upon 'regional directors'. 
Post Office and Civil Service tradition being what it 
is, those posts will naturally fall, in the main, to the 
senior members of the Post Office staff in the pro¬ 
vinces, namely, the so-called 'surveyors', whose 
Vestigial title is of itself sufficient evidence of the 
course of Post Office evolution as an essentially mail- 
carrying organisation. By its rejection of the almost 
time-honoured proposal for separating the adminis¬ 
tration of the telephones from that of the mails, and 
by its specific recommendation that the post of 
‘surveyor* should be re-labelled'regional director', the 
Committee has rendered it an almost foregone con¬ 
clusion that the regional directors will be the sur¬ 
veyors ‘writ large'. 

It must be remembered that the surveyors as a 
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&ase have taken little or no part in local telephone 
administration, which has in practice been left, to 
the superintending engineers and the district 
managers. The result of applying the Committee's 
policy of a unified administration for all Post Office 
services would appear to be, inevitably, that, for 
perhaps a generation, *the provincial control of the 
telephone service will pass into the hands of those 
who, however gifted in the administration of the 
mails, were described by the Select Committee on 
Telephones of 1922 as "a fifth wheel to the coach” 
in regard to telephone administration. In short, what 
the Post Office engineers may gain at headquarters 
and in occasional admission to the sacred preserves 
of the Secretariat is likely to be lost in the provinces 
by their submergence, in company with other tele¬ 
phone staff, in an organisation nurtured in the mails 
tradition. 

For the Bridgemon Committee's reforms to have 
their full effect inpromoting administrative elasticity 
and rapid development in the telephone servioe, it 
would seem to be essential for the telephones to be 
separated from the mails in accordance with the 
views expressed by (among others) the Select Com¬ 
mittee on the Telephones of 1922, the Chambers of 
Commerce, and the engineers themselves in the 
evidence submitted to the Bridgeman Committee 
through tho Institution of Professional Civil Servants. 
Such a separation, under whatever form of public 
control, would result in the administration of the 
telephones by telephone men, technical and non¬ 
technical. The Committee, while agreeing that 
theoretically separation would be the ideal solution, 
recommends against the proposal in view of the 
manner in which tho mails, telegraphs, and telephones 
have become interwoven in Post Office administra¬ 
tion. It cannot be denied that the difficulties of 
segregation during the transitional period would be 
considerable; but, on the other hand, it oannot be 
questioned that the ultimate advantages accruing 
from such a policy would be so great that it would 
be well worth while to face any temporary difficulties 
that might arise. 

F. A. A. Menzlbr. 

16 Adam St., W.l. 

Absence of Mitosis in Tissue Culture and 
Regeneration in Helix aspetsa 

In recent work on regeneration in the mantle 
cavity wall of Helix aeperea and on the metamorphoses 
of pieces of the wall kept in blood, 1 no mitosis has 
been found. Such oefi divisions as occur are amitotic* 
These can be watched in vitro, in the hanging drop 
preparations. 

In Janella, L. Plate* describes the regeneration of 
cells lining the breathing tubes as occurring ex¬ 
clusively by amitosis. 

Normal mitosis takes place, of course, in the 
hermaphrodite gland, but so far as I know, in the 
half-grown and adult snail, amitosis is the only 
method of cell division in somatic tissues I have 
examined. Possibly some of the readers of Nature 
have a series of Hdix embryos, and it Would be* 
interesting to know whether they can find normal 
mitosis in the somatic tissues, and up to what age. 

J. Bronte Gathnby. 

Zoology Dept., Trinity College, 

Dublin, Sept. 29* 

\ Nature, IRS. 1002, Dec. 12, mi. 

1 Arch . tnikr. Anat. f W, 1898. 








OcdHTeoce of 4 Paired Parietal Bone In a Snake 

A general conception of zoologists is that the 
parietal bones are always fused into a large unpaired 
bone in Ophidia. During our reoent investigation of 
the skeletal systems of different reptiles we found 
from an alizarine preparation of transparency that 


Natal 


htfi Frontal 
Lejt Parietal 



Mandible 
Right Parietal 


FIG. 1. Dorsal view of the skull of Tpphlope 
braminue showing the paired parietal. 


Radiographs of Insects 1 

In a letter to Nature of Sept. 17, 1932, Dr. Hugo 
Fricke and Irwin Sizer state, in an aooount of their 
own radiographs of insects, that they could not 
find previous records of such radiographs. We 
made and published such radiographs five years 
ago 1 * \ chiefly with Deilephila euphorbias ptfpre, 
when carrying out research work on metabolism 
during metamorphosis of insects. Particulars of the 
methods used, the results, and about seventy radio* 
graphs, can be found in the papers referred to below. 

The radiographic method was afterwards found 
useful in economic entomology, and we have made 
radiographs of insects for the Department of Sylvi¬ 
culture. The distribution of parasitic hosts in popu¬ 
lations of hundreds of pupze can be shown in one 
single radiograph without injury, and further develop¬ 
ment can bo observed by the same method. 

J. Heller. 

E. Mkisels. 


Typhlopa braminua has a distinct paired parietal bone 
(Fig. 1). Perhaps their oCourrenoe as such escaped 
the notice of the former investigators, the size of the 
skull being very small and alizarine preparation of 
transparency being unknown to them. The details 
of the skeletal system will be published elsewhere. 

Himadri Kumar Mookerjbe. 

Go pi Mohan Das. 


Department of Medical Chemistry, 

University of Lw6w, Poland. 

Sept. 26. 

1 J. HpH er und K, MeUela, “Untcrfmchungcn Uber die Metamorphose 
der lnsekten, VI, R&ntgenugraphlAche Unterauchungen Obcr don 
ISntwIeklimgBvorgang.” Biol. ZentrolbUUt , 47. 257-264 ; 1027. 

• K. MWsels und J. Heller, Uebor die rdntgunologiBche Beobaehtuna 
der Metamorphoac bd lnaekton.” Forteekr. a.d. Otbirie der R6nt* 
genetrahlm. 36. 104-lUtt; 1927. 

• J. Heller, "Batianla nad preeobraeenleiu owaddw." Ada Mol. 

Kxper., 2. 226-315 ; 1028. _ 


University College of Science 
and Technology, 

Calcutta, Aug. 18. 


Prof. P. E. Richards and Nature 

The letters of the late Prof. Philip Ernest Richards 
{died June 4, 1920) recently published under the title 
2t Indian Dust M (Allen and Unwin) contain a most 
interesting reference to the jubilee number of Nature. 

Riobards was appointed in 1911 professor of English 
literature to the Dyal Singh College at Lahore, 
transferring in 1914 to Islaraia College in the same 
town. The letter in question is dated Jan. 23, 1920, 
and is addressed to his mother : 

“ The jubilee number of Nature has fallen into my 
hands. It presents a portrait of Norman Lookyer, 
the founder and editor. Here is the man who found 
something in the sun before it had been found on the 
earth. Surely a wonderful fellow—far more wonder¬ 
ful than he Looks. But I think he looks wonderful. 
Many articles in the paper review the progress of 
soienoe in many different branches during the last 
fifty years. I do not understand one eighth of any 
article, but I have read them all, and derived a deep 
sense of satisfaction—joy, I might say. Here are men 
who have something to live for, and who have much 
to show for what they have been doing. They are 
the best sort of men in the world, and the world 
ought to belong to them, and not to Prussians and 
Bolsheviks or Indian extremists. But poor humanity 
is far behind its leaders. Nevertheless, the world is 
worth living hi for the sake of Soienoe—Mid Litera¬ 
ture—and all the other Arte.” 

T. Ll. Humberstone. 

W Oowhr Street, 

London, W.0.1, 
v; '. AMg. 25. 


Colonisation of the Sea by Insects 

The letter from Dr. Hem Singh Pruthi on this 
subject 1 is of muoh interest, but one feels doubtful 
whether the comparative absence of insects from the 
oceans can be accounted for simply on the ground of 
calcium deficiency. Even supposing that the remark¬ 
able instance of the Clceon larva, which he cites, is 
to be connected with the unusually high concentra¬ 
tion of calcium in the waters of the Salt Range, 
there remains the fact that many species of Coleoptera 
(Dytiscidao, Hydrophilidas), as well as Hemiptera 
(Corixidffi) and Diptera, have been recorded from 
waters of a salinity equal to or greater than that of 
the sea, but in which the proportion of calcium was 
no higher. 

Several species of insects which I myself have 
recordod 4 - 8 from saline waters, both on the south 
coast of England and in the desert regions of Cali¬ 
fornia, are listed in the accompanying table. 


It) sect, 

Rang# of Specific 
Gravity to whloh 
exposed. 

Locality. 

Hemiptera 

Oorixa selecta . 
Coleoptera 

Chthebius mort- 
nus 

Octhebius rectus 

Philhydrue mari- 
timus 

Diptera 

CuUcoide* nube - 
oulosus 

Ephydra hians 

Mphydmriparia 

Nmmtekui uliffi- 
no*u$ 

1-009-1-036 

1*014-1036 

1-024 

1-009-1-035 

1-022 (oiroa) 

1 024 . 

1*026-1-035 
1-000 (7)-l‘036 

Sussex, England 

Sussex, England 

Death Valley, Cali¬ 
fornia 

Sussex, England 

Somerset, England 

Death Valley, Cali¬ 
fornia 

Sussex, England 
Sussex, England 

'y , 


M each case, although the specific gravity of the 
water to which the insects were exposed was almost 







630 ; 




m : greet if not greater than that of the Sea, wn&lysifl 
•bowed the proportion of oaleium to be definitely 
lower. In tho case of the Californian locality, the 
amount* of calcium and sodium were 84 and 9010 
parte per million respectively ; whereas in sea water 
the amounts in parts per million are approximately 
420 and 10,700 for calcium and sodium respectively. 
Therefore the inability of these and allied forms to 
colonise the sea itself can scarcely bo explained on 
grounds of calcium deficiency. 

Secondly, the Caspian Sea may be cited as an 
example of a type of lake which, while of a lower 
total salinity than the ocean, has a much higher pro¬ 
portion of calcium and magnesium suits. Yet insects 
do not appear to have been strikingly more successful 
in adapting themselves to saline conditions here than 
elsewhere. 

W. H. Thorpe. 

Zoological Laboratory, 

Cambridge, 

Aug. 29. 

1 Naturh, 180, 312, Aur. 27, 1932. 

• Thorpe, W. H., 1927: “ Tho Pa mm of Brackish Pools of the 

Sussex Coast", Tram. S.E. Union of Scientific Societies , J9S7 , 
pp. 27-34. 

• Thorpe, W. H,, 1931: " Miscellaneous Records of Insect* In¬ 

habiting the Saline Waters of the Californian Desert Regions ", Pan- 
Pacific Entomologist, 7, 140-153. 


and vegetables Art abundant, of 1 good quality and 

cheap. 

A distinguished English biochemist, to whom I 
referred the argument, suggested that the low 
phosphate content of Australian soils might be the 
causative factor, but this is easily ruled out, for 
deficiency in phosphate lowers the yield of food 
stuff per acre rather than the phosphate content of 
such food. Anyhow, if low phosphate were its 
cause one would find this reflected in the growth 
of bone j and yet twenty-eight years’ association 
with Australian youth has continually aroused in 
me a deep admiration for his magnificent physique. 
Are we not dealing with one of those biological 
degenerations which may overtake any organ and 
will lead to extinction of such unless selection 
is kept busy ? 

Formerly the edentulous human suffered from 
grave malnutrition, and the girl with pronounced 
caries was not only physically unattractive but also 
repellent. The modem excellence of the dentist’s 
art has stopped both forms of seleotion and go may 
we not expect human teeth to go tho way of the 
snake’s legs ? 

W. A. Osborne. 

University of Melbourne. 

Sept. 6. 


Susceptibility of English Culex pipiens L. to 
Infection with Bird Malaria 

In a recent letter 1 we described a method of inducing 
females of Culex pipiens to gorge on canaries. We 
have utilised this method for experiments on tho 
infection and transmission of bird malaria by English 
C, pipierw* In the course of our experiments 393 
mosquitoes gorged on birds heavily infectod with 
malaria (Plasmodium relictum, Grassi and Feletti). 
131 of the mosquitoes wore dissected and 72 (55 per 
cent.) wore found to be infected. On dissection many 
of the mosquitoes showed more than twenty cysts on 
the stomach and the salivary glands were heavily 
infected with sporozoites. Tho infected mosquitoes 
readily transmitted the malaria parasite to healthy 
canaries. 

So far as we know, there is no published record of 
the transmission of bird malaria by Culex pipiens in 
England. It is interesting that, once the experimental 
difficulties of breeding and feeding the English Culex 
pipiens are overcome, it bohaves as a normal vector 
of bird malaria. 

P. Tate. 

M. Vincent. 

The Molteno Institute, 

University of Cambridge, 

Sept. 29. 

> Nature, 180, 360, Sept. 3, 1032. 


The Vitamin Factor in Dental Caries 

Is there not a possibility that the vitamin factor 
In the production of dental oaries is unduly 
emphasised 1 That malnutrition may precipitate 
and intensify decay of the teeth is beyond question, 
but exception may surely be taken to the inference 
that if the proper vitamins are present in food all 
Will be well with the teeth. Australian experience 
is strongly against such on assumption. Here the 
incidence of oaries is admittedly high, but Australia 
is a land flowing with milk and vitamins ; cows are 
exposed to sunlight throughout the year, whilst fruit 
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Further Doublets of As V 

While examining the spectra obtained by passing 
varying discharges through the vapour of pure 
metallic arsenic contained in capillary tubes, certain 
lines were found to be even more strongly enhanced 
than those due to the trebly-ionised atom, with 
increase in the intensity of excitation. A strong 
doublet at XX 2902, 2785 which was completely sup¬ 
pressed by the introduction of the slightest inductance 
in the circuit was therefore ascribed to the quadruply- 
ionised atom of arsenic. 

Sawyer and Humplireys 1 reported the identification 
of four pairs forming the first members of the doublet 
series of As V. The above pair is found to be the 
combination 5* *S X — bp *Pi,% and is in perfect 
agreement with the corresponding pairs in the 
sequence Cul, Znll, GalH, and GelV. The value 
of the term 5# % S X found by Sawyer and Humphreys 
(v ~ 241540 cm.* 1 ) led to the values v = 207096 and 
205648 cm. 1 for the bp *P X and the bp *P B respectively 
with the difference bp *P X — 5p*P B — 1448 cm/ 1 
This identification is further supported by the detec¬ 
tion, in exactly the calculated position, of the 
inverted group 4 d *D — &p *P. 


Classification 

X (Int.) 

V (vac.) 

Sv 

V (calc,) 

5 s*S x —5p*P t 
-5p»P, 

2785*35 (10) 
2902*38 (B> 

35891 *6 
344*4 4 

1447*2 


1636-45 (6) 

61145 


61148 

4dVJ,-5p'P t 

1609*16 (6) 

62144 

1448 

62146 


1597*61 (6 

62698 

449 

62591 


The occurrence of these pairs of As V in a simple 
discharge tube leads one to think, that, as a method 
of excitation of spectra, this simple source affords a 
very wide range of ionisation of the atom, for 
example, As I to As V. 

A, S. Bao. 

Science College, Andhra University, 

Waltair, India, 

Sept. 16. 

*PAy«. tt, 380 ; 1028. 
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Research Items 

Buffalo Sacrifice.—The saorifioe of a buffalo at an generally arising each from a triangular or wedge -shaped 

annual festival in honour of one of the two chief base are taken to be the body of the bird* No other 

village deities of Manakaddu, Salem City, Madras symbol is so wido spread in time and space as that 

Presidency, is described by Mr. F. J. Richards in derived from the bird. At Elden it occurs in various 

the Indian Antiquary for August. The festival is stages of convention. As a rule two birds are repre* 

held in February or March in each year and usually sented in apposition. The most ancient form is 

lasts for some weeks. The sacrifice here described curvilinear, expressing motion. The body is some- 

took place on March 7-8, the seventeenth day of the times shown as a triangle, sometimes supplied with 

festival, whioh had begun on February 19. In the even- a head and a tail. The list of small units is not long* 

ing the processional images of the two deities, M&ri- Haohuring passed out of use with the discontinuance 

amman and Selii-amman, are brought to the temple of gray-ware, about a.d. 1250. 
of K&li, with whom Selii-amman is identified, and 

after the sacrifice of a sheep the images of the god- Mammals of Central and South-eastern Asia.—The 
desses are carried in prpcession around the village, Kelley-Roosevelt Asiatio Expedition of the Field 

Selli-amman*s vehicle being a lion and that of M&ri Museum, Chicago, in a relatively short period 

a horse. In front walks the pariah whoso privilege in 1928-29, was able to cover a wide extent of terri- 

it is to slay the buffalo, carrying the sacrificial knife tory in central and south-oastem Asia. This was 

on his shoulder. His torch-bearer is also a pariah, due to the division of the expedition into three 

whose office is hereditary. The goddesses are then sections, each of whioh touched faunal areas not 

carried clockwise around the temple. A plaintive reached by the others, and the result was a collection 

hymn is sung while two men rock the images of each of marnmals of unusual size, variety and interest, 

goddess. After the singing of the hymn all females Species are represented from very different regions 

must go home. The buffalo victim is then led to so that in the systematic acoount, by Wilfred H. 

the edge of a pit 50 yards in front of the temple. Osgood, which has just been published (Field Mits* 

It must be male. After offerings have been mode to Nat. Hist., Zoo. Series , vol. 18, No. 10, 1932), inhabit 
the victim by the priest and it has been garlanded tants of the tropical coast of Cochin China rub 

and sprinkled with red-oclire, sandal and saffron on shoulders with alpines from the highlands of western 

the forehead, the pariah awaits the signal that the Szechwan near the Tibetan border. The account®, 

goddess accepts the victim. This is signified by the however, show that in spite of its temperate olimate 

shivering of the beast. The victim is held by the western China possesses a mammalian fauna many 

people and the pariah severs the neck with two or elements of which extend into French Indo-China. 

three blows. The attendant then mixes the blood To some extent the area covered overlaps that from 

with boiled rice, whioh he hands to tho executioner, which the late Oldfield Thomas obtained collections, 

who Conveys it to his mouth and then rushes like a and the author pays a warm tributo to the co-opera- 

madman around the village, at each corner throwing tion of the scientific staff at the British Museum, 

a few grains of blood-sodden rice into the air. The in which are housed the typo specimens of new 

pariahs at the graveside throw the body into the forms collected by the French ornithologist, Jean 

pit, and it must be completely buried before the Delacour, whose mammal collections also are 

pariah returns from his circuit of the village. The described in the Field Museum memoir, 

pariah returns in front of the temple and after a few 

ecstatic screams, the spirit of the goddess leaves him. Innervation of the Crustacean Heart.—J. S. 
The festival doses with tho sacrifice of sheep and a Alexandrowicz (Quart. J. Micr . Sci., vol. 75, Pt. 2* 
general feast on the 8th or 16th day after. PP- 181-249, 3 pis., 1932) gives an account of the 

innervation of the heart of decapod Crustacea. Three 

Puebloan Decorative Designs.—The Elden Pueblo, systems of nervous elements can be distinguished: 

miles from Flagstaff, Arizona, when excavated by (1) a local system of neurones in the heart itself} 

Dr. Walter J. Fewkes in 1926, yielded a variety of (2) nerve fibres connecting the heart with the central 

pottery, of whioh the decorative designs have been nervous system ; (3) nerves supplying the valves of 

studied by Dr* Walter Hough (Smithsonian Misc. the arteries which issue from the heart. The first 

Collect . vol. 87, art. 7). Elden Pueblo is classed as system consists of a nerve trunk in the dorsal wall 

a gray-ware site dating from the * Great Period* of of the heart from which branches pass to the muscle 

Kidder and is one of the many of northern type fibres of the heart. The cells in this nerve trunk are 

settlements penetrating the Little Colorado area, , of two kinds—large and small—and their number 
Band designs and parallel striping are applied in was found to be constant; in Cancer pagurus, Maia 

agreement with the structure of the wore, that is, squinado and Homarus vulgaris , five large and four 

on the corded junctions. Bands did not disappear email oeils were present, but in Potamobius astacus 

with the coming of the quadrant art, which is also there were eight large and eight or may be nine or 

old and was introduced from the north. Allied to ten small cells. The cells are multipolar and their 

the bond are all-over designs made up of a network long processes (the axons) after sending out short 

of interlooking stripes. The quadrant designs seem branches (regarded as dendrites) give off long branches 

to mark a profound ohange m Pueblo cosmogony, to all the muscles of the heart including those of the 

which probably began at Elden in Pueblo III. The ostia* The fibres which oonnect the heart with the 

Elden red-ware takes on the variety of paste and central nervous system arise from the subcosophageal 

design of the polychrome area of the little Colorado ganglion, travel in the nerves which run on the 

valley. The whole decorative field of the Elden thoracic muscles to the dorsal eicfc of the heart, 

pottery is elaborated from the bird motive. In its where they pierce the wall and reach the local 

early fjnh it is not realistic, but two engaged spirals system* The thicker fibres, possibly inhibitory, break 
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'fbiniixi^'«neuropils 
which is the field of conjunction of these fibres with 
each other and with the neurones of the local system. 
Jthe nerves of the third system* forming four pairs* 
arise from the thoracic nerves and innervate the 
halves of the arteries, except the ophthalmic artery 
which has a separate nerve from the stomatogastrie 
system, The local system is an autonomic nervous 
apparatus from which the muscles of the heart 
reoeive impulses necessary for their regular contrac¬ 
tions ; the nerves to the valves bring about con¬ 
traction of the muscle fibres of the valves during the 
diastolic period. 

Alcohol and Inheritance in Guinea-Pigs.—An ex¬ 
tensive experimental investigation of the effects 
of alcohol on guinea-pigs, made by Miss F. M. 
Durham and Miss H. M. Woods* has been issued 
by the Medioal Research Council as Special Report 
No. 168 (London : H.M. Stationery Office, 1932). 
Prof. Stoekard found that treatment of guinea- 
pigs with alcohol by inhalation. led to the appear¬ 
ance of abnormalities which were inherited, also 
to reduced fertility and higher mortality records. 
Repetition of these experiments with careful con¬ 
trols loads to negative results, and it is suggested 
that a smaller amount of green food may have 
caused a deficiency of vitamins and so produced 
some of the abnormal offspring in Stockard*s experi¬ 
ments. In the present work four successive genera¬ 
tions of guinea-pigs were treated with alcohol by 
inhalation from a half-saturated atmosphere. Ten 
abnormalities occurred among 6,309 alcoholic stock 
and one among 674 control stock. There was no 
evidence that fertility was affected by the alcohol* 
or that males were more affected than females. 

A certain decrease in fertility occurred, which is 
ascribed to genetic qualities in the stock and the 
effects of inbreeding, but the controls were not 
extensive enough to prove this point. Some deteriora¬ 
tion in weight also occurred, but this, too, may 
be due to inbreeding. The general conclusion is 
reached that there is no evidence that alcohol has 
had a deleterious effect on the genetic behaviour of 
guinea-pigs, and this is in accord with the results 
of most other workers. 

Management of Race-horse Paddocks.—Prof. J. A. 
Hanley gives an account of management of race-horse 
paddocks in the Student's Gazette of the Royal 
Agricultural College, Cirencester, for 1932 (vol. 19, 
new series, part 1). The type of grass required differs 
In many respects from that which the fanner wishes 
to obtain and tho methods of management in the 
two cases must in consequence be different. Paddocks 
used for exercise, for example, should have a soft 
springy turf or ‘mat 1 * a condition which a fanner 
would regard as indicating a serious state of deteriora¬ 
tion. Owing to the great value of race-horses, oats 
apd bran are fed without stint* and too little attention 
is often paid to the value of paddocks for grazing. 
Further, hand feed is apt to be deficient in lime, a 
danger for which fresh grass is the best natural 
corrector. To meet the varying needs of the yearlings, 
breeding mares and foals* and to provide leafy 
herbage for grafting throughout the greater part of 
the year* it is evident that ft number of paddocks to 
fee used in rotation are needed, and a scheme of 
management* including manuring, is outlined to 
fthow how this may be done. Knees are notably , 
selective in their grazing* so that it is essential to | 
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in the scheme if the grafting is to be oif' i&fti. vfeftwpt 
quality, and there seems no doubt that the par* 
formanoe of a horse depends in po small degree on 
the management of the paddocks at the stud where 
it was reared. 

Liquid Inclusions in Minerals.—Most of the known 
data on the composition and concentration of primary 
fluid inclusions in minerals is assembled in a paper 
by W. H. Newhouse in Economic Geology for August. 

, Sodium chloride appears to be one of the most 
abundant and widespread of the constituents present, 
especially in or adjacent to sulphide ore deposits. It 
is suggested that the sulphides are carried in solution 
with sodium chloride and probably at higher tem¬ 
peratures with potassium ohloride. The concentra¬ 
tion in solutions found in galena and zinc blende 
from the Mississippi valley ores excludes the possi¬ 
bility of formation by descending meteoric waters. 
Similar solutions were found in galena from localities 
where the ores are related to visible igneous rooks 
(Leadville* Freiberg* etc.)* and it is concluded on this 
evidence that the only known available souroes for 
such concentrated solutions (apart from saline 
deposits) are magmatio or possibly the first artesian 
flow from newly tapped beds containing connate 
waters. 

The Elastic Limit of Metals.—Dr. G. Cook de¬ 
scribee in the September Proceedings of the Boyal 
Society experiments designed to test several rival 
hypotheses about the stresses necessary to produce 
elastic breakdown in a metal. The hypotheses which 
have been suggested include (1) definite shear stress 
at yielding* (2) definite total strain energy, and (3) 
definite energy of shear strain. The second hypo¬ 
thesis requires that failure may be produced by 
superposing a sufficiently large hydrostatic pressure 
on a constant shear stress which is itself insufficient' 
to cause breakdown* and a direct test led to the 
rejection of the hypothesis. In the main experi¬ 
ments a triaxial stress, the three components of 
which could be varied separately* was used instead 
of the simplified stress systems which have usually 
been used in work on elastic breakdown. The tri¬ 
axial stress was obtained by using a hollow steel 
cylinder exposed to combined axial tension and 
internal pressure. A large number of samples were 
tested and analysis of the stresses at breakdown 
agrees with the assumption that failure takes place 
when the shearing stress reaches a certain value 
which agrees rather closely with the limiting stress 
in simple torsion. A Comparison of the limiting 
stress in simple tension experiments shows some 
discrepancy, and the author concludes that, while 
the maximum shear stress is the principal condition 
of* failure, the mode of distribution of the stress has 
some influence on the yield conditions. 

Intensity Distribution in s Band Spectrum.—It is a 
characteristic of modem spectroscope theory that 
it concerns itself with the probabilities of ftpeOtral 
transitions and hence with intensities in spectra.' 
Condon in 1926 gave a theory to explain the general 
features of the intensity distribution in band 
systems, but little accurate photometric work baa 
yet been done on band spectra. R. C. Johnson 
and N. R. Tawde (Proo. Boy. 800.4 Sept.) publish 
a photometrio study of the Swan bands of carb 
(C, molecule). Photometrio work Over ajarge toiomji 
of optical frequencies is very difficuh, lbe 



^ iMd of the photo¬ 

graphic plateond xniorophotometer to compare the 
UmMliieB At the intensity maxima of the (unre¬ 
solved) bands with the intensity distribution of a 
calibrated tungsten lamp. The points of technique 
discussed in the paper are fairly well known to 
workers in this field. From the observed intensity 
distribution the transition probabilities are calcu¬ 
lated and they agree in a general way with the 
Condon predictions of the most probable transitions. 
The experiments with different methods of excitation 
(bunsen flame, oxy-eool gas flame, argon discharge, 
and spark under glycerine) show that the popula¬ 
tions of the different states do not agree with 
thermodynamio equilibrium at the temperature of 
the source. 

Water Transport in Electrolysis.—A well-known 
method for determining tfee hydration of ions con¬ 
sists in adding to the solution of the electrolyte an 
indifferent substance such as urea, from the changes 
in concentration of which around the electrodes it is 
possible to calculate the amount of water transported 
by the ions. Experiments by Miss Taylor and Sawyer 


in 1929 show©# that in the electrolysis of sodium 
chloride, water is transported from the anode to the 
cathode, the transference per faraday being greater 
the lower the concentration of the solution. A further 
investigation by Davies, Hassid and Taylor (J. Chem. 
Soc. f Sept.) extends the results, and it is shown that 
the transference of water increases with dilution at 
a rate which is too great to be accounted for %y 
change in the transport number of the ions. It also 
increases with decrease in temperature, Whereas 
the transport number of the cation decreasos with 
fall in temperature. The calculation of the absolute 
hydrations of the ions on the assumption that the 
hydration is independent of the concentration and 
that the decrease in water transport with concentra¬ 
tion depends on the change in transport number, 
gives impossible values of 240 and 145 molecules of 
water for the sodium and chlorine ions, respectively! 
It is concluded that, since activity considerations 
point to a total ionic hydration which is independent 
of concentration, the results obtained must be inter* 
pretod as indicating that the ions during migration 
transport a considerable quantity of water with 
which they are not ohemicivlly combined. 


Astronomical Topics 


Eta Aquilae and the Cepheid Problem.—Vol. 4, 
No. 8 of the Publications of Michigan University 
Observatory contains a study of the spectrum of 
Eta Aquilee by Dr. D. W. Lee. The star has been 
known as a variable since 178*, its period being 
about 7-2 days. It-was soon recognised that the 
eclipse explanation did not fit this case and many 
other theories were tried in turn, the one usually 
accepted at present being Prof. Shapley’s pulsation 
theory. The present paper supports this theory, 
but with the modification tliat the pulsations are to 
a large extent in the star’s atmosphere. The spectre- 
heliograph has enabled us to study the behaviour of 
gases at different heights in the sun’s atmosphore, 
and the experience gained there may bo extended to 
stellar spectra. D. Lee notes that if the pulsation 
arises from a central impulse, there would be a lag 
in the phases of the outer layers as compared with 
the inner ones; his observations confirm this, and 
indicate the presence of a compressional wave which 
is traced through four of the lower layers of the 
atmosphere. A companion paper by W. Carl Rufus 
in No. 7 of the same publication contains a diagram 
of the mean velocity curve for all levels. This shows 
a marked pause in the middle of the ascending por¬ 
tion of the velocity curve. The curves from hydrogen 
and strontium lines have a secondary maximum at 
this point. The light-curve has a similar pause, 
which is supposed to indicate a stage of comparative 
rest M the atmosphere, s 
The light maximum follows maximum compression 
of the body of the star by about one quarter of the 
period), but the maximum compression of the 
Atmosphere would be later than that of the body, 
owing to the leg in the outer layers. It is concluded 
that the atmospheric compression plays a large part 
ft* flie increase of light, * 

Pftws Uf the Moon derived item Occultations.— 
Brown succeeded in his attempt to 
a large number of astronomers in the 



observation of occul tations of stars by the moon. 
The observers are so widely scattered that the risk 
of bad weather is largely obviated, and a sufficient 
number of results is obtained every year to give a 
good value of the mean error of the moon in longitude. 
There is, however, one point that prevents us from 
taking the result as giving the absolute error of the 
moon ; this is the fact that Prof. Brown rather dis¬ 
courages the observation of re-appearances of stars, 
so that practically all the observations are made 
between new and full moon. He gives as a reason that 
re-appearances are more difficult to time with 
accuracy than disappearances ; but this difficulty can 
be overcome with sufficient practice ; there would 
necessarily be fewer re-appearances observed, since 
the majority of them occur after midnight; this 
would necessitate some weighting of the results, to 
obtain the mean error of longitude. The present 
system cannot be relied on to give the true error of 
the moon in longitude, for errors in the assumed 
semidiameter and in the assumed coefficients of the 
variation and the parallactic inequality are not 
eliminated. However, the errors from these sources 
should be the same every year, so we can take the 
results with confidence as showing how the mean 
error of longitude is changing from year to year. 
Prof. Brown and Dr, Dirk Brouwer have published 
(Asir. J., 970) their discussion of the observations 
of the year 1930, and also give a preliminary result 
for 1931. The following table gives the values for 
different years, with their differences: 


Yew. 

Obi. minus Tib, Long. 


1027 

+ 6-92* 

... 0-60* 

1928 

+ fl'32 

... 0.3a 

1929 

+ 5*96 

0*17 

1930 

1931 

+ 6*79 

+ (5*6) provia. 


They conclude, from the run of the 4 differences, that 
‘theterror of longitude probably passes a minimum in 
1931 or 1932, and will then increase again. 






The 'Early History of the Cell Theory 


I T is now generally recognised that Schwann was 
not the first to diaoover cells in the body of an 
animal but he is often regarded as the founder of the 
theory of the conformity in the elementary structure 
of plants and animals. In a recent number of the 
Anatomischer Anzeiger Prof. F. K. Studni^ka shows 
that Schwann was neither the first to make this Bug- 
. gestiori, nor did he really prove it. He has studied 
the work of all the forerunners of Schwann and has 
attempted systematically to interpret the significance 
of their work. 

In 1823 H. Milne Edwards camo to the conclusion 
that the small granules (‘globuW) of 1/300 mm. in 
diameter, which he found in all the tissues he 
examined, are of varied origin and in groat part mere 
artefacts. Henry Dutrochet (1824) accepted some of 
H. Milno Edwards’s ideas (ho had soen the same 
globules), but he made a great advance by directing 
attention to cells in the modem sense, as typified for 
example in the ganglion cells of Helix and Arion and 
the cells in the glands of Helix. In his opinion, the 
globules of Milne Edwards develop into small vesicles, 
that is, cells. He compared these animal cells not 
with the ‘great’ plant cells, but with the small ‘cells’, 
found in the walls of the latter, which probably are 
i plastids and starch granules. According to Dutrochet, 
the difference between the colls of animals and those 
of plants lies in the fact that in plants they develop 
much farther than in animals and give origin to large 
vesicular formations, whereas in animals they retain 
the globular form. Dutrochet was completely mis¬ 
taken in describing such ‘cells’ in animals, because 
the ‘cell* (that is, the cell in plants) of those times 
conformed to the usual meaning of this word in 
English. It corresponded to what we call the cell 
membrane. As is well known, such cells are only 
exceptionally present in the tissues of animals. Rich, 
who has dealt with Dutroohet’s work more recently 
(1926), takes into consideration only Dutrochet’s 
conclusions, some of which happen to agree with our 
modem ideas, but he overlooks the fact that these 
conclusions were not sufficiently proved and were, 
therefore, more speculations. Dutrochet foreshadowed 
the cell theory but he was not the founder of the 
latter. 

Raspail (1827) distinguished small and large 
'globules’ (erythrocytes, for example) and ‘cells’ and 
pointed out that the latter may assurno a very 
elongated form, for example, muscle, nerve. 

H. Milno Edwards’s observations of globules in the 
body of animals had some influence upon contem¬ 
porary literature, but to Dutrochet’s and Rnspail’s 
theories of the essential identity of the ‘cells* of both 
plants and animals, no special attention was paid. 
They were regarded, not quite without justification, 
as unproved. 

In 1836, Purkinje’s pupil G. Valentin described 
‘granules’ in the body of an embryo, ‘globules’ in the 
chorda dorsalis and ‘cells’ in the cartilage of the larvae 
of the frog. Another pupil of Purkinjo, Raschkow, 
described (1836) cells in the epithelium of the gums 
-and directed attention to the similarity of the latter 
to the cells of plants. Following on Purkinje’s des¬ 
cription in 1826 of the vesicula genninativa in the 
ovum of birds and the discovery by R, Brown, in 
1831, of the nucleus in plant cells, these authors 
also described the existence of the cell nucleus in 
animal cells, which had not been observed by 
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Dutrochet and Raspail* In 1836, Johannes Muller 
rediscovered the cells of the chorda and cartilage. 

In 1837, Purkinje communicated to a meeting of 
the German Men of Science and Physicians in 
Prague a short note on a theory of the conformity in 
the microscopic structures of plants and ahimals and 
directed attention to the differences between them. 
This was not a cell theory, and even later Purkinje 
firmly rejected Sohwann’s cell theory (1839, 1840). 
The great advance he made, however, was that he 
no longer attempted like other workers to discover 
the plant ‘cell’ in the body of animals. (We must 
here bear in mind that the ‘cell* of Purkinje’s con¬ 
temporaries corresponded to the cell wall or the cell 
membrane in the modem sense.) Purkinje did not 
describe ‘cells’ in animals, but, more correctly, 
‘granules* ( K&rnchen ), quite different from the 
‘globules' of H. Milne Edwards, and formed by a 
special vital substance containing a nucleus. For this 
vital substance, he was the first to use the term 
‘protoplaama’ and he concluded that this substance 
and not the outer part, or cell membrane as we would 
call it to-day, formed the essential constituent of the 
‘granules’. 

Studnifcka has dealt with Purkinje's work in a 
special paper i “Purkinjes und seiner Schuler 
Verdienste um die Zelltheorie” 1 . He points out 
that J. E. Purkinje (professor of physiology in Breslau 
and from 1861 in Prague) is to be looked upon as 
one of the founders of experimental physiology and 
modem histology and microscopical anatomy. He was 
one of the first to give an account of the methods 
for the study of the animal tissues and in a series of 
papers in conjunction with his pupils described in 
detail the structure of the chief tissues of the animal 
body. In particular Purkinje and his pupils described 
the ‘granules* in these tissues, which represent the 
cells of modem histology, and so to this school 
(of which Valentin was a very prominent member) 
belongs the distinction of having been the first to 
recognise the manifold variety of cells in the animal 
body. The school of Johannes Milller also discovered 
the cells of the animal tissues independently, but 
their observations were published later than those of 
the Purkinje school. 

Notwithstanding the advances made by the 
Purkinje school, Sohwann (1838, 1839) in his well- 
known book (in which he developed his own cellular 
theory) returned to the views of Wolff, Oken and 
Dutrochet. For him, the outer part (cell membrane 
in the modem sense) was the essential constituent of 
the ‘coil' and he attached no special importance to 
the cell contents. Nevertheless his views came to be 
widely accepted and quite overshadowed those of 
Purkinje, the consequence being that his name 
became associated with that of Schleiden as the joint 
founder of the coll theory. So far as the completely 
mistaken theory of oytogenesie which. these two 
writers advocated is concerned, this was no doubt 
justified ; but Schleiden and Schwann are usually 
regarded as the founders of the cell theory in the 
modem sense without any qualification. Even 
Haeckel regarded Schleiden as the' first to extend 
the cell theory to plants but the botanists never paid 
great attention to Schteiden’s erroneous discoveries, 
and it is, therefore, the more remarkable that to 
Schleiden alone was attributed such an important 
part in the history of the histology of animate 
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Schwann introduced Schleiden's errors into animal 
histology r reinforced by one of his own, namely, the 
idea that new oells originate chiefly between the old 
cells, not within them. On these mistaken ideas 
(the wrong definition of the oell and erroneous ideas 
of cell formation) Schwann built up his theory of the 
“conformity in the structure and the development 


of the cells in animals and plants”. It remained for 
Max Sohultze to correot, twenty-two years later 
(1861), the errors of Schwann's theory in the sense 
of Purkinje's ideas. 

J. Flobian. 

Anat. Anzvigtt) 1027, and Acta Soc. natur Bmo, 1027, 


The 'Butterfly* 

problem of reducing the sphere to a plane 
1 surface has ever been a difficulty. This realisa¬ 
tion has led cartographers to adopt the policy of 
constructing a map for a specific purpose. The most 
important features which have to be embodiod in 
maps may be classified in three categories: ( V) 
exactness of shape ; (2) exactness of area ; (3) 

exactness of relative position. Whichever of these 
features will be required is decided by the purpose 


Map Projection 

a substitute for the globe and on development is a 
spherical representation and not a reproduction. The 
cube of the gnomonic projection is replaced by this 
modified octahedron. 

The other unusual figure is the combination of 
various projections, namely, 1, 2 and 3. This gives 
rise to a grave defect when one remembers that an 
essential feature of any map is ease of interpretation. 
A form of projection frequently employed for statis- 



Fw. I- Butterfly map of the world. The three variant* are condensed to one 


of the map, and when this has been decided a map 
is constructed on an appropriate projection. The 
required feature is embodied in the map, the others 
are ignored, with the result that distortion in some 
respect is usually apparent. 

Mr. B. J. 8. Cahill, of Oakland, California, has 
regarded this problem from a fresh angle. Instead of 
making one purpose dictate the form of the whole 
map, he has realised that in a world map the land 
areas may be required for one purpose and the 
water for another. There is also the uneven dis¬ 
tribution of land and water over the globe. 

The resultant map, constructed to serve many 
purposes, has been achieved by incorporating various 
projections into one final form, and by representing 
the globe by an octahedron (Fig. 1). Such a figure 
is oapable of being more closely approximated to the 
sphere by the addition, on either face of the octa¬ 
hedron, of smaller tetrahedrons. Thus the principles of 
triangulation as applied in plane work are translated to. 
the solid. Such an octahedron with tetrahedral modi¬ 
fications can easily be developed into a plane surface. 

It mupt, however, be noticed that such a figure is 
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tioal purposes is that of Mollweido. This is an equal 
area of projection and when constructed with the 
Greenwioh meridian in the middle of the map, areas 
in remoter longitudes assume very distorted shapes. 
To obviate this difficulty the usual form of the pro¬ 
jection is replaced by an interrupted form. Against 
such forms there has always been the accusation 
that they are not easy to read. 

In the case of the ‘butterfly’ map this criticism will 
be made, and strongly asserted, because the oon- 
tinuative feature is missing. The faces numbered 2 
do not oonform to the original octahedral boundaries, 
whilst the junctions of the portions 1 with 2, 2 with 
3 are not too happily made. Such breaches of con¬ 
tinuity as are evidenced in tracing the 6° N. latitude 
and in north-west India (sheets 2 and 3) will require 
more than supplementing by simple graphio diagrams. 

The use of this modified octahedron instead of a 
single plane is an advantage, but it cannot give a 
sphere, whilst the discontinuity due to the unhappy 
alliance of divers projections will scarcely “help 
mankind to learn to think planetarily”. 

J. E. COLBOnOUOH. 




Education and Training for Management 


A DISCUSSION arranged by the Department of 
Industrial Co-operation of the Section of 
Economic Science and Statistics at the York meeting 
of the British Association was devoted to the 
selection, training and placing of administrative 
personnel, including the study of the “Case Method” 
as an instrument in education and training for 
management. The discussion was opened by Mr. 
Jules Menken, of the Department of Business 
Administration at the London School of Economics. 
Mr. Menken described the Case method which was 
originally developed by the Harvard Business School 
in the United States. The method is used in many 
other American schools of business administration 
as well as at the Business Preparation Centre of the 
Paris Chamber of Commerce but is little known in 
Great Britain. Essentially the method consists of 
the discussion in class of problems actually ‘ drawn 
from business experience. A business case or problem 
sets forth the facts involved in a particular business 
situation. It is prepared by the students before 
they come to class and then forms the basis of a 
conference or discussion. The student is thus trained 
to analyse types of business situations, to find 
principles on which action must be taken in a par¬ 
ticular situation, to formulate a plan of action 
, and to justify his policy and plan in reasoned argu¬ 
ment. 

The successful use of this method depends upon 
such fuetors as the selection and training of teaching 
staff, the development of confidence among the firms 
associated to secure the provision of material for 
the cases, and the planning and presentation of 
the material obtained in a suitable manner. Of 
fundamental importance is the use of the method 
with students sufficiently mature in mind and 
experience to participate in the discussions. The 
method can be usod inductively or deductively but 
it is relatively unsuited for the teaching of system¬ 
atised knowledge. Mr. Menken claimed that the 
method is a valuable instrument for developing a 
technique of analysis and training the powers of 
judgment required in business decisions. 

The second paper in the discussion was contri¬ 
buted by the Hon. J. F. A. Browne, who outlined 
some suggestions for co-operation between the 
universities and industry in the placing of those 


who have qualified not as specialists such as chemists, 
engineers, etc., but who have taken a general degree and 
left the university without a specific vocational 
qualification. After emphasising the futility of 
specialised training for business management at the 
universities, Mr, Browne suggested that it is 
more important for a man to enter business with 
a wide general education and a keen mind, trained 
to learn quickly and accurately, to grasp the essential 
points of a problem and to analyse a difficult 'situa¬ 
tion. The absence of any agreed demand ae to 
what qualifications are neoesaary in its recruits, 
indicates how far industry still is from being pro¬ 
fessionalised. but industry should regard .the uni¬ 
versities as a field for recruitment and pay much 
more attention to machinery for careful and system¬ 
atic selection of candidates. Bad selection in the 
past has been largely responsible for much prejudice in 
industry against university men. Much more of 
the personal touch is desirable in the work of the 
Appointments Board particularly in the selection 
of candidates to be recommended for specified 
vacancies. Prospective employers should be able 
to depend on the Appointments Board for a per¬ 
fectly frank opinion about a man and to regard 
it as an absolutely reliable souroe of confidential 
information. By more careful solection of candi¬ 
dates and particularly by warning them from apply¬ 
ing for posts for which they appeared to be unsuit¬ 
able, the Board could render genuine service to its 
candidates and prevent the development of an 
inferiority complex in the minds of those who might 
otherwise continually apply without success for 
posts for which they were unsuitable. Efficient 
selection by the Board, however, depends essentially 
on industry telling the Appointment Boards frankly 
what it requires in particular vacancies and in 
furnishing particulars of the appointment, its duties 
and prospects comparable in fulness of detail with 
those supplied by Government regarding Govern¬ 
ment appointments. Extension of the organised 
training schemes now being developed by industry 
is of real value and the Management Research 
Groups might well explore the possibilities of co-op¬ 
eration in this field, particularly in securing a common 
approach between different firms and the university 
appointments boards. 


The Wren Tercentenary 


T HE loan exhibition of portraits, architectural 
drawings, models, manuscripts, and personal 
relics illustrative of the life and times of Sir 
Christopher Wren, brought together in the Trophy 
Room by the Dean and Chapter of St, Paul’s 
Cathedral, is now open to the public view, and 
frill undoubtedly ensure large attendances, for 
Wren is secure in the nation’s affectionate regard. 
Very suitably the opening of the exhibition was 
undertaken by Sir Frederick Gowland Hopkins, 
president of the Royal Society, who delivered a 
brief address dealing with various aspects of Wren’s 
many-sided career* 

The catalogue of the exhibits contains 168 entries 
of objects; happily it does not err on the score of 
meagre description. It would, perhaps, have been 
helpful to have supplied such an important issue as 
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this—one doubtless destined to circulate all over the 
world—with a preface embodying the main events 
of Wren’s life, in particular, at least, the series 
culminating in his great architectural achievement. 

Several portraits of Wren at varying ages are 
shown. These include the small full-length, attri¬ 
buted to Gascar, 1074—80, from Welbeck Abbey, 
the portrait in the Sheldonian Theatre, Oxford, 
presumed to be by Bir James Thornhill (about 
1676), the St. Paul’s modified copy of the KneUer 
in the National Portrait Gallery (17U), and the 
Royal Society’s portrait# pointer uncertain. There 
is also the Wren death mask, lent by All Souls’ 
College, Oxford. On a sheet of foolscap size appears 
the following: “I will give one thousand pounds 

a yeare. Whithall 20 March Charles R.**-?-' 








M I ^ve t#o hundred pounds ft year© to begin 
from Midsummer dAy last past. July 17,1678 James,*’ 

A wealth of material is illustrative of projects and 
plans for re-building London, its churches, and 
public offices, under royal commission. Singular 
in its interest is the great model and rejected design 
(in oak and other media, and now in complete repair) 
submitted to the King for a new St. Paul*H, A copy 
is exhibited of Willis’s ‘‘Anatomy of the Brain” 
(1664), Though the plates are unsigned they wore 
the work of Wren, as stated by Willis in the preface. 
It remains to add to this brief notioe of some of the 
many objects displayed that the unique “heir¬ 
loom” copy of “Parentalia" (Memoirs of the Family 
of the Wrens, 1760) is exhibited. This copy 
descended in the family of Wren, ultimately, by 
purchase, passing into the ownership of the Royal 
Institute of British Architects. 

From the earliest inception of the Royal Society, 
and onwards. Wren had been a faithful coadjutor 
in many ways, a councillor strenuous in effort, prompt 
in action. On St. Andrew’s Day, November 30, 
1680, the date of the anniversary meeting (held at 
Gresham College) for the election of a president and 
council, it appears that Wren had been re-nominated 
for membership of council, in company with others. 
A new incoming member, no other than Robert 
Boyle, the illustrious philosopher, was chosen as 
president to follow Sir Joseph Williamson. How¬ 
ever, the unexpected happened, for Boyle, in a letter 
to Robert Hooke, declined office, respectfully desiring 
the Society to proceed afresh. Whereupon, without 
any dissentient, Sir Christopher Wren was elected, 
and he was continued in the post at the anniversary 
meeting of the year following. 

Our existing cordial relations with Sweden are 
curiously reminiscent of that remote gathering. It 
is recorded that whilst the lists were being collected, 
M. Lyenbergh, envoy from the King of Sweden, 
presented a letter and two books from Dr. Olaus 
Rudbeck, professor of anatomy at Uppsala, Sweden, 
for which the president returned the Society’s 
thanks to the envoy. Both comm indications engaged 
discussion at a subsequent meeting. 


University and Educational Intelligence 

Cambridge. —The professor of physiology has, 
with the approval of the General Board, appointed 
G. 8 , Adair, of King’s College, an assistant director 
of physiological research. 

The Cavendish professor of experimental physios 
gives notioe that the Clerk Maxwell Scholarship will 
be vacant in December 1932. Candidates are request¬ 
ed to send in their applications to Lord Rutherford, 
at the Cavendish Laboratory, on or before'Novem¬ 
ber 1 . 

At Trinity College Mr. ff. Davenport and Mr. 
G. A. Millikan have been elected into fellowships. 

Sx. Andrews. —An extensive addition has been 
made to the Bute medioal buildings in the form of 
a new block to house the Departments of Botany and 
Geology, zoology taking over the accommodation 
vacated by botany. The new building is of stone 
and has a dignified appearance, combining har¬ 
moniously with its surroundings. The ground floor 
is occupied by the Botany Department and com¬ 
prises a lecture room, which will accommodate 
seventy students, laboratories, research rooms and 
herbarium. Above are the classrooms of the Geology 
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Department, together with laboratories for palaeonto¬ 
logy, mineralogy and petrology. Excellent facilities 
are available for research both in the building and 
in the country round St. Andrews. 

The work of the Departments of Chemistry and 
Natural Philosophy was handicapped last session on 
account of the fire on November 3. Reconstruction 
and alteration have now been completed, add 
improvements have been made in the physical and 
chemical laboratories. A good-sized honours labora¬ 
tory has been provided at the top of the main staircase 
for students of physics, and the accommodation for 
physical chemistry has been much improved. Mr. 
Donald Mills was the architect for all these buildings. 

Research in higher education is recognised and 
encouraged by the United States Office of Education 
as of fundamental importance at the present time 
and the first of a series of official bulletins on 
the subject has recently been issued by the Government 
Printing Office. This reproduces eleven papers read 
at a conference held last year under the joint auspices 
of the Office of Education and the University of 
Oregon. Some years ago this University instituted 
an elaborate investigation of the methods by which 
university teaching might be improved. A five-year 
experimental programme was prepared and a faculty 
committee proceeded to carry it out. In the papers 
now published are summarised some of the results 
grouped under the headings “Instruments of Measure¬ 
ment” (for example, marking systems and types of 
examination), “Student Personnel Studies” and 
“Administrative Measures Based on Tost Results”. 
Under the second of these aro included some inter¬ 
esting accounts of “orientation” and “how-to-study** 
courses designed as safeguards against the waste of 
time and discouragement which, in the absence of a 
tutorial system, are too often experienced by students 
on passing from school to university, while they are 
adjusting themselves to the changed conditions of 
life and study. Such courses, consisting mainly of 
assigned reading, discussion, some lectures with drill 
in note-taking, and a large amount of specific drill 
in approved methods of study and economies in the 
use of time, have been provided at Oregon since 1927 
,and their results have been carefully watched and 
evaluated both subjectively (collecting students’ 
opinions) and objectively—by comparing academic 
records of students who had participated in the 
course with those of ‘control’ groups who had not. 


Calendar of Geographical Exploration 

Oct. 25 , 1616 —West Coast of Australia 

Dirk Hartogszoon reached the island still known 
as Dirk Hartog Island and sailed northward along 
the west coast of Australia from 26$ rt to 23° S. In 
1696 de Vlomingh, in the course of an important 
survey of the coast, during which the islands fringing 
Shark’s Bay were discovered, found a pewter plate 
set up by Hartog on his visit. De Vlomingh also 
visited the Swan River, so named from its black 


Oct. 36 , 1776 ,—South-west United States 
Two Franciscan friars,. Fathers Escalante and 
Dominguez, reached the Colorado River on their 
return from a journey begun in Santa F6 in July. 
Thej* set out with the aim of opening up an overland 
route from northern Mexico to the Pacific seaboard. 
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the triethanolamine) the reagent can be mlkiQb-'ift-t* 
react strongly with Irevulose, but not to OxuUs# 
dextrose.—W. G. Moffitt: A colorimetric method for 
the determination of chloroform. The blue colour 
reactions given by chloroform with ot- or (S-naphthol 
in a strong solution of sodium hydroxide have been 
made the basis of a rapid oolorimetric method of 
determining chloroform. None of the seven ohloro 
compounds tried (including carbon tetrachloride) was 
found to have any appreciable influence on the 
reaction with (J-naphthol, although a-naphthol gives 
a blue coloration with carbon tetrachloride under the 
conditions of the test. 

Melbourne 

Royal Society of Victoria, Aug. 11 .—Leo W. Stack: 
Victorian Tertiary Polyzoa. (2)—Catenioellid®. A 
review of this typically Australian group of the Polyzoa 
and a suggested new subdivision into three subfamilies, 
based on the position of the ovicell on the zoorium. - 
This paper discusses the new subfamily Vittaticellince 
and correlates ovicelled zooecia described as distinct 
species with previously described forms. 

Rome 

Royal National Academy of the Lincei, May 1.— 

G. Armellini: The increment of the eccentricity in 
the problem of two bodies of diminishing mass, with 
applications to the orbits of binary stars. For a 
system consisting of a satellite aagid a principal star, 
it has been shown that, if the mass of the system is 
a decreasing function of the time, the mean orbital 
distance is an increasing function of the time. Some 
authors consider that, under these conditions, the 
eccentricity remains virtually constant, but it is now 
shown that this view is inaccurate.—U. Broggi: 
Series of factorials and equations to the differences.— 

R. Cacdoppoli: Linear functionals in the field of 
analytic functions.—A Mambriani: The sum* 
inability of Fourier’s double series of discontinuous 
functions.— T. Boggio : A theorem of Siacci for the 
motion along a curve.—A. Constglio : A revolving 
elliptical obstacle invested by an irrotationol plane 
current.—G. Agamennone : The reflection of seismio 
waves at the antipodes as a cause of earthquake 
shocks. An attempt was made by Oddone in 1907 
to prove that seismic waves, generated by a violent 
earthquake shook, may be propagated along the 
earth's diameter to be reflected back along their path 
and thus give rise to a shock of lpss intensity than , 
that of the original shock ; a second such reflection, 
giving another shock, was also considered possible. 
Various difficulties involved in such hypothesis are 
now discussed.—B. Rossi: Secondary effects of 
penetrating corpuscular radiation. In traversing 
matter, the corpuscles of penetrating radiation 
generate a secondary radiation, probably also cor¬ 
puscular. The number of such secondary corpuscles 
generated in iron is only about one-half of the num¬ 
ber generated in lead and is less than would correspond * 
with the ratio between the two densities. The 
penetration in iron is, however, about, three times 
that in lead, so that the number of secondary rays 
in equilibrium with the penetrating corpuscular , 
radiation should be somewhat greater in iron than " 
in lead.—B. Rossi and B. Crinb : Anomalies in the 
absorption of penetrating radiation. Measurements 
of the absorption in thin lead screens have been mads 
to show the influence of secondary radiation in 
experiments carried out by the coincidence method 


The^ failed in this, but their journey Was the most 
important achievement in the south-west of what is 
how the United States until the beginning of the 
nineteenth century. From Santa F 6 they went north¬ 
west, crossing the upper Rio Grande and entering the 
basin of the Colorado. They reached the head waters 
of the San Juan, its eastern tributary, crossed the 
plateau region between it and the upper Colorado and 
traced part of the course of the Rio Dolores. They 
visited the Yuta (Utah) Indians and arrived in the 
territory of the Comancho Indians after crossing the 
Green River. A difficult mountain traverse brought 
them to Utah Lake, which discharges northwards 
into the Great Salt Lake. This journey marks the 
farthest advance of the Spaniards in the interior of 
North America ; it was not followed up, fur hunters 
and adventurers from the United States being the 
first to make their way into the region of the Great 
Salt Lake. Escalante’s narrative gave useful infor¬ 
mation about the climate, products and peoples of 
the region. 

Oct. 29 , 1762 .—Niebuhr in Yemen 

A party of Danish scientific workers, among whom 
waa Carsten Niebuhr, a mathematician and practical 
surveyor, arrived at Jidda in a pilgrim ship. There 
they remained for two months before thoy could get 
a barque to take them on to Yemen, and they passed 
the time in making observations on the country 
inland. The party broke up at Beit el-Fakih, and 
between them covered most of the Tehema south¬ 
wards to Tais and Zobid and the lower mountains. 
They were able to travel unmolested in a country 
afterwards noted for its fanaticism until they reached 
Mokha. Three of them reached Sana in July, 1703, 
but they were ill, and two had died ; they decided to 
return, two of them dying on the voyage. Niebuhr 
was in Arabia again in 1705. Sana, his farthest point 
inland, is less than a hundred miles from the Red 
Sea coast, and he explored but a small region. Yet 
the insight he showed and the careful and faithful 
delineation of what he saw have mode his work a 
classic still valuable to the student and would-be 
traveller in the Yemen. 

Societies and Academies 

London 

Society of Public Analysts, Oct. 5.—E. Hinks; 
Third report of the Milk Products Sub-Committee : 
The analysis of sweetened condensed milk in which 
the sucrose has altered during storage. The problem 
was at first thought to bo one merely of determining 
invert sugar, but by the study of ‘aged’ sweetened 
condensed milk by various processes, a modified 
Barfoed process, copper reduction processes, and in 
particular a combination of the polarimetrio and 
chloramine-T-iodide oxidation, it was found that 
the usual hydrolysis products of sucrose present, if 
any, were dextrose, tovulose and luovan, the propor¬ 
tion of dextrose being sometimes as high as nine or 
ton times that of laevulose.—E. B. Hughes; A new 
copper reagent for sugar determinations. This 
reagent consists of copper acetate (5 gin.) mixed 
with triethanolamine (5 gm.) and made up with 
water to 100 c.c. The reagent has selective reducing 
properties ; its action on dextrose is appreciable; 
its action on tovulose is very much greater, and it is 
only negligibly active towards sucrose, lactose and 
maltose. By modifying the formula {also by purifying 
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arid to indicato how such influence depends on the 
position of the * absorbing screens.—F. De Carli: 
Compounds of urea with alkaline-earth bromides. 
The solubility isotherms at 11 ° of the systems, 
CaBr*— CO(8B % )r-K t Q and SrBr»—COCNH,),—H a O 
reveal the formation of the compounds, CaBr t , 
4CO(NH,) |f 2 H l O and SrBr lf 4CO(NH t )„ 2H t O, 
the existence of which in solution is not, however, 
shown by measurements of the density and fluidity.— 
D. Marotta and G. Ros&nova: The structure of 
C-substituted derivatives of barbituric acid. The 
formation of barbituric acid and its C-substituted 
derivatives by condensation of malonic acid and its 
derivatives with carbodiamide indicates for these 

CO ’NH 

compounds the structure CH s R 1 <^,q -NH^CO- 

Observations on the metallic derivatives of the com¬ 
pounds and their behaviour on fusion with potassium 
hydroxide raise a doubt as to the accuracy of this 
constitution.—B. Monterosso.: Cirrepodological studies 
(7). Euryalinity and anabiosis in Chthamalus 
eteUatus Ranzani. When immersed in fresh water, 
C. steUalue depressus survives for four months at the 
most and undergoes a partial crisis in its motor 
aotivity, but there is no arrest in the relative function 
and no assumption of a hypnic state (Kreps’ Salz- 
schlaf). —M. Sacchetti : Certain Zygosaccharotnyces. 
Copulating yeasts appear to be widely diffused in 
Nature and a number have been isolated from various 
Italian products. None of these could be made to 
sporulate by Hansen’s method, but all sporulated on 
the upper portion of streak cultures on agar or 
gelatine. To two new species the names Zygosac- 
charomyces gracilis italicus and Z. felsineus are 
given.—Federico Millosevich : Obituary notice of 
Ferruooio Zambonini. 

Sydney 

Royal Society of New South Wales, July 6 , -A. R. 
Penfold and F. R. Morrison : The occurrence of a 
number of varieties of Eucalyptus radiata (E. 
nu/merosa) as determined by chemical analysis of the 
essential oils (1). The several physiological forms 
of this plant cannot be distinguished on morpho¬ 
logical evidence but are readily differentiated by the 
variation in the chemical composition of the essential 
oils. The forms con also be separated in the field by 
crushing the leaves and noting the odours. The 
chemical evidence in support of the physiological 
forms is taken from the following data ; specific 
gravity, optical rotation, refractive index at 20° C„ 
composition.—H. G. Raggatt and H. F. Whitworth : 
The intrusive igneous rooks of the Muswellbrook— 
Singleton District. (2) The Savoy Sill, with rook 
analysis by W. A. Greig. This paper describes a large 
sill-like mass of Tertiary age which intrudes the 
Greta Coal Measures near MuswelJbrook. The 
intrusion is shown to be a composite sill, the feeding 
channel of which appears to be partly exposed. The 
occurrence of two rock types is recognised, one 
analcite dolerite, and the other soda syenite. An 
analysis of each of these two types is given and 
their relationship to each other discussed both from 
the point of view of petrology and tectonic geology. 
—Francis P. Dwyer and David P. MeUqr : The 
crystal structure of indium. While earlier gonio- 
metrio studies made on electrodeposited crystals of 
indium have resulted in their assignment to the cubic 
system, the lines of a powder photograph made with 
an impure sample of indium have been interpreted 
as arising from a faoe-centred tetragonal structure. 
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In order id check' the former observations, powder 
photographs have been made with carefully purified 
indium deposited on fine silver wires under different 
conditions of temperature and current density. In 
none of the photographs was there any indication of 
a pattern which oould be attributed to a cubic space 
lattice. The face-centred tetragonal structure of 
Hull was confirmed. The constants found for the 
lattice were: a 0 — 4-687 (0*002A.) f Cq = 4 964 
(0 002A.), a ;c -= 1*078. 

Vienna 

Academy of Sciences, June 23.—Anton Kailan and 
Rudolf Raff : Velocities of esterification of alcohols 
in acetic acid. Velocity constants, and their depen¬ 
dence on the structure of the alcohol, etc., have been 
determined for the esterification of a number of 
alcohols by acetic acid.—Guido Machek : Action of 
gaseous cyanogen on phenols (1); Dioyanogen and 
the three dihydroxybenzenes. Pyrocatechol yields a 
cyano-derivative, which may be ocotylated, benzoyl - 
ated and methylated, but resorcinol and quinol yield 
equimolecxilar additive compounds with dicyanogen. 
—Fritz Ricder and Elisabeth Rona : The ranges of 
the a-rays of actinium products, RdAc, show, 
besides the main groups with ranges of 4 0 cm. and 
4 *26 cm., also groups of lass intensity with the values 
4*6, 4 2 , and 4*1 cm. respectively. Ac X shows 
groups with the ranges 4-0 and 4*66 cm., as well as 
the principal group (4*2), and Ac C, the two known 
groups (4-9, 6*39). With Ac Em, the recently dis¬ 
covered subsidiary group (6 * 2 ) and a distinct double 
character of the principal group are noted. Ac A also 
exhibits signs of complexity (3 groups).—Gerhard 
Kirsch and Fritz Rieder : The neutron emission of 
beryllium. Investigation of the excitation of the 
beryllium nucleus to emit neutrons by the Wilson 
method shows that this is a resonance process, which 
can be brought about by a-particles with ranges of 
35 *4, 30*0, 26*3, and about 16 mm. From considera¬ 
tion of the absorption curves it appears necessary to 
assume that emission of neutrons occurs preferably 
in the direction of impact of the a-particles and in 
the opposite direction.—Marietta Blau and Herta 
Wambacher : The behaviour of a granule-free emul¬ 
sion towards a-particles. The blackening of such an 
emulsion by a-particles follows laws different from 
those holding for the blackening of ordinary photo¬ 
graphic films.—Walter Spath : Spectrographic detec¬ 
tion of very small quantities of substance. The 
smallest quantities (in grams) detectable arc, by the 
spark method : 10 10 Cd, 10 10 Mn, 10 *’ As, 10 ’ Te, 

10 "* Tl, 1 G’ U Sr and 10 y B Li, and by the arc method, 
10 -*« Cd, 10 *» To, 10 *» Tl and 10 * Mn.—Roman 
Lucerna : History of the development of the Matter¬ 
horn (4482 metres).—H. K. Barrenscheen and 
Johannes Pany : The role of phosphation in the 
intermediate carbohydrate metabolism of plants ( 2 ). 
Assimilating Elodea canadensis yields a hexosamono- 
phosphoric acid which belongs to the levulose series 
but is different from Neuberg’s ester. From germinat¬ 
ing wheat a phosphated octa-amylose may be isolated 
and the action of taka-diastase on this also gives a 
hexosemonophosphoric acid of the levulose series. 
Partial degradation of an artificially phosphated 
starch by means of taka-diastase results in a phos¬ 
phated octa-amylose identical with that derived from 
seedlings. —H, K. Barrenscheen, Johannes Pany, and 
Robert Berger: Glycogenolysis. Post-mortem glyoo- 
genolysis of the liver does not proceed linearly but 
follows a stepped curve, analogous to that of the 
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I p tj wi on of inorganic phosphate* the coupling of the 
'';t"iSp processes being thus indicated. The glyco- 
chnolyeis is accompanied by the appearance of a 
hexosemonb^hosphoric acid, the amount of which 
increases meet during the period when the liberation 
of sugar ftttd phosphate in declining. The hexose- 
monophoaphoric acid isolated from rabbit and dog 
livers is chemically different both from those previously 
obtained from biological material and from the 
artificial products.— H. K, Barrenscheen and Bfela 
Visfrhclyi : Glycosis of the blood (2) : Pyrophos¬ 
phate fraction and glycolysis. Except with pig’s 
blood, the content of pyrophosphate in different 
bloods increases with the glycolytic power. The 
whole blood and the erythrocytes, and, to a loss 
extent, the serum and plasma, contain an enzyme 
which effects the scission of inorganic pyrophosphate 
and is inhibited by fluoride.— H. K. Barrenscheen and 
Kail Braun : Glycolysis of the blood (3) : Restriction 
of glycolysis. The pyrophosphate fraction seems to 
contain an essential part of the co-enzyme effecting 
glycolysis.— H. K. Barrenscheen, Karl Braun, and 
Miklos Dreguss : Inhibition of glycolysis and accumu¬ 
lation of methylglyoxal. H. K. Barrenscheen and 
Karl Braun: Colour and precipitation reactions of 
methylglyoxal.—H. K. Barrenscheen and Miklos 
Dreguss ; Colorimetric micro-method for determining 
methylglyoxal. By separating the bis-hydrazone 
formed with 2:4-dinitrophenylhydrazine, results ac¬ 
curate to ± 4 per cent are obtainable— -H. K. 
Barrenscheen, Karl Braun, and Miklos Dreguss ; 
Inhibition of glycolysis and disappearance of mothyl- 
glyoxal.— H. K. Barrenscheen, Leopold Frey, and 
Otto Renth: Muscle rigidity and co-enzyme.—H. K. 
Barrenscheen and Wilhelm Filz: Co-enzyme action 
(1): Inhibition of glycolysis and liberation of am¬ 
monia. The liberation of ammonia appears to be 
partly responsible for the inactivation of the co¬ 
enzyme in glycolysis, -Franz M. Kuen ; Oxidation 
of sugar by atmospheric oxygen and hydrogen 
peroxide. 

Forthcoming Events 

TUBSDA Y, Oct. 20 

Royal Anthropolohioal Institute. —Dr. P. V. van 
Stein CallenfeU : “Some Early Migrations in the Far 
East”, at 8.30 p.m. 

FRIDA Y t Oot. 28 

Institution of Chemical Engineers— (First Hinchley 
Memorial Lecture).— Mr. H. T. Tizard : “Chemical 
Engineering arid the Aircraft Industry”, at 6.30 p.m. 
North East Coast Institution of Engineers and 
Shipbuilders —(Andrew Laing Memorial Lecture at 
Bolbec Hall, Newcastle).—Eng. Vice-Admiral Sir 
Reginald Skelton : “The Work of Andrew Laing”, at 
7 P.M. 

'East London Children’s Hospital, Shapwell.— Sir 
Bucks ton Browne : “Lessons to be Learnt from a 
Study of the Darwin Family”, at 8.46 p.m. 

Official Publications Received 

Great Britain and Ireland 

Proceedings of the Royal Irish Academy. Vol. 41, Section B, No. 4 : 
Tlw Flora of the Turloughs, a Preliminary Note. By R. Lloyd 
Praeger. Pp. 37-45. (Dublin : Hodges, Figgis and Co. ■ London : 
Williams and Norgate, Ltd.) 64. 

Transactions of the Institution of Chemical Engineers. Vol. ft, 
1981. Pp. 212. (London.) 

Journal of the Society for tlie Preservation of the Fauna of the 
Empire. New Series, Part 17. Pp. 62. (Hertford : Stephen Austin 
and Sons, Ltd.) 2t. 


Record of the Royal Institution of Great Britain, l0$2, Pp. 176. 
(London: Wm, Clowes and Sons, Ltd.) Bs. 

The Journal of the Royal Anthropological Institute of Great 
Britain and Ireland. Vol. 62, January to June. Pp, xxvi + 192 + 14 
plates. (London : Francis Bdwards. Ltd.) 16s. net. 

Department of Scientific and Industrial Research. Report of the 
Building Research Board, with the Report of the Dlreotor of Building 
Research for the Year 1931. Pp. lx + 166. (London: H.BI. Stationery 
Office.) »f. net. 

Proceeding* of the Royal Society of Edinburgh, Session 1031-1992. 
Vol. 62, Part 3, No. 19 : Filial and Fraternal Correlations In Sex- 
(Inked Inheritance. By Prof. Lancelot Hog ben. Pp. 331-336. 64. 
Vol. 62, Part 3, No. 20 : The Diffusion Coefficient* of Bromine-Hydro¬ 
gen, Bromine-Nitrogen, Bromine-Oxygen, and Bromtne-Oarbon 
Dioxide. By Dr. John E. Mackenzie and Dr. Harry W. Melville. 
Pp. 337-344. 94. (Edinburgh : Robert Grant and Son ; London : 
Williams and Norge tie, Ltd.) 

Philosophical Transactions of the Royal Society of London. 
Series B, Vol. 221, B476 : Experiments on the Development of Chick 
and Duck Embryos, cultivated in vitro. By C. H. Waddlngton. 
Pp. 179-230-f-plates 22-28. (London : Harrison and Sons, Ltd.) 

The Strangeways Research Laboratory, Cambridge. Report for 
1081. Pp. 18. (Cambridge.) 

Hull Museum Publications. No. 174 : Record of Additions and 
• Activities. By Thomas Sheppard. Pp. 14. No. 175 : Hull Shipping 
Pictures. By Thomas Sheppard, Pp. 23. No. 176 : Mill and Engine 
Models at the Hull Municipal Museums ; being an Account of snme 
Historic Industrial Models. Made by W. Marshall. Pp. 27. No. 177 : 
Ancient and Modern Wedgwood, exhibited In the Mortimer Museum, 
Carr Lane, Hull, July-August, 1932. Pp. 32. (Hull.) 

Other Countries 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Pamphlet No. 29 : The Pmslblllty of the Entomological 
Control of St. John’s Wort In Australia. Progress Report. By (T. A. 
Currie and H, Garthstde. Pp. 28. Pamphlet No. 30 : The Bmomlcs 
and Economic Importance of Thripi imagini* Bagnall, with Special 
Reference to Its Effect on Apple Production In Australia. By J. W. 
Evans. Pp. 48-1-3 plates. (Melbourne : H. J. Green.) 

Memoirs of the Punjab Irrigation Research Institute. Vol. 4, No. 1: 
An Examination of some of the Factor* determining the Hydrogen 
Ion Concentration of Suspensions of Punjab Bolls. Part 1 : Tire Effect 
of Concentration of the Boil Water Suspension. By A. C. Hoon and 
Dr. E. McKenzie Taylor. Pp. 11. 4 annas ; 54. Vol. 4, No. 2 : An 
Examination of some of the Factors determining the Hydrogen Ion 
Concentration of Suspensions of Puniab Solis. Part 2 ; The Variation 
of the Hydrogen ion Concentration of the 8*41 Suspensions with Time. 
By R. C. Hoon and Dr. E. McKenzie Taylor. Pp, 12. 4 annas ; 64. 
Vol. 4, No. 3 ; The Conductometric Method of Analysis os applied 
to Soil Survey Work. By R. C. Hoon. Pp. 10+2 plates. 6 annas ; 
74. (Lahore : Punjab Irrigation Research Institute.) 

The Indian Forest Records. Entomology Series, Vol. 17, Part l : 
Entomological Investigations on the Spike-Disease of Sandal (San- 
talum album Linn.). Part 1: An Introductory Survey of the Prob¬ 
lem. By Cedric Dover. Pp. Ill+63. (Calcutta: Government of 
India Central Publication Branch.) 1 rupoe ; It. 94. 

Indian ■ Institute of Science, Bangalore, investigations on the 
Spike-Disease of Sandal. 5 : Report of Progress made during the 
Quarter ending 31st Maroli, 1932. Edited by Dr. V. Subrahmanyan. 
Pp. il +18. (Bangalore.) 

Catalogues 

WUd-Barfiold Electric Furnaces for Works And Laboratories. 
Pp. 20. (London : WUd-Barfiold Electric Furnaces, Ltd.) 

Microscopes and Accessories. Pp. 112. (London : C. Baker.) 
Movable, Focussing Self-sustaining Fittings for all Purposes. 
Pp. 8, (Hazel Grove, near Stockport: John DugdtU and Oo.,Ltd.) 

Automatic Temperature Control. (List No. T.R.2.) Pp. 32. 

(London : Negretti and Zamhra.) 

Patent Pyrometer Controller for Temperatures up to 1400 a 0 
(2650 P FJ (Lint No. T.R.7.) Pp. 8. The Negretti ana Zambra Sea 
Surface Temperature Recorder. Pu. 4. (London: Negretti and Zambra.) 

Standard Books and Periodicals: a Reference Catalogue for 
Librarians, Institutions, Scholars and Collectors. (No. 993.) Pp, 164. 
(Cambridge : W. Heller and Sons, Ltd.) 

Newtoiv* Epidiascopes: High Intensity Model fitted with Special 
Diffusion Reflector*. Pp. 6. (London : Newton and Co.) 

Steel Frame Cable Hangers for Armoured Cables. Pp. 2. (Aston, 
Birmingham ; The Electric DopOL Ltd.) 

X-Ray Camera. (Ron. 33.) Pp. 2. Electrometer Triad*. (Trio. 33) 
Pp. 2. Glass Double Monochromator. (Specmo. 82.) Pp. 4. (Delft; 
P J. Kipp and ZOnen.) 
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The Patents and Designs Act, 193 a 

T HE new Patents and Designs Act, which 
comes into force on November 1, represents 
a serious attempt to remedy some of the, out¬ 
standing defects of the patent system of Great 
Britain. The importance of the Act at the present 
time is due to the dose relation, too little under¬ 
stood by politicians and administrators, that 
exists between invention and unemployment. A 
good patent system promotes employment by 
fostering inventions of the ‘originative* class, 
which create new demands and so absorb labour, 
while it has little effect, one way or the other, 
on inventions of the ‘intensive’ class, which 
cheapen the production of existing commodities 
and so tend to displace labour. A bad patent 
system, on the other hand, is a fetter on the 
limbs of industry and an instrument of blackmail. 

The present Act marks a definite advance, and 
the credit for it must go primarily to the British 
Science Guild. As the sequel to certain artides 
that had appeared in Nature, the Guild 
appointed a strong committee in April 1927, “to 
consider what changes could advantageously be 
made in the British patent law”, Dr. W. H, 
Eccles being chairman and Capt. C. W. Hume, 
honorary secretary. The report of this Committee, 
published in October 1928, was very widely dis¬ 
cussed, and further reports, based upon it, were 
prepared on behalf of the General Council of the 
Bar, a joint oommitteo representing the chemical 
industry, the Chartered Institute of Patent 
Agents, and a number of other bodies. In May 
1929 the Board of Trade appointed a depart¬ 
mental oommittee under the chairmanship of Sir 
Charles Sargant to go into the whole matter, 
taking the British Science Guild's report as the 
basis of its discussions. The present Act embodies 
the findings of the latter Committee, and few pieces 
of legislation can have been subjected to more 
extensive expert scrutiny before being passed. 
Lord Marks remarked at the second reading in 
the House of Lords: "The bill comes to us from 
the committee who for sixteen months, with the 
assistance [sic] of the British Science Guild, gave 
very great attention to this very difficult matter 
with the object of finding a remedy. Subsequently 
another committee sat for twenty-six months 
dealing with the same matter, so that we have 
in fact a bill which has been, in effect, before 
a Beleot Committee for three and a half years.” 
Whether the new Act achieves a substantial 
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part of the purpose underlying the British Science 
Guild’s report will depend very largely on the 
manner in which it is administered. If the Board 
of Trade is endowed with enterprise and vision, 
it will seize this opportunity of making British 
patents the most valuable and trustiest in the 
world, and so of encouraging the investment of 
capital under their shelter. 

At the very worst, the improvement in efficiency 
and smooth working entailed by the Act marks 
a substantial gain. It is unnecessary hero to 
enter fully into the numerous and highly technical 
changes that have been introduced. In one 
instance—the remedy against unjustifiable threats 
based on alleged patent rights—the Act prescribes 
even stronger remedies than the Guild thought it 
politic to suggest. Appeals from the Comptroller’s 
decisions will in future go to a High Court judge 
specially appointed. Nugatory inventions, such as 
perpetual motion machines,will no longer be patent- 
able. Anomalies and inconveniences arising out of 
the procedure under the International Convention 
have been removed. The Act also remedies an 
important defect that was missed by the Guild’s 
committee—the notorious Section 32 A, which 
fostered the introduction of absurdly wide claims 
into specifications. These and many other 
changes introduced by the Act are definitely to 
the good. 

A more important aim of the British Science 
Guild, however, and a policy that has always been 
advocated in these columns, has been to check 
the grant of invalid patents. In the grant by the 
Crown of monopolies that are legally invalid lies 
the root of the most undesirable features of the 
patent system. The new Act has not dealt 
very courageously with this problem, but it has 
allotted to the administration one discretion 
which, if exercised with vigour and wisdom, will 
yot make the British patent one of the safest in 
which a man can invest. The principal souroe 
of invalidity in patents is want of novelty. To 
teat the novelty of inventions, the Patent Office 
has since 1905 made a search amongst British 
patent specifications, and by doing so it has 
greatly improved the status of British patents 
and diminished the facilities afforded to that 
form of blackmail which depends on the unscrupu¬ 
lous (or unintentional) use of invalid patents. 
Now, however, for the first time the examiners 
are given discretion to make a search, like those 
which are made in Germany and the United 
States, in technical periodicals, foreign speoifioa- 
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tions, and other published documents. Will this 
discretion be exercised, or will the great oppor¬ 
tunity afforded by the Act be thrown away ? 

In the articles in Nature from which the 
reform movement originated* it was estimated 
that a very thorough search of this kind would 
cost at least £120,000 a year, but it was pointed 
out that this sum could be provided mainly by 
the surplus of patent fees which is annually taken 
away from the Patent Office by the Treasury. 
Since that date, the annual surplus has risen to 
between £140,000 and £150,000, and moreover, 
under the new Act, the application fee is being 
raised by £1 for each complete specification. 
The principle underlying the Statute of Mono¬ 
polies was that it is wrong for the Crown to look 
upon monopolies as a normal source of revenue. 
Monopolies for inventions were allowed for the 
sole reason that they encouraged new manu¬ 
factures : but the use of them for raising revenue 
is certainly against the spirit of the constitution. 
The purpose of the patent system is to encourage 
inventions, not to raise revenue out of them. 
The surplus revenue from this source ought to be 
returned to industry in improved services. 

However that may be, the inventor will expect 
full measure for his additional £1 of fees. He 
waits with some little anxiety to see how it 
will be expended. Here is a great opportunity 
to improve the status of the British patent. Is 
it appreciated ? Will it be seized upon with 
statesmanlike understanding and foresight ? Or 
will these troublesome men of science, who have 
clamoured so obstreperously for mysterious 
improvements relating to the encouragement of 
invention, be thrown just so much of a dry 
bone as may serve as an excuse for refusing 
them a fair meal ? It is not unreasonable 
to feel some perturbation on this point. The 
recent report on the Post Office shows that British 
commerce has been prejudiced because Whitehall, 
having little insight into technical mysteries, 
could see nothing in the communication servioes 
but a possible source of revenue. In mixed 
metaphor, ‘the goose that laid the golden eggs 
was milked of its last drop of blood/ Now the 
function of the Patent Office is not to produce 
revenue but to foster new industries by giving to 
capitalists and investors a justifiable feeling of 
confidence in the security of British patents. Will 
it be deprived, as the Post Office was, of the 
means for carrying out its new duties efficiently 1 

• Naturi ns, rn, July 26; 167, Aug. 1; 1926. 
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Brighter Babies 

An Outline for Boys and Girls and their Parents. 
Edited by Naomi Mitchison. Pp. xi + 916. 
(London : Victor Gollancz, Ltd., 1932.) 8$. Gd. 
not. 

F the plethora of encyclopaedic outlines pub¬ 
lished during the past decade is a welcome 
indication of a growing demand for scientific 
knowledge, it is doubtful whether it shows a wide¬ 
spread understanding of what the scientific outlook 
is. It is still more doubtful whether many of their 
authors are capable of communicating the scientific 
outlook in the way which Kelvin, Tyndall and 
some of the foremost expositors of the nineteenth 
century attempted to do. The prevailing fashion 
in scientific exposition is to conduct a Cook's tour 
round the outer and most thinly peopled fringe 
of the universe of science, leaving the holiday¬ 
maker in complete ignorance of the populous 
cities and well charted roads of the older countries. 
The practice of doing so has partly arisen because 
scientific writers who are in a muddle themselves 
find it helpful to explain their difficulties to a 
sympathetic and appreciative, if somewhat 
bewildered, audience. The audience knowing 
nothing of the vast territory of experimental 
knowledge which lies Iwhind the proliferation of 
contemporary hypotheses is fitly impressed. The 
man of science takes the place of the priest and 
the successful magician. Kelvin’s way was 
different. His addresses are no" spectacular dis¬ 
play of the latest and least digested marvels of 
science. He could be content to select a few of 
the more homely and firmly established truths of 
scienoe, leading his audience up to the table and 
showing them that there is a real rabbit in a 
quite ordinary hat. As all conjurers know, 
mystification is more remunerative than straight¬ 
forward explanation. Publishers have discovered 
the same truth. For those who enjoy the thrill 
of being mystified Mrs. Mitchison’s collection of 
contributions from twenty-three authors will 
provide a powerful magic. 

This does not mean that the book is without 
merit. To avoid oonfusing the persons it is neces¬ 
sary to divide the substance. Only a third of 
the book is devoted to natural science. An out¬ 
line of all human knowledge in nine hundred 
pages for children and parents alike might con¬ 
ceivably attempt three tasks. One is to communi¬ 
cate to the adolescent what the scientific outlook 
involves. One is to awaken in the child an intelli. 
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gent recognition of social obligations. A third and 
necessary evil, since it is what most publishers 
prefer to print, is to provide gossip for adults 
who move in circles where it is fashionable to 
talk most about what is least understood. The 
latest undertaking of Messrs. Gollancz strives to 
fulfil all of these. John Pilley contributes a 
sensible statement about the nature of scientific 
[ laws for those who already know what scientific 
laws are. Olaf Stapledon discusses (with refresh¬ 
ing sanity) the chaos of a world which is rushing 
from one financial crisis to another. Dr. Strauss 
illustrates what he means by psychology with the 
assistance of a picture in which the human mind 
is made to look liko an iceberg. The illustration 
is reminiscent of the visions of St. Hildegarde 
and the text is the spiritual co-twin of the 
tableau. 

Of the three parts into which the book is divided 
the middle one, dealing with civilisation, is most 
clearly written for children by writers who have 
some conception of how much a child of average 
intelligence can digest. Parents who sympathise 
with the sane and generous perspective of the 
contributors will think that the book is well 
worth buying for the sections by Margaret Cole, 
Lancelot Beales, Gerald Hoard and Olaf Staplodon. 
Hugh Gateskill is to be congratulated upon having 
written an intelligible account of money. Those 
who want their children to grow up with a red 
blooded * he-crecd ” need not be discouraged. They 
can turn to an earlier article in which eugenics 
is expounded as the belief that “it would be 
better if the most successful people had most 
children*’. Taken as a whole, the book is too 
well balanced as a commercial venture to be 
wrecked by the social intelligence of those who 
contribute to the second part. The third division 
illustrates the thesis of some of the articles in 
the second by showing how intellectuals create 
the demand for the commodities which they wish 
to sell. 

The first part, which covers the whole of natural 
science in three hundred and eighty-five pages, 
raises the greatest expectations. There is no 
difficulty in deciding which parts are intended 
for children and which for their parents. The 
biographical sketches at the beginning of each 
article are suitable for a backward and ailing 
child of eight. What follows can sometimes be 
understood by a university graduate. Among 
those who have no practical experience of educa¬ 
tion it is a common delusion that intrinsically 
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difficult intellectual tasks are somehow facilitated 
by baby talk. So we read that Richard Hughes 
“can invent wonderful games. He is rather younger 
than me and has very bright blue eyes” (italics 
inserted). A few pages* later this occurs : 


“There are three Pure-Number-Ratios. The 
M 

simplest is ^ : the ratio, that is to say, of the mass 
of the proton to the mass of the electron (it is 
about 1,750 times as big). Tho other two are 

2ttc ® 

more complicated : , called the ‘fine structure 

e % nc 

constant’, and Qjjf* compares the electric 

and gravitational forces between two protons.” 


If scientific knowledge is nothing more than 
verbal assent to a religious creed or an artistic 
dogma, the scientific part of Mrs. Mitchison’s 
anthology is above criticism. Parents who live 
in the suburbs will find in it all the passwords 
they require, when they visit their relatives in 
Bloomsbury. If scientific knowledge is an under¬ 
standing of the path traversed in the process of 
discovery, it is a monument of educational 
blunders. It is a verbal statement of the latest 
conclusions of scientists divorced from the prac¬ 
tical basis of any well-established scientific truth. 
In other words, it magnifies all the defects of 
science teaching in the school. The chief defects 
of science teaching at present reside in failure to 
arrange the subject matter presented in stages 
adapted to the logical equipment of the learner 
and failure to adapt the logical technique which 
the learner acquires in the study of mathematics 
to the scientific problems which emerge in the 
laboratory. At present the divorce between 
symbolism and experience is so grotesque that a 
constructive educationist would welcome the 
opportunity of contributing to an outline from 
which a child might learn good reasons for perse¬ 
vering in some of the apparently useless tasks 
presented by the school curriculum. 

The naturalistic portion begins with an all too 
abort historical survey by Dr. Singer and his wife, 
followed by two intelligible chapters upon biology. 
Biology is Bplit into two sections called physiology 
and biology, as if the latter did not include the 
former. Chemistry follows. After that there is 
a section upon mathematics, physics and astronomy 
treated together. For this order of treatment much 
might be said. Modem chemistry has some of its 
roots in the study of respiration. So has the 
generalised doctrine of the conservation of energy. 
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The study of the constant relation between 
ohemioal output and animal heat in the experi¬ 
ments of Laplace and LavoiBer might lead natur¬ 
ally to the search for some measure of meohanical 
activity with a definite relation to heat pro¬ 
duction. This opens a safer experimental route 
to the notion of work than the traditional method 
employed in teaching mechanics to pupils without 
a knowledge of the calculus. Adopting this 
approach, the instructor might be congratulated 
if a fairly bright child of fifteen succeeded in 
carrying away a clear understanding of what 
energy means and why we believe in the atomic 
structure of matter. Few, if any, with practical 
experience of education would hope to surpass 
an achievement so praiseworthy. 

The contributors to this “Outline” have other 
ambitions for their children. These bright babies— 
bless them—can grasp in two pages that atoms 
exist. Then they plunge into X-ray analysis 
and are soon wallowing in “energy-levels”. The 
brighter babies have no difficulty in polishing off 
energy levels. They already knew all about 
energy before they read the book. It was not 
necessary to insult their intelligences by explain¬ 
ing what energy is. So they can trip lightly on 
to residual forces (p. 296). They reach the 
Michelson-Morley experiment on p. 314, and 
pause five pages later to study the implications 
of Planck’s constant. This offers no insuperable 
obstacle. “John Pilley has told you that the 
electrons belong in energy levels.” Refreshed 
with a little baby talk they can face the 
Cepheid variables on p. 335 and digest the 
Fitzgerald contraction on p. 340. Leaving on 
one side the Arithmetic Continuum on p, 354, 
while noting that can never be the solution 
of an algebraic equation”, they toy awhile with 
imaginary numbers. The theory of a complex 
variable is expounded off on p. 354. After that 
they are ready to sleep peacefully upon Cantor’s 
unresolved paradox of the last of all transfinite 
numbers. ThiB takes up the greater port of 
p. 355. 

If this is what the children of the most “success¬ 
ful” people can really understand, there is something 
to be said for eugenics. A scientific editor equipped 
with a good knowledge of the history of mathe¬ 
matics and a modest recognition of the fact that 
education is a skilled job, might have made & 
constructive contribution of great importanoe to 
the task of reforming present methods of science 
teaching in the school. Instead, the articles 
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which deal with the physical and mathematical 
branches of modem science in this outline can 
only add to the number of children who think 
that algebra and geometry are mysterious and 
terrifying branches of poetry with no applica¬ 
tions to everyday life. The scientific articles 
represent a conception of education which is*the 
consistent outcome of an idealistic orientation. For 
after all, the materialistic outlook, as one much 
abused philosopher of the nineteenth century 
remarked, is “the unity of theory and praxis”. 

Lancelot Hogben. 


Elementary Modern Physics 

(1) Electrons and Waves : an Introduction to Atomic 

Physics, By Prof. H. Stanley Allen. Pp. viii + 
336. { London: Macmillan and Co., Ltd., 

1932.) 8s. 6d. 

(2) Mati&re et atomes. Par Prof. A. Berthoud. 
(Encyclopedic scientifique : Biblioth&que d’his- 
toire et de philosophic des sciences.) Deuxi&me 
Edition revue et augment^© des “ Nouvelles con¬ 
ceptions de la mature et de Tatome”. Pp. vii + 
324. (Paris : G. Doin et Cie, 1932.) 26 francs. 

(1) A SHORT book like this on modern physics, 
sufficiently technical to make it of use as 
an introduction to advanced work for a university 
degree, but easy enough to be comprehensible for 
more general readers, has been wanted for some 
time. Its plan is to show the development of those 
parts of physics which are now of special interest, 
from ancient times, but to do little more than refer 
to the older work, and to give quite full accounts 
of certain aspects of current and recent research. 
In this way, the interest of the history of the sub¬ 
ject has not been entirely lost, but the intercon¬ 
nexions of various parts which have only recently 
appeared have been kept continually to the fore¬ 
ground 

The ground covered is atomicity, relativity, radio¬ 
activity, and the old and new quantum theories. 
The detail presented can be gauged from the index 
of sixteen pages of small print, but the charm of 
Prof. Allen's style is such that after reading the 
book, the fact that it contains so much comes as a 
surprise. The book is based on lectures delivered 
in the University of St. Andrews, and the last 
chapter, a summary of the others, contains the 
substance of a supplement to Nature for Dec. 8, 
1928. Illustrations are numerous and well-chosen. 
One naturally inquires how far Prof. Alien has 
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met in advance the problems which this work pre¬ 
sents to a careful reader approaching it for the first 
time. This he appears to have done unusually well, 
very largely by introducing a number of apposite 
quotations from other authors, some of consider¬ 
able length. In connexion with the general theory 
of relativity, one notices that the fiction of the 
freely falling lift has again been employed ; this is 
not an entirely happy illustration, as the process 
to be visualised is not a common experience, and 
the whole difficulty with beginners at relativity is, 
as Prof. Allen realises, to obtain anything more 
than polite assent to the propositions. Could not 
the lift be replaced to advantage with something 
more vivid, for example, a falling aeroplane ? In 
the matter of general presentation, the only criti¬ 
cism which is offered is that perhaps insufficient 
stress has been put upon the extent to which physics 
advances through measurements of high precision 
—in particular, through the accurate work possible 
with comparatively simple spectroscopic apparatus; 
some account of, say, H. N. Russell's work on the 
spectrum of titanium would not have been out of 
place, and, after all, the process of finding terms in 
a speotrum has more than a little in common with 
the solving of cross-word puzzles. 

There is a misprint on p. 278, l being used for 1 
in the table. On p. 193 there is some confusion, 
not serious, between the different forms of Geiger 
counters. Philosophers will also certainly quarrel 
with some of Prof. Allen’s remarks and quotations, 
although to a physicist they are very interesting. 
These points are, however, trivial, and do not de¬ 
tract from the value of the book, which is likely to 
be widely read. 

(2) The aim of this book is similar to that of 
11 Electrons and Waves It is the second edition 
of Prof. Berthoud’s “ Nouvelles conceptions de la 
mature et de 1’atome ” (1923), with a change in 
title to avoid the implication that it is chiefly con¬ 
cerned with the new quantum mechanics. This is 
dealt with in an additional chapter, and in all, about 
half the volume rewritten. Compared with Prof. 
Allen’s book, it covers less ground, but is rather 
more pretentious mathematically ; there is less 
philosophy, but more space given to the properties 
of atoms which find expression in the periodic table, 
as is to be expected with the author a physical 
chemist. In style, Prof. Berthoud is more dogmatic 
than Prof. Allen, but still very interesting. The 
two books can well be read together, and, at the 
very lowest estimate, Prof. Berthoud’s is a good 
introduction to French scientific literature. 

K. G. E. 
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The Place of Origin of Yellow Fever 

Yellow Fever: an Epidemiological and Historical 
Study of its Place of Origin . By Dr. Henry Rose 
Carter. Edited by Laura Annistead Carter and 
Wade Hampton Frost. Pp. xii + 308. (Balti¬ 
more, Md. : The Williams and Wilkins Co. ; 
London: Bailli&re, Tindall and Cox, 1931.) 
26$. 6d. net. 

HE history of yellow fever, notorious for the 
dramatic suddenness of its outbreaks, and 
for two centuries an ever-present terror to the 
crews of old sailing ships, and the coastal towns 
on both sides of the Atlantic, as might have been 
expected, has attracted the attention of many 
writers. Most of these histories, however, were 
written before the method of transmission of the 
disease had been discovered ; consequently it was 
very desirable that these earlier accounts of epi¬ 
demics should be re-examined in the light of more 
exact information as to the epidemiology of yellow 
fever. The early history of the disease has now been 
very carefully investigated by Henry Rose Carter, 
a well-known authority, who after retiring from 
the position of assistant surgeon-general in the 
United States Public Health Service, devoted the 
last three years of his life to this subject. At his 
death in 1925, the present work had been fully 
drafted, but it has been prepared for publication, 
with some additions, by L. A. Carter and W. H. 
Frost. The result is a fascinating account of a 
subject interwoven with the early history of all 
maritime nations, since yellow fever is essentially 
a disease of seaports and ships. 

The first part of the book is devoted to the 
epidemiology of the disease, including recent work 
on the subject; the second part to maladies which 
have, or might have, been confused with yellow 
fever in the past; and the third, and greater part 
of the book, to the place of origin of yellow fever. 

Spirochetal jaundice, or Weirs disease, is a 
serious omission from the long list of diseases that 
have been confused with yellow fever, since it has 
been mistaken for this malady up to very recent 
times, the most notable example of this error being 
the oases from which Noguchi isolated “ Leptospira 
icteroides”, the supposed causative agent of yellow 
fever. It is now dear that these must have been 
cases of Weil's disease, erroneously diagnosed as 
yellow fever, since the etiological agent of the 
latter has been shown to belong to the rapidly 
increasing group of filterable viruses. 

The place of origin of yellow fever resolves itself 
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into a discussion of the rival claims of the only 
two regions in which it is known to have become 
permanently endemio—tropical America and West 
Africa. Although many epidemics have been 
recorded in western Europe, sinoe the first Euro¬ 
pean outbreak in Cadiz in 1730, there is no evidence 
that the disease ever beoamo permanently estab¬ 
lished in this region. The majority of writers 
in the past, with the notable exceptions of Sir 
James Kingston Fowler, Sir Robert Boyce and 
other members of the British West African Yellow 
Fever Commission, have generally assumed that 
yellow fever was introduced to the Old World from 
America, but in recent times evidence has been 
accumulating to show that West Africa is the 
original home of the disease. The author discusses 
the data on this problem under two headings, 
biologioal and historical. With regard to the 
former, it is pointed out that the West African 
negro possesses a certain tolerance toward the 
disease, in contrast with the American Indian, 
who is as susceptible as a white man. The main 
vector of the disease, ASdes (Stegomyia) aegypti , 
has no near American relatives, but many in 
Africa, a strong argument in support of the view 
that the yellow fever mosquito was originally an 
African species, which has been carried in ships 
to all parts of the world where favourable breeding 
places and suitable temperatures were present. 

The historical evidence is next considered and 
includes the most interesting chapters of the book. 
Starting with the assumption that the disease, 
together with the transmitting mosquitoes, was 
carried across on ships travelling between West 
Africa and tropical America, it is shown that a brisk 
slave trade sprung up between these two regions 
soon after the discovery of America, for although 
the first general licence for this trade to the 
Spanish Indies was not issued (by Charles V) until 
1510, already in 1503 the Governor of Hispaniola, 
Ovando, complained that too many negroes had 
been admitted for good order. The author then 
examines the early Mexican records, contained in 
the hieroglyphic manuscripts or codices, and the 
writings of the earlier Spanish historians, and 
shows that, from the symptoms, the epidemics 
described among the ancient Mexicans could not 
have been yellow fever, a view supported by the 
absenoe of any disease of this nature from the 
earlier Spanish troops. The Maya reoords also 
provide negative evidence for the 120 years 
previous to 1648, when the first known epidemic 
of yellow fever in America occurred in Yucatan 
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and the French Antilles, followed in 1086 by an 
epidemic in Bahia. 

By excluding the presence of yellow fever from 
America until after 1648, West Africa is considered 
to be established as the plaoe of origin, but the 
historical evidence concerning African epidemics 
is very incomplete. There have not been the same 
numbers of white settlers in West Africa as in 
tropical America, and an endemic disease of this 
nature might well have passed unnoticed among 
the numerous other diseases. 

Nevertheless, the available historical evidence 
is consistent with the view, also supported by 
biological evidence, that the original home of 
yellow fever is West Africa and not tropical 
America. E. Hindlk. 


Short Reviews 

Allen's Commercial Organic Analysis : a Treatise 
on the Properties , Modes of Analysis , and Proxi¬ 
mate Analytical Examination of the various 
Organic Chemicals and Products employed in the 
Arts , Manufactures , Medicine , etc. Vol. 9 .* The 
Proteins of Plants , the Proteins of Milk t Milk, 
Milk Products , Meat and Meal Products. By the 
Editor and the following Contributors : D. 
Jordan Lloyd, G. D. Elsdon, H. Leffmann and 
John Golding, E. R. Bolton, C. Robert Moulton. 
Editor : Dr. C. Ainsworth Mitchell. Fifth edition, 
revised and partly rewritten. Pp. ix + 617. 
(London : J. and A. Churchill, 1932.) 32*. 

In the previous volumes of this comprehensive 
work, the general aim has been to deal with 
separate branches of chemistry in a particular 
volume. Thus, such subjects as sugars, starches, 
soaps, explosives, essential oils, etc., require less 
than one volume each, for their detailed study. 
The subject of protein analysis, however, reoeives 
much wider consideration. The proteins generally 
have been dealt with in the eighth volume and in the 
present volume of 600 pages the whole book is 
given over solely to the examination of proteins 
of plants, milk and meat. This will necessitate 
the issue of a new volume for special subjects, 
suoh as hasmoglobin, albuminoids, structural pro¬ 
teins, etc. 

The detailed and specialised information on 
protein analysis and related subjects given in the 
volume under review is more exhaustive and the 
references more complete, than that in any work 
of a similar nature hitherto published in English. 
The most recent methods of analysis are given, 
©specially in the sections on milk and meat pro¬ 
ducts, and special emphasis is placed on methods 
of practical importance. 

The work as a whole is remarkably free from 
errors and the revision has been thorough and 
Accurate. The high standard of the earlier volumes 
is beipg maintained, J. Reilly. 
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Comparative Ethroographical Studies. Edited by 
Erland Nordenskidld. Vol. 9 : Origin of the 
Indian Civilizations in South America, by 
Erland Nordenskidld ; An Arrow Poison with 
Cardiac Effect from the New World , by C. G. 
Santesson ; The Ancient Peruvian Abacus , by 
Henry Wass6n. Pp. iv + 205. (Gdteborg : Gote- 
borgs Museum ; London : Oxford University 
Press, 1931.) 18*. 6d. net. 

In this volume of the “Comparative Ethnogra¬ 
phical Studies” the main theme, both in respect 
of the spaoe it occupies and of significance, is the 
question of diffusion versus independent origin in 
America. Baron Nordenskidld examines the Indian 
cultures of South America in detail with the view 
of determining how far they have been introduced 
ab extra and how far they have developed on the 
spot. By means of tables of geographical distribu¬ 
tion, he shows that certain elements—a consider¬ 
able number in fact—have a sufficiently wide range 
from the north of North America to the extreme 
south of the southern half of the continent to be 
regarded as belonging to a basic Indian culture. 
The variations in South American Indian cultures 
are, he holds, developments in response to local 
conditions, for example, the cultures of the tropical 
belt. Certain elements are distinctive of American 
culture and must bo regarded as local. Such, for 
example, are the cultivation of domesticated food- 
plants peculiar to America, and metal working. 

The author sets aside, as outside his province, the 
resemblances which Dr, Rivet secs between the 
languages of Melanesia and America; but as 
regards cultural affinity he argues that any intro¬ 
duction from Oceania must be extremely remote, 
as it must have preceded the introduction into the 
Pacific of sugar-cane, the banana, fowls and pigs. 
The argument is supported by a body of detailed 
evidence which cannot fail to carry great weight. 

The Principles of Epidemiology and the Process of 
Infection. By Dr. C. O. Stallybrass. Pp. xii + 
696. (London : George Routledge and Sons, 
Ltd., 1931.) 30*. net. 

This book, by the ohief assistant medical officer 
of the City and Port of Liverpool, represents an 
ambitious effort to link up the observational data 
of epidemiology as closely as possible with the 
basic facts and theories of immunological science. 
It contains nearly seven hundred closely written 
pages interspersed with numerous charts and 
tables and displays wide and catholic reading on 
the part of the author, as the bibliography at the 
close of the book testifies. The wealth of detail 
with which eertain portions of the hook dealing 
with periodicity in disease, statistical studies and 
methods of prophylaxis are furnished, will prove 
most useful to interested readers, as such data 
are not too readily accessible. 

We doubt, however, whether the author was 
wise in attempting to assemble and evaluate the 
immunologioal data appropriate for his purpose 
without the critical aid that only first-hand know- 
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ledge and experience of the science of immunology 
can supply. As they stand, the chapters dealing 
with tne basic data must give a somewhat con¬ 
fused picture to health officers to whom the book 
Is chiefly addressed, and to the bacteriologist some 
feeling of irritation at the mishandling of his 
archives. In spite of these faults, the book is a 
veritable mine of information on epidemiological 
data of every kind and will, we are sure, prove a 
highly appreciated work of reference. Misspellings, 
particularly of proper names, are unfortunately 
rather numerous. 

Airgraphics. By Alexander McAdie. Pp. 37 + 7 
plates. (Cambridge, Mass. : Harvard University 
Press ; London : Oxford University Press, 
1931.) 12s. 6d.net. 

Pkof. McAdik lias brought together a number of 
physical formulas and conversion tables of interest 
to meteorologists. There are also diagrams show¬ 
ing various relationships such as that between 
temperature and height up to a height of about 
25,000 metres in different latitudes in summer and 
winter. But the value of the work must surely 
be reduced by the absence of a table of contents 
and of both preface and index. The absence of a 
preface makes the task of the reviewer a difficult 
one, the exact purpose of the work being a matter 
of conjecture. Matters would not be so unsatis¬ 
factory if the diagrams were self-explanatory, 
fig. 2 is entitled “Kilobar, Kilograd and Kilo¬ 
meter Seales” ; there are three curves labelled 
■'‘pressure”, “density” and “temperature” ; these 
words also appear against the horizontal axis, 
while “kilometers” appears against the vertical 
axis. The curve for temperature bears no resem¬ 
blance to average or individual curves for temper¬ 
ature and height in the earth’s atmosphore, which 
seems to negative the idea that the kilometres are 
heights. The meaning of the figure is a mystery. 

The letterpress begins abruptly on an un-num¬ 
bered page with a long quotation from Shaw’s 
“Manual of Meteorology”, followed by a few 
comments on this quotation. With the next page 
a comparatively consecutive narrative begins 
under the heading “Simplifying Symbols” ; sug¬ 
gestions are made as to what symbols should be 
used in meteorology, and numerous conversion 
tables and physical formulae follow. The title of 
the work is not a good clue to its contents, for 
whereas eighty per cent of it is occupied with 
these last items, there is no discussion of graphical 
methods of presenting upper air relationships and 
the graphs are its weakest feature. E. V. N. 

Constitution of Atomic Nuclei and Radioactivity . 
By G. Gamow. (The International Series of 
Monographs on Physics.) Pp. viii + 114. 
(Oxford : Clarendon Press ; London : Oxford 
University Press, 1931.) 10#. fid. net. 

Mr. Gamow leaves one with a curiously unsatisfied 
feeling, for in no instance has the quantum theory 
of the nucleus, his main theme, solved any of the 
problems encountered with the finality—fictitious, 
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perhaps, but nevertheless apparent—that it has 
attached to so many other aspects of atoms. The 
lack of success increases as one moves inwards. 
Well away from the nucleus, the a-particles and 
nuclear p -particles and y-rays are almost old 
friends with regular habits ; the potential barrier 
which they have to traverse to gain their free¬ 
dom is also fairly well understood in general 
terms ; but the region within this where they 
have their origin, which can be studied mainly 
only by its essentially abnormal conduct when it 
disintegrates, is largely terra incognita still. 

Mr. Gamow’s book has three principal objects. 
First, it provides a summary of those results of 
experiment which are likely to be of the greatest 
significance in the development of the theory, 
which proceeds more or less concurrently. In this 
choice there is naturally a certain amount of 
individual opinion, but it is doubtful if the selection 
could have been made better. Evidently much 
more information is required to test the theory as 
far even as it has been taken, but it may be con¬ 
fidently expected that reoent improvements in 
technique and the complete working out of the 
intrusion of optical spectroscopy will provide 
this before long. Secondly, it develops the initial 
ideas of Gamow, and of Gurney and Condon, on 
the properties of the potential barrior, particularly 
those which are connected with the Geiger-Nuttall 
law of a-particle ranges ; and lastly, and it is here 
that it is specially important, it contains an exam¬ 
ination of the relations likely to exist between the 
main types of nuclear radiations, both sponta¬ 
neously and artificially excited, on certain hypo¬ 
theses, the most fundamental of which is that the 
extra-nuclear quantum mechanics gives an indi¬ 
cation of what may be expected to occur inter¬ 
nally. 

Mr. Gamow has had the assistance of Miss 
B. Swirlea in the preparation of the English 
manuscript; the result is a well-written and 
interesting production, the main faults of which 
are the absence of an index and of references to 
other theoretical work. 

Microbes and Ultramicrobes: an Account of 
Bacteria , Viruses and the Bacteriophage . By 

A. D, Gardner ; with an Appendix by G. R. de 
Beer. (Methuen’s Monographs on Biological 
Subjects.) Pp. viii + 120, (London : Methuen 
and Co. Ltd., 1931.) 3s. fid. net. 

Dr. Gardner has added another good biological 
book to this excellent series. He does not attempt 
to deal with the whole of microbiology but, after 
a rather scrappy chapter on the structure and 
functions of bacteria, he gives good and stimulating 
accounts of bacterial variation, the ultramioro- 
scopic viruses and the bacteriophage, as up to date 
as any version of these moving topics can be and 
adapted for the general biologist as well as the 
technical specialist. There are a few mistakes; for 
example, distemper vaccine is not made in guinea- 
pigs (p. 65). Mr. de Beer adds an appendix pointing 
out the analogy between genes and viruses. 
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The Explanation of Animal Behaviour 

By Rex Knight 


P ROF. LLOYD MORGAN long ago formulated 
the principle that “we should not regard any 
instance of animal behaviour as the outcome of 
higher mental processes, if it can adequately be 
interpreted as the outcome of mental processes 
which stand lower in the order of mental develop¬ 
ment’\ This principle is but a special application 
of the canon of parsimony, which must be obeyed 
in all scientific explanation ; and, when logically 
extended, it imposes upon us the duty of inquiring, 
in the first place, whether animal actions must be 
ascribed to any mental processes at all. 

It happens, however, that, if we openly pursue 
this inquiry, we run the risk of being misunder¬ 
stood ; for many people will wrongly suppose that 
in suggesting a non-mental explanation of animal 
behaviour, we are thereby questioning the existence 
of animal minds. In my much-discussed com¬ 
munication to the British Association at York, for 
example, I criticised the view that some animal 
actions cannot be accounted for unless we regard 
them as caused by the animal’s mental experiences ; 
and, in effect, I suggested that the view is unjusti¬ 
fied. This was my sole aim, and (since to question 
whether A is necessary to the explanation of B is 
not to question whether A exists) it did not imply 
that there are no animal minds. Moreover, to 
guard against misunderstanding, I was careful to 
state, both at the beginning and at the end of my 
paper, that it is probable, on evolutionary grounds, 
that animals have mental experiences correspond¬ 
ing to their neural organisation. Nevertheless, I 
was widely misunderstood, and the general dis¬ 
cussion, which newspaper reports of my remarks 
has aroused, has mostly proceeded on the mis¬ 
taken assumption that I questioned or denied the 
existence of animal minds. 

Let it be clear, then, that when we inquire 
whether animal actions can be explained in non¬ 
mental terms, the question is not whether animals 
think, but whether their thoughts must be held to 
affect some of their actions. What we are asking is 
this : Even though there be animal minds, must we 
ascribe causal efficacy to them in order to explain 
how animals act ? 

When the layman seeks to produce some 
animal action, whioh, in his view, cannot be 
explained in non-mental terms, he is apt to refer, 
first of all, to examples of the differentiation that 
animal behaviour often exhibits. He tells of the 
cat that will sleep only on one particular oushion, 
of the dog that attaches itself more to one person 
than to others, or of some other animal whose 
behaviour is differentiated. Sir Edward Headlam, 
for example, wrote to the Times (April 5) about a 
hunter that neighed whenever it saw a pink 
hunting-coat; and in the same journal (Sept. 24) 
Mr. H. Boyd Collins told of a dog, which, when 
its master imperfectly simulated grief, acted in a 
way in whioh (so ran the suggestion) it would not 
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have acted if the simulation had been complete. 
It is urged that in all these cases the animal 
‘knows’, and that its behaviour must bo ascribed 
to conscious discrimination. 

This conclusion, however, is unwarranted. The 
fact that an animal responds differently to two 
different stimuli may not be due to the animal’s 
having m on tally distinguished between them. A 
wireless set will respond differently to different 
wave-lengthH ; a flower will respond differently to 
light and to darkness ; a decapitated earthworm, 
confined in a T-shaped tube, will keep away from 
that branch of the T which gives it a mild electric 
shock ; and, if we put a drop of acid on a spinal 
frog, the brainless creature will scratch just the 
spot that we touch—rnirl, if we increase the 
strength of the acid, it will scratch correspondingly 
harder. Since in none of those eases is there any 
question of mind, it is clearly illicit to argue that 
differentiation in behaviour must always be due 
to conscious discrimination. 

A second group of actions, the explanation of 
which is said to require reference to animal minds, 
comprises those that are sometimes ascribed to 
animal memory. Under this head we hear of the 
cat that purrs when its mistress comes home after 
a holiday; of the (authentic) elephant that 
deluged the man who had given it, six weeks 
before, a sandwich with much cayenne pepper ; 
and of the dogs, referred to by Miss Katherine 
Buck in the Morning Post (Sept. 9) whose death 
followed, and seemed to be caused by, the previous 
death of their mate or their master. 

But ‘memory’ is an ambiguous word. We can 
remember what we did last Sunday, and this kind 
of raomory does involve the mind and conscious 
recall. We can also remember how to skate or to 
swim, and here the mind need not enter at all— 
by saying that we ‘remember’ we mean merely 
that the results of certain past behaviour have 
been enregistered in our bodily system, or (in 
Pavlovian language) that certain of our inborn 
reflexes have been interlinked or otherwise con¬ 
ditioned by our environment. Now, no one will 
dispute that many animal actions are due to 
memory, in the second, non-mental sense. But 
can we be reasonably sure that, as Prof. Lloyd 
Morgan and Sir Arthur Thomson believe, animals 
enjoy conscious recall % Even if we can be sure 
of this, are there any animal actions which must 
be attributed to conscious recall rather than to 
its physiological counterpart ? Clearly, the cat’s 
purring on the return of its mistress demands no 
such explanation. It can be adequately accounted 
for by the purely physical traces which the cat’s 
previous association with its mistress has left in 
its nervous system ; and the same may be said of 
the vindictive elephant. Nor does the death of a 
dog as the result of the death of its mate or its 
master need to be ascribed to any mental 
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experience. After all, a dog will not long survive 
the absence of food ; and, granted that the food- 
stimulus is one that the dog innately needs, surely 
the stimuli provided by mate or master may 
become acquired or conditioned necessities. What 
affects the bereaved animal may be, not the 
recollection of past events, but just the absence 
of the mate or the master from its present 
environment. 

A third group of animal actions, which, it is 
said, must be due to mental experiences, contains 
those that arise in connexion with animal learning. 
Animals, of course, can be trained. Sheep-dogs, 
horses, elephants, and other animals, are being 
trained every day ; and, under experimental con¬ 
ditions, there has been (to mention only a few 
examples) the training of Mobius’s pike, Yerkes’s 
turtles, Saokett’H porcupines, Thorndike’s cats, and 
a large number of colonies of maze-threading rats. 
But, great as is the practical and theoretical value 
of animal training, does it anywhere provide us 
with facts that require the ascription of causal 
efficacy to animal minds ? The training in each 
case seems clearly to consist in that modification, 
or conditioning, of the animars inborn responses 
which does not demand explanation in other than 
physiological terms. It exhibits the gradual 
elimination of wrong responses (wrong in relation 
to the particular training concerned), and the 
organisation of right responses into larger and 
larger units. But it does not necessitate retrospec¬ 
tion or any other experience in the animal’s mind. 
There is no need to hold that Pavlov’s dogs, when 
they salivated in responso to the ringing of a bell, 
must have been consciously remembering those 
earlier occasions when the ringing of the bell had 
been accompanied by the giving of meat; and 
ail other animal training, being but an extension 
of this simple case, is similarly explicable in non- 
mental terms. 

Animals, however, do not learn only when they 
are trained by human beings. They also learn, as 
we say, ‘on their own*. These two forme of learning 
are, to be sure, not radically different. In both 
the animars learning consists in the changing of 
its behaviour under the influence of environment, 
and the only distinction between them is that in 
the first the environment is more controlled by 
man than it is in the second. Still, it is useful to 
separate the two forma, for it is when animals 
learn ‘on their own’ that the efficacy of their 
minds is said to b© especially obvioua. 

Many British Association oritios of my paper have 
brought forward examples of this kind of learning. 
The Times has published letters from Mr, C. H. 
Roberts, who described (Sept. 29) how a dog, 
finding no (me at home to fill its water-bowl, 
oarried the bowl to -the house of a neighbour; 
from Mr. Gilbert Coleridge, who told (Sept. 23) 
how a pony learned to lift a gate off its hinges; 
and from Lieut.-Col. W. Bunbury, who gave an 
account (Sept. 21) of a Cairn terrier’s feints. 
Moreover, both in the Morning Post (Sept. 6) and 
in the Veterinary Record (Oct. 1), Sir John Moore 
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described how he fell one day in the hunting field 
and was hung up by the stirrup between his 
horse’s legs, and how the horse stopped twenty 
or thirty yards from the fence and put its off 
hind-leg beside him. 

Now, in all these cases we may accept the 
recorded facts without accepting the view, dog¬ 
matically laid down in each instance, that they 
can be due to nothing but animal reasoning. For 
my part, before accepting any such view, I should 
require to know much about each of the examples 
put forward—more facts about the reported 
occurrence, and about the past behaviour of the 
animal concerned. Nevertheless, I would say, 
even now, that the action of Sir John Moore’s 
horse was not indisputably due, as he supposes, 
to “reason, memory, and other attributes of mind”. 
The stopping of a horse, whose rider has become 
suspended between its legs, can quite well be 
explained in terms of reflexes; and I think a 
similar explanation would suffice in each of the 
other cases that have been brought forward. 

If I seem here to be over-cautious in regard to 
the efficacy of animal minds, I have at least two 
reasons for my parsimony : first, there is abundant 
evidence that brainless animals can profit by 
experience—that oven the naturally ganglionless 
starfish learns ; secondly, my own observations 
of animal behaviour, both inside and outside the 
laboratory, have shown me how easy it is for 
animals to acquire an undeserved deputation for 
mental characteristics. In my Department in the 
University of Aberdeen, we have been making 
careful observations of animal learning under 
controlled, experimental conditions. In one of our 
experiments we observed the behaviour of cats 
learning to get out of a box whioh could be opened 
from the inside only by pulling a stirrup. Most of 
the cats did learn to pull the stirrup ; and one in 
particular earned a great reputation for intelligence 
among visitors by the speed with which, after 
a time, it opened the box and got to the milk that 
was waiting outside. These casual visitors naturally 
supposed that the cat pulled the stirrup because it 
had consciously grasped the fact that its action 
would open the door. Such a supposition, how¬ 
ever, must be discounted in view of the fact that, 
when the stirrup was moved, the oat still clawed 
the air in the place where it had been—and that, 
when placed beside milk outside the open box, the 
cat would often not touch it until it had needlessly 
run into the box and pulled the stirrup. 

It seems, then, that, when we consider the main 
groups of animal actions which are said to be 
caused by animal minds, we find none which is 
clearly inoapable of being explained in non-mental 
terms; and this was the view that I sought to 
express and to argue at York. 

One word in conclusion. Some of my critics, 
notably Mr. Gilbert Coleridge (Times, Sept. 9) 
and Sir John Moore (Vetmmary Record , Oot. 1), 
condemn the observation of animal behaviour 
under experimental conditions. In a scientific 
journal there is no need to rebut so perverse a 
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view ; but I would make just two comments upon 
it. First, under experimental conditions we can 
observe the genesis of any particular action, and 
so avoid those false inferences to which observa¬ 
tion of the action by itself might naturally lead. 
Secondly, under experimental conditions we can 


compare the behaviour of normal animals with 
that of spinal or decerebrate preparations, and 
thus test such mistaken assumptions as that mind 
is required in order that an animal should respond 
differently to different stimuli, or be modified by 
its environment. 


Sir John Leslie, 1766-1832 

By Prof. D. F. Fraser-Harris 


T HE centenary occurs on November 3 of the 
death of Sir John Iieslie, mathematician and 
physicist. Leslie was a native of the small town of 
Largo in Fife, where his father, a most intelligent 
man who had come from the neighbourhood of 
St. Andrews, was a cabinet-maker. Leslie’s mother’s 
name was Carstairs. When only thirteen years old, 
John was sent to the University of St. Andrews to 
study for the ministry of the Church of Scotland, but 
after six sessions there and one or two years at 
Edinburgh until 1787, he gave up the idea of the 
Church and devoted himself to the study of his 
favourite mathematics. His paper on “The 
Resolution of Indeterminate Problems” had the 
honour of being admitted to the Transactions of 
the Royal Society of Edinburgh when its author was 
as yet in his twenty-second year. 

In 1793 appeared Leslie’s translation of Buffon’s 
“Natural History of Birds” in nine volumes which 
he had made for John Murray. 

Unsuccessful as a candidate for a chair first at 
the University of St. Andrews and then at the 
University of Glasgow, Leslie retired to Largo, 
where he carried out these experiments which, 
when published in 1804 as “An Experimental 
Enquiry into the Nature and Properties of Heat”, 
made his name famous throughout the world of 
science. In this now classical research, he employed 
his famous cube to study the relative absorptive 
and reflecting powers of a large numl>cr of materials. 
The ‘differential thermometer’ which he had 
devised some years earlier was now found exceed- 
ingly useful. This instrument has been described 
by an enthusiastic admirer as “one of the most 
beautiful and delioate that inductive genius ever 
devised as a help to experimental enquiry”. The 
essay of 1804 won for Leslie- the recognition of the 
Royal Society, the Rumford Medal of which was 
awarded him in 1805. 

In the same year, Leslie was a candidate for the 
chair of mathematics in the University of Edin¬ 
burgh, vacant through the translation of Playfair 
to that of natural philosophy. Leslie, whose testi¬ 
monials included one from Sir Joseph Banks, was 
vastly better qualified in science than his only 
opponent, a minister of Edinburgh ; but the clergy, 
professing to see in his essay ‘an infidel note’ 
because he had quoted approvingly some remark 
of Hume cm cause and effect, opposed in the most 
vehement manner his election to the chair. All 
intellectual Scotland was in a state of ferment; 
the case was argued for two days before a court 
consisting of 180 members and by a majority of 
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only 12 at midnight on the second day was 
Iicslie acquitted of heresy (May 1805). 

In 1809 Leslie published his “Elements of 
Geometry” which saw four editions. In the 
following year he succeeded in freezing water by 
artificial evaporation. A quantity of water was 
placed alongside some sulphuric acid in the receiver 
of an air-pump from which the air was rapidly 
removed. This diminution of pressure caused a 
vigorous evaporation from the water, the vapour 
being taken up by the acid as fast as it was pro¬ 
duced. Leslie’s evident joy at seeing the crystals 
of ice forming in the water has l>een testified to 
by an eye-witness. Leslie is therefore the * father’ 
of refrigerators and all manner of appliances for 
producing low temperatures. Most of the pieces 
of apparatus used in these researches were made 
by Leslie’s own hands, and are now carefully 
preserved in the University of Edinburgh. 

In spite of having made these fundamental dis¬ 
coveries in the science of heat, Leslie believed to 
the last in the objective existence of cold, and, in 
expressed opposition to Wells, held that dew was 
the result of “cold pulsations from the azure sky”. 

In 1819, on the death of Playfair, Leslie was 
elected to tho more congenial chair of natural 
philosophy. 

Clerk Maxwell has told us that Leslie was the 
first to give the correct explanation of the rise of 
liquid in a narrow tube by capillary attraction. 

Leslie, who had travelled widely and read as 
widely, was in 1820 elected a correspondent of the 
Paris Academy of Sciences. He was the author of a 
large number of essays on mathematical and physi¬ 
cal subjects, one of the most valuable of which was 
his “History of Mathematical and Physical Science 
during the Eighteenth Century” in the seventh 
edition of the “Encyclopaedia Britannica”. 

Probably Leslie’s most celebrated student was 
Thomas Carlyle, whose ticket, duly signed for the 
class of mathematics, may still be seen in the 
Carlyle House, Cheyne Row. Leslie had a high 
opinion of Carlyle’s mathematical powers, and he 
helped him to his first appointment (1814) as 
teacher of mathematics in Annan Academy. 

In 1832, on the recommendation of Brougham, 
Leslie was created a knight of the GueJphic Order 
by King William IV in the illustrious company 
of William Herachel, Charles Bell and David 
Brewster. 

As a baohelor of frugal habits, .Sir Jdhn had an 
income much in exoess of his needs so that he was 
enabled to purchase the estate of Coates near 
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Largo, to whioh he used to retire in the long 
vacation. 

In person Sir John Leslie was of short stature 
and very oorpulont, with protruding upper teeth, 
of florid complexion and rather deaf. In spite of 
these defects, it was a weakness of his in middle 
life to imagine himself both young and handsome. 
In keeping with this purely personal opinion, he 
dyed his hair. Unfriendly observers have related 
that, as his knowledge of chemistry was not so 
intimate as that of physics, the colour turned out 
to be purple. Sir John at times could deal with a 


very substantial meal, for it is recorded that in 
some sort of dietetic contest, he ate two pounds 
of almonds and raisins at the close of dinner. 
Another of Sir John's failings was distrust of the 
medical profession, so that he succumbed to the 
results of a neglected chill brought on by a severe 
wetting and complicated by erysipelas on Nov¬ 
ember 3, 1832, 

A caricature of Leslie is to be found in the well- 
known “Kay’s Portraits’*; and a copy of the bust 
by S. Joseph has been placed in the National 
Portrait Gallery at Edinburgh. 


Statistical Methods in Industry 


T HE conception of the ordinary business man, 
whether in England or the United States, 
of the function of statistics in industry is generally 
a vague one. To many the word means no more 
than lists of figures open to various interpreta¬ 
tions, while few have realised that the essential 
element lies not in the figures but in the science 
of their analysis. Marketing, costing, advertising, 
adjusting output to anticipate fluctuations in 
prices and demand, and recently studies in indus¬ 
trial psychology, have become recognised fields 
for the statistician. But the link between the 
methods of statistical analysis and the problems 
of the engineer, that is to say, of the man who 
is concerned with the efficiency of methods of 
roduction and the quality of the thing produced, 
as up to the present been very little realised. 
Yet when dealing with mass-production 

industry, the scientific method of investigation is 
essentially the statistical method. For whether 
the manufacturer is concerned with the diameter 
of a shaft, the strength of Cotton thread or the 
resistance of electrical equipment, he cannot 
succeed in producing exactly the same article 
again and again ; and any attempt to analyse 
this variation in order to locate and if possible 
remove some of its causes, must be based on 
statistical technique. 

Hr. W. A. Shewhart, of the Bell Telephone 
Laboratories, who visited London in May to give 
three lectures at University College on the “R6le 
of Statistical Theory in Industrial Standardiza¬ 
tion”, is chairman of a committee on the develop¬ 
ment of statistical applications in engineering and 
manufacturing, sponsored jointly by the American 
Society of Mechanical Engineers and the American 
Society for Testing Materials. He has been largely 
responsible for the development of this work in 
the United States, and his presence in England 
provided just the opportunity that was needed to 
bring together men in different fields who had 
begun to realise the importance of this work in 
England. An immediate development resulted 
when the British Standards Institution called to 
a round table conference representatives from 
several engineering groups, societies and research 
institutes. At this meeting a small committee was 
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appointed under the chairmanship of Mr. B. H. 
Wilsdon, of the Department of Scientific and 
Industrial Research, Building Research Station, 
to investigate the whole problem from the point 
of view of standardisation and specification. This 
Committee is preparing a report whioh will include 
a pamphlet intended to serve as an introduction 
to the subject for manufacturers and others 
faced with these problems. Similar action, it is 
understood, has been taken in Germany by the 
Deutscher Normenausschuss. 

It is true, of course, that for a number of years 
individual firms have here and there made use of 
statistical theory in laying out efficient research 
programmes to improve the quality of production, 
or to establish sampling plans to Teduce the 
cost of inspection ; but there has been little con¬ 
tact between those interested on these lines. The 
practical worker has not fully realised the poten¬ 
tiality of the statistical tool, nor has he had any 
opportunity of discovering how similar problems 
have been dealt with in the research institutes 
or factories of other firms in the same field or 
in other industries. At the same time, the 
mathematical statistician has not understood the 
lines along which theory could be developed most 
helpfully. 

Recently in Great Britain Dr. Egon S. Pearson, 
of the Department of Applied Statistics at 
University College, London, has taken a leading 
part in an attempt to bring together those 
different interests. Dr. Pearson has not only 
made important contributions to the theory 
involved in this new field of practical statistics, 
but also has had the advantage of making a close 
study of its application to large-scale American 
engineering problems ; while at the York Meeting 
of the British Association he contributed a paper 
on statistical methods in the quality-control of 
output, which attracted a considerable amount of 
attention* 

The Biometric Laboratory at University College, 
with its position in London and its long tradition 
as a workshop of statistical tools, would appear 
to be admirably placed as a centre for the develop* 
ment of education and research in this particular 
field. 
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Obituary 


Pbof. Karl, Ritter von Goebel, For. Mem. R.S. 

HE death occurred on October 9 of Gehcim- 
rat Prof. Karl, Ritter von Goebel, professor 
of botany in the University of Munich, president 
of the Bavarian Academy of Sciences, and foreign 
member of the Royal Societies of London and 
Edinburgh, the Linnaean Society, and leading 
academies of Europe and America. Von Goebel 
was without question the moat prominent exponent 
of plant morphology of his time. 

Two extreme aspeots of biological science may 
be distinguished, and they are often pursued with 
but slight relation one to the other: namely, 
the morphological, which concentrates upon the 
form of the object studied, and the physiological, 
which concentrates on function. But neither of 
these can attain full sucoess without the other. 
The best results will follow from some middle 
position. This is the key to the botanical work 
of von Goebel's life, as it was also to that of his 
great master, Hofmeister. Neither of these was 
a plant morphologist in the narrower sense of the 
formalist. Both tried to arrive at a knowledge 
of form through experimental study of the living 
plant. Both pursued organography, boing impelled 
to fathom the problem : How does conformation 
come to be ? The morphology of the present 
day is no longer formal and idealistic, but organo- 
graphic. The change was duo in the first instance 
to Hofmeister, Sachs, and Herbert Sponoer ; as 
von Goebel himself remarks in the preface to 
the first edition of his “ Organ ographie”, dated 
1897. A general presentation of this newer aspect 
of the morphology of plants within the pages of 
a single book has been the work of von Goebel 
himself. The completion of the third and greatly 
extended edition of his treatise has almost coin¬ 
cided with its author's death. 

This event may be held as closing a brilliant 
chapter in the history of botanical science. The 
period whioh it covers opened in 1847, when Hof¬ 
meister, by profession a bookseller and publisher 
in Leipzig, completed his comparative studies on 
mosses and ferns, and made his results public, 
He first brought to light the fact that a common 
life-history underlies tne development of thorn all, 
with regularly alternating generations, one sexual 
the other neutral. He later extended his synthesis 
to include oomferous trees, thus drawing together 
seed-plants, ferns, and mosses into a common 
scheme. 

Soon after the publication of these wonderful 
studies, Hofmeister was appointed directly from 
his place of business to the chair of botany in 
the University of Heidelberg, and afterwards 
went to Tiibingen. Such happenings were without 
parallel in the rigid academic system of the time 
m Germany. Among the latest of the pupils of 
Hofmeister in Tiibingen was young Goebel, who 
thus received at first-hand the stimulus of the 
greatest master of his time in plant morphology. 
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Afterwards he became assistant to Sachs in 
Wurzburg, and to de Bary in Strassburg : from 
both of these he derived experience and skill in 
physiological and cultural methods. Thus equipped, 
by education of a mind prone to quick perception 
and of unusual penetrating power, Goebel soon 
made his mark in research, and received academic 
promotion. His first chair was in Rostock : after 
a brief tenure he was posted thence to Marburg, 
and in 1891 he was finally appointed to the 
University of Munich, where he remained for life. 

Von Goebel’s contributions to botanical litera¬ 
ture were extensive and varied. A complote list 
of them up to 1924 was included in the “Fest¬ 
schrift”, published in 1925 in celebration of his 
seventieth birthday, as a double volume of Flora , 
a journal which he himself had edited sinoe 1889. 
His writings range in time from 1877 to the day 
of his death, relating chiefly to bryophytes and 
vascular plants. They are based upon his own 
observations and collections, made daring his 
extensive journeys to both eastern and western 
tropica, and particularly to Java, and the Buiten- 
zorg garden. They deal not only with material 
collected in the open, but also include the results 
of his cultures within the Munich garden, over 
which he had official control. His experiments, 
summarised in his “Experimentelle Morphologie 
der Pflanzen” (Leipzig, 1908), were directed 
mainly towards a knowledge of causality, and 
particularly to the elucidation of the effect of 
environment upon symmetry. Such inquiries he 
seemed to prefer above those leading directly 
towards phyletic conclusions. Indeed he always 
appeared to feel some mistrust of phyletic argu¬ 
ment, and to prefer to search deeper into the 
causality of those features which are too .often 
used as mere counters in facile comparison by 
students of descent. In this preference he will 
always have the sympathy of those interested in 
phylogeny who wish for sound conclusions rather 
than immediate results. 

In 1924 von Goebel published a volume in 
oelebration of the centenary of the birth of his 
master, Hofmeister. A translation was published 
in 1925 by the Ray Society (vol. Ill), and reviewed 
in Nature for October 2, 1926. Nothing that he 
ever wrote is more self-revealing than this small 
book. The former student, himself a professor of 
more than forty years standing, who had travelled 
in all quarters of the world, and possessed an 
exceptional knowledge of plants whethor growing 
in the open or as subjects of experiment, gives a 
truly philosophical analysis of his teacher’s work 
in tne light of a later generation. The book is 
not a mere appreciation, but a critical review. 
The author does not hesitate to expose points 
where Hofmeister’s earlier position does not accord 
with later aspeots of the science. As remarked 
by the reviewer in Nature, this feature, associated 
with an unusually penetrating mind, makes von 
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Goebel's volume ft most valuable addition to 
philosophical botany. 

The production of von Goebel’s “Organographie 
der Pflanzen”, with its three progressive editions, 
has been a very great achievement. So large a 
book is in danger of suffering from the wealth 
of its material. When a work runs to more than 
2,000 large pages, with above 2,000 illustrations, 
there is a risk of its becoming encyclopedic, and 
of its use being as a book of reference rather than 
a work to be read directly through. This may 
be but a confession of weakness in the user. As 
a summation of the living morphology of the 
time, critically stated, von Goebel's “Organo¬ 
graphy “ stands unrivalled, whether as the achieve¬ 
ment of a single brain, or as an epitome of the 
work of a long life of intense activity, and of 
unusual opportunity. Nothing like it has appeared 
before in the literature of botany. 

Von Goebel has been a persona grata in his 
frequent visits to Great Britain. This was due 
partly to his own personality, partly to the 
character of his work, and partly it was a conse¬ 
quence of his command of the English language. 
His first introduction to British readers as a body 
was through his revision of the systematic section 
of Sachs's textbook, the translation of which was 
published by the Oxford University Press, under 
the title of “Outlines of Classification and Special 
Morphology of Plants” (1887). This was followed 
by the translation of the first edition of his 
“Organograpliio der Pflanzen” (1900-1905), both 
being edited by Sir Isaac Bayley Balfour. These 
books readily reached the hands of advanced 
British students: but for those engaged in 
morphological research von Goobers more special 
writings have been for more than half a century 
indispensable : not only have they provided a 
wealth of new facts, but they have also been more 
influential than those of any other current writer 
in shaping the course of morphological inquiry. 

Prof, von Goebel was bom in 1855, at Billighem 
in Baden. He was tall and robust in figure, but 
with a face that suggested gentleness of Character, 
combined with a dreamy expression of the eyes. 
He was, however, firm in his opinions, and resolute 
in their support. Nevertheless his manner in 
controversy was restrained, and tinged sometimes 
with humour. This came out particularly in his 
use of well-chosen classical quotations, applied so 
as to soften the otherwise keen point of an argu¬ 
ment. He leaves behind the memory of a gracious 
personality, to whom the science of botany owes 
a supreme debt not only as a great observer, 
but also as a safe guide to correct channels of 
thought. F. O. B. 


Mb. A. Chaston Chapman, F.R.S. 

Chemistry sustained a severe loss in the death 
on October 17, at sixty-three years of age, of 
Alfred Chaston Chapman, one of the remaining 
chemists of a type that is disappearing. A con¬ 
sulting chemist and public analyai with a large 
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and important practioe, up to the last he was 
indefatigable in the pursuit of his scientific studies, 
and this in spite of the many calls on his time 
arising from the public duties and the many 
voluntary services he undertook. 

Chapman received his training in chemistry at 
University College under Williamson, and remained 
in close touch with that College when Ramsay 
succeeded as professor, While quite young he 
started for himself as a consulting chemist, 
specialising in the fermentation industries, and 
soon acquired a position which was enhanced by 
his published work. An excellent organic chemist, 
he investigated the constituents of the essential oil 
of hops, some of them in great detail, such as 
humulene, and applied the same methods to the 
identification of a new hydrocarbon (spinaoene) 
present in large quantity in oertain fish liver oils. 
In the domain of general analytical work he con¬ 
tributed many useful processes ; he was alive to 
the application of new chemical reagents and 
methods, to which he devoted a lecture to the 
Chemical Society, and in this connexion strongly 
advocated setting up chairs of analytical chemistry 
in the universities, on account of the range of 
discipline and chemical experience afforded by 
that subject. 

Equally interested in life processes—he never 
ceased to marvel at the “wonderful laboratory of 
the yeast oell”—Chapman devoted much time to 
mycological and bacteriological work, evolving 
processes which required this technique. Some of 
this he described in special papers and an account 
of his views on the industrial uses of micro¬ 
organism will be found in his Cantor Lectures 
before the Royal Society of Arts. These studies 
led him to advocate with his usual cogency the 
setting up of an Institute for Industrial Micro¬ 
biology, in which would be carried on systematic 
research and training, together with the formation 
of a collection of pure cultures. Although this 
has not materialised, his advice as a member of 
the Chemistry Research Board of the Department 
of Scientific and Industrial Research was valued 
in connexion with a start that is being made 
towards the fulfilment of some of these objects. 
In 1920 he was elected into the Royal Society. 

Many institutions sought the advantage of 
Chapman’s sound judgment of men and things. 
Thus he had held the offices of president of tne 
Institute of Chemistry, of the Society of Public 
Analysts, of the Royal Microscopical Society, of 
the Institute of Brewing, and he was vice-president 
and benefactor of the Royal Institution. Of his 
assistance to Governmental committees, examples 
are hie membership of the Royal Commission of 
Awards to Inventors, the scientific panel of the 
Board of Trade, Advisory Committee of the 
Imperial Institute, and the Forest Products and 
Chemistry Research Boards of the Department of 
Scientific and Industrial Research. 

Among Chapman's activities was his interest in 
the antiquarian side of chemistry, and he delighted 
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toahow to his friends and describe with detailed 
knowledge his library of books relating to the 
time when the Royal Society was founded and the 
succeeding century. 

Chaston Chapman will be remembered as a 
cogent writer and exponent of his views, but his 
friends have to lament the loss of one whose 
striking and dignified figure, kindly humour and 
uniform graciousness endeared him to so many. 

Robert Robertson. 

We regret to announce the following deaths : 

Prof. Louis Du pare, professor of mineralogy and 
petrography, analytical chemistry and toxicology 


at the University of Geneva, a foreign member 
of the Geological Society of London, known 
chiefly for his work in mineralogy, on October 21, 
aged sixty-six years. 

Dr. Barton W. Evermann, director of the 
Museum and the Steinhart Aquarium of the 
California Academy of Sciences, who has pub¬ 
lished much work on ichthyology, especially 
with relation to the geographical distribution 
of fishes, on September 27, aged seventy-eight 
years. 

Prof. K. K. Gedroiz, director of the Experi¬ 
mental Station of the Scientific Institute of 
Fertilisers, Moscow, a well known worker in soil 
science, on October 5. 


News and Views 


Diary of Societies 

Announcements of meetings of scientific societies, 
and lists of papers to be read, have increased so 
greatly in recent years that it has become necessary 
to reconsider the claims which such particulars may 
reasonably make upon the space they have hitherto 
occupied in the 4 ‘Diary of Societies” in Nature. 
From the point of view of interest, it may be doubted 
whether weekly lists of meetings and papers running 
to three columns or more merit publication. In 
most cases fellows of societies receive such announce¬ 
ments direct, and the chief advantage of including 
the lists in our “Diary” is that fellows of other 
societies may soo what is coming on, and may wish 
to attend meetings outside their own special societies. 
Several difficulties arise, however, even on this 
assumption. Meetings of scientific and technical 
societies are usually not open to visitors, and often 
a dozen or more papers may be announced in a 
list though only one or two papers may be actually 
read, the rest being read in title only. 

Announcements and Reports 

If it is suggested that full lists of papers serve a 
useful purpose as indicating directions of scientific 
activity, then the question arises why such lists 
should be limited to London and some provincial 
centres. Nature is an international organ of science, 
and might just as appropriately publish weekly 
lists of papers communicated to national scientific 
societies and academies outside Great Britain. Under 
“Societies and Academies”, we record the proceedings 
of many such societies, giving short summaries of pap¬ 
ers received, while our columns of “Research Items” 
direct attention to subjects of particular interest or 
importance. There is thus little justification "for de¬ 
voting excessive space to announcements of ordinary 
meetings and lists of papers, and we propose in future 
to include under the title of 4 ‘Forthcoming Events” 
Only special meetings, lectures, and discussions, or 
meetings at which Bingle papers or topics having 
much the same character as that of lectures are 
being presented. In adopting this plan, we have 
In mind not only considerations of space but also the 
interests of the majority of the readers of Nature 
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abroad as well as at home ; and we need scarcely 
add that any suggestions as to what might be use¬ 
fully included or excluded from this new scheme, 
bearing these two points in mind, would be much 
appreciated. 

The Shirley Institute 

Some anxiety regarding the future of the Shirley 
Institute was expressed at the annual meeting of the 
British Cotton Industry Research Association at 
Didsbury, Manchester, held on October 19. These 
misgivings were not about the ability of the Institute 
to continue to carry out fruitful investigations but 
about the necessary financial support. The Institute 
has a staff of two hundred, more than sixty of whom 
are university graduates, and Dr. R* H. Pickard 
expressed the opinion that the Institute could use¬ 
fully employ at least twice as many people as at 
present on the investigation of scientific and technical 
problems to which the industry requires answers. 
The work on investigating current trade problems 
has grown to such an extent as to crowd out much 
of the fundamental research, and only one sixth of 
the work is now the long distance research upon 
which the future of the Association and the industry 
so largely depends. Financial arrangements made in 
connexion with the Rayon Department terminate 
next June and those for the Cotton Department in 
June 1934. With the exhaustion of the £1,000,000 
fund, Government grants to the Association will in 
future com© by annual vote and may accordingly 
bo still further decreased through the need for public 
economy. The Institute oosts about £05,000 a year 
to run and there is a deficit on the past year of 
£5,600, largely owing to a corresponding reduction 
in ■ the Government grant. Only about £25,000 
comes from the subscriptions of the 1,200 firms who 
are members of the Association and these subscrip¬ 
tions were described by the chairman, Mr. H. P. 
Greg, as ridiculously out of proportion to the size 
and importance of the cotton industry even in times 
of bad trade. Contributions of £10 from a firm with 
a capital of £100,000 or 50,000 spindles, or of £5 from 
a manufacturer with 1,000 looms are unworthy of 
the industry or of the results obtained. 
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Research and the Cotton Industry 

The actual results obtained in the scientific 
research carried out at the Shirley Institute are the 
property of the members subscribing and this 
undoubtedly- handicaps the Association in propa¬ 
ganda work. Enough regarding the work, however, 
Was revealed in general terms at the annual meeting 
to indicate the actual and potential value of the 
Institute to the industry. The staff has been in 
contact during the year with more than 00 per cent 
of the member firms. Results already obtained 
fully justify Mr. Greg’s assertion that economy on 
research even in the days of bad trade is unwise 
and unprofitable, and that the Association is worthy 
of far more generous supi>ort by the industry. The 
number of problems already raisod by members 
which cannot be attacked by the Institute is con¬ 
siderable and the diversion of effort from long- 
range or fundamental research to current trade 
problems is a serious throat to the future develop¬ 
ment and prosperity of the industry. Those are 
matters in which the nation as a whole is vitally 
concerned, but it cannot be expected that the direct 
contribution of the State can be materially increased 
except pari passu with a fitting acceptance by the 
industry itself of its own financial responsibilities 
for research. 

Archaeological Studies in Mexico 

A decision of the Supremo Court of Mexico, it 
is reported by Science Service (Washington, D.C.), 
is expected during the current month, which is of 
considerable moment for the future study of the 
archaeology of Central America. Tho point at issue 
is the control by individual States of the archaeo¬ 
logical sites within their respective boundaries. 
For some years the Central Government, largely 
owing to the influence of Sefior Gamio, himself an 
archaeologist of note, has displayed commendable 
energy in the examination and excavation of the 
archseological sites of the country. Any decision 
which would hamper or disturb the organisation of 
systematic exploration would be unfortunate in the 
extreme. The arrangements for the season now 
opening are already complete ; but work cannot 
go forward until the decision of the courts is known. 
It may be hoped that whatever the verdict, some 
modus vivendi will be attained to satisfy both local 
interests and any claims the Central Government 
may justly put forward on the ground of its superior 
facilities for organised research. 

The archaeological activities which are delayed 
pending decision are considerable. At Monte Alban, 
where the now famous gold treasure was discovered 
in a tomb this year, an appropriation three times as 
large as that of last year is to be expended in tho 
further excavation of the innumerable tombs on 
the site ; while str&tigraphical study is to be carried 
on with a view of correlation with Maya sites to. 
the east, south and north. The exploration of a 
Zapotec fortress known as Quiengola, south of 
Monte Alban, is to be initiated ; and further explora- 

Nd, 3287, Vol. 130] 


tions are to be mads in the tomb at Texmelincau, 
the remote area of Guerrero, from which port only 
of the contents, including a number of gold objects, 
was removed at the time of its discovery early this 
year. In the important Toltec city of Teotihuacan, 
near Mexico City, the excavation of the 4 "Avenue 
of the Dead”, the mile-long central axis of the city 
with its row of mounds, now known to be the plat¬ 
forms of temples, is to be continued. At Chichen 
ItzA, which may be considered the strategic point 
for at least one period of Mayan history, important 
work on tho interior of the pyramid of the Temple 
of Kukulkon, the Bird Snake, will be carried further. 
This pyramid, 90 ft. high, is the highest in the city, 
and in last season’s excavation was found to enclose 
p, smaller pyramid. It is intended this year to 
explore this contained pyramid and search for other 
internal structures. This outline of impending 
excavation, brief as it is, will indicate tho extent 
of the interests involved in the forthcoming decision, 
quite apart from any questions which may arise 
affecting the position of the numerous expeditions 
from the United States now operating in Mexico. 

The Horniman Museum and Library 

The late Mr. Emslie J. Horniman has bequeathed 
a sum of £10,000, free of duty, to the London County 
Council, for tho purpose of providing an extension 
to the Horniman Museum, Forest Hill. The Museum 
was built by the late Mr. John E. Horniman, father 
of the testator, and before it was opened to the 
publio he presented it and its contents, in 1901, to 
the London County Council. As is usual, and perhaps 
inevitable, in museums, the collections have since 
outgrown the accommodation, with the result that 
cases have become overcrowded, and progress has 
been hampered. This is more especially so with the 
collections dealing with the material culture of back¬ 
ward peoples. The provision of additional space 
will enable the present exhibited series to be opened 
out and extended, thus furthering that educational 
arrangement of the collections which has been the 
constant aim of the Museum authorities. It may be 
noted that Mr. Homiman’s interest in the Museum 
has been shown in many ways, notably in the pro¬ 
vision, in 1912, of an extension for the purposes of 
a lecture hall and library. 

Under Dr. H. S. Harrison, who was appointed 
curator in 1904, the collections have been built up 
continuously with the view of the function of the 
Museum as providing material for the study of the 
development of the arte and crafts of primitive 
races and the natural history of man and animals. 
The educational value of tho Museum collections 
has been much enhanced by the excellent series of 
handbooks, prepared by the staff, which deal, in a 
scientific spirit, but in npt too technical a manner, 
with the developmental aspect of .the collections, 
illustrating such topics as fire-making, transport, 
tools from the stone age to the steel age, and the 
like. The enlightened policy of the education 
authority for London in promoting lectures on the 
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Museum collections and related subjects, which 
teachers are encouraged to attend, has given the 
Homiman Museum a unique place among the 
educational facilities of London. 

"The Royal College of Physicians and Preventive Medicine 

In his Harveian oration delivered before the 
Royal College of Physicians of London on October 
18, Sir George Newman, chief medical offioer of the 
Ministry of Health, discussed the debt of preventive 
medicine to Harvey and the College. Ho showed 
first of all that Harvey's discovery of the circulation 
of the blood led directly to the conception of physio¬ 
logical balanoe elaborated by Claude Bernard, who 
formulated the synthetic principle that all the vital 
functions of the body establish jointly a constant 
and stable internal environment for the organism 
living in a variable external environment. Subse¬ 
quent discoveries proved that physical hea&h and 
mental capacity depend upon a mutual contribution 
of nutrition, hormones, nervous regulation and 
oxygenation of the circulating blood, and that 
these factors act in the prevention of disease. The 
application of the Harveian method and spirit to 
the study of the cause and control of infective 
disease and artificial immunity was then considered. 
Sir George maintained that throughout its history the 
Royal College of Physicians, with which Harvey was 
so closely connected, has been the foster-mother of 
sound medical practice and has cultivated the 
Renaissance spirit of true learning and inquiry. 
The preventive work of the College is illustrated 
by its participation in the pharmooopooias published 
between 1618 and 1861, after which year this duty 
was transferred to the Goneral Medical Council by 
the Medical Act of 1868 ; its recommendations 
drawn up in 1720 for the prevention of plaguo ; its 
petition to Parliament in 1726 which led to the 
suppression of gin shops and the restriction of private 
retail sales ; its constant advocacy of vaccination ; 
the introduction of registration of the causes of 
death and the nomenclature of disease in 1837 ; and 
the creation in conjunction with the Royal College 
of Surgeons of a diploma of public health and after¬ 
wards of a similar diploma in tropical medicine and 
hygiene. In conclusion, Sir George dealt with the 
development of a communal medical servico and 
emphasised the necessity of mutual co-ordination 
between all channels and moans of medical activity. 

Chaucer and .Contemporary Medicine 

At a meeting of the Osier Club on October 21, 
Dr. J. D. Rolleston read a paper on “Chaucer and 
Medieval Medicine”, which he commenced by a 
quotation from the modern version of some of the 
“Canterbury Tales” published in 1700 by Dryden, 
who after describing Chaucer as the father of English 
poetry continues : “He is a perpetual fountain of 
good sense, learned in all sciences and therefore 
speaks properly on all subjects. . . . Chaucer fol¬ 
lowed Nature everywhere, but was hever so bold as 
to go beyond her.” Although a few references to 
Chaucer are to be found in the works of some British 
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medical historians, no essay dealing with the allu¬ 
sions to contemporary medicine in his works has 
hitherto been published, if one may judge from the 
absence of any entry in the Surgeon-General's 
Catalogue relating to Chaucer, in striking contrast 
with medical articles on Shakespeare or Goethe or 
even Dante and Byron. Dr. Rolleston, however, 
maintained that not only in the “Canterbury Tales”, 
including the lengthy prose discourses of Melibeus 
and the Parson, as well as in Troilus and Criseyde, 
but also in many of the minor poems, there is much 
to interest the medical reader os well as delight the 
literary student. After a brief sketch of Chaucer's 
life, during which the poet became acquainted with 
all ranks of society, including men of science and 
learning, Dr. Rolleston dealt with the passages of 
medical interest in his works under the four headings, 
the medical profession in Chaucer's time, prevalent 
medical doctrines, diseases and their treatment, and 
miscellaneous topics. 

Monument to Ernest Solvay 

On Octobor 16 in the presence of the King of the 
Belgians and the Duke of Brabant, a monument was 
unveiled in Brussels to Ernest Solvay, the eminent 
chemist, philanthropist and publicist. Solvay was 
bom at Rebecq in Brabant on April 16, 1838, and 
died in Brussels on May 26, 1922. The foundation 
of all his success in chemical industry and his immense 
wealth was his discovery of the ammonia-soda pro¬ 
cess. To the unfortunate Nicholas Leblanc (1763- 
1806), whose statue stands in front of the Conser¬ 
vatoire dee Arts et Metiers in Paris, the world owed 
the first successful process for manufacturing arti¬ 
ficial soda, and by 1863, the year in which Solvay 
took out his patent, the world production of soda 
was about 300,000 tons a year. The Solvay process, 
after the many initial difficulties had been overcome, 
proved far more economical than the Leblanc process, 
and by 1914 there wero somo twenty-three works 
in various parts of the world engaged in the Solvay 
ammonia-soda process, capable of producing about 
2,000,000 tons of soda ash a year, Mr. Runciman, 
President of the Board of Trade, in a speech delivered 
on October 20, when dealing with the question of 
trade recovery, said that “one first-class invention is 
worth fifty Acts of Parliament”. To that class of 
invention Solvay's belongs. 

Trevithick Centenary 

This centenary of the death of Richard Trevithick 
occurs next April and steps have been taken by the 
Newcomen Sooiety to commemorate Trevithick's life 
and work. In response to an invitation sent out by 
the Society, there was a large gathering of repre¬ 
sentatives of engineering institutions from many 
parts of Great Britain at a meeting to discuss the 
matter held at the Institution of Civil Engineers on 
October 20, and a committee was formed to deal 
with the commemoration as an international affair. 
The president-elect of the Institution of Civil Engi¬ 
neers is to be asked to be chairman of the committee 
and Mr. H. W, Dickinson, honorary secretary of the 
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Newoomen Society was elected secretary. The 
committee has been asked to consider the questions 
of memorial services in Westminster Abbey, where 
there is a window to Trevithick, and at Dartford 
Church, in the grounds of which he was buried ; a 
memorial lecture ; the placing of tablets at Eu&ton, 
where his engine 4 ‘Catch-me-who*can” ran, on the 
site of his birthplace and at Ponydarran, South 
Wales. It is also proposed to publish a memorial 
volume containing a good account of his life and 
work; no such work is at present available. 

The Electric Grid 

Prof, E. W. Mauohant gave his presidential 
address to the Institution of Electrical Engineers on 
October 20. After discussing training and research 
he dwelt on the importance of some of the applica¬ 
tions of psychology which enable men most suitable 
for special kinds of work to be chosen. For example, 
in direction-finding work in the Navy, it has been 
found possible to pick out men who can tell with 
high accuracy the direction from which a sound 
comes. Prof. Marehant went on to speak of the 
electric grid in Great Britain which has been in 
course of construction for the last four or five years 
and will be completed in a few months. The original 
eight year programme has been cut down by two 
years. The next stage in the development of elec¬ 
tricity is the trading stage. Assuming that progress 
proceeds os rapidly as during the development of 
the grid, Great Britain will soon bo completely 
electrified. Prof. Marehant divided the supply of 
electricity into throe stages, generation, transmission 
and distribution. So far as generation is concerned, 
the range of possible improvements is now small. 
Similarly, great improvements have been mode in 
the technical design of transmission lines. It is the 
final stage of the problem, namely, the distribution 
and utilisation of electrical energy, which offers the 
greatest scope. To do this successfully, there must 
be a great demand and the public must be educated 
so as to be ready to take full advantage of electrioity 
for all kinds of purposes. He mentioned that in 
Germany electrical laboratories have been installed 
at small cost by manufacturers in all schools. These 
are equipped with electrical apparatus so os to 
familiarise the children with electrical heaters, 
cookers, kettles, irons, etc. 

Meteorological Effects during the Total Solar Eclipse 

Dr. C, F. Brooks, of the U.S. Weather Bureau, 
has given a brief preliminary account (Bull* Am. 
Meteorological Soc. f Aug.-Sept. 1932, vol. 13, pp. 159- 
160) of the co-operative effort made in the United 
States and eastern Canada to determine the effects 
upon the atmosphere of the total oclipse of the sun on 
August 31 last. The programme of meteorological 
observations was determined largely by the Blue Hill 
Observatory of Harvard University, but the scheme 
was carried out with the aid of many public bodies 
and private individuals. Special measurements were 
made of the radiation from sun and sky; conditions 
in the upper atmosphere were measured by meteoro¬ 
graphs carried by aeroplanes and captive balloons; 
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numerous ordinary meteorological observations were 
carried out by the regular observers of the U.S. 
Weather Bureau and by a large number of auxiliary 
voluntary observers, 

The large mass of observational material obtained 
in this way has still to be examined and discussed; 
Dr. Brooks mentions, however, a few interesting 
facts that have already come to light. He suggests 
that the cloudy skies that spoiled the view of the 
eclipse for so many and interfered with the work of 
the astronomers, were far from being a drawback for 
the meteorological work. There were clouds at five 
different levels in parts of New England, and these 
included both stratiform and cumuliform clouds. 
Generally speaking, the cumulus clouds, which half 
^covered the sky locally just before the eclipse, dis¬ 
appeared during the eclipse, as the cutting off of the 
main heat supply for the surface layers of tho atmo¬ 
sphere checked oonvoction, but the stratiform clouds 
higher up in some instances developed rapidly, so 
as to cause the sky to become completely overcast. 
Upward flowing mountain breer.es generally ceased, 
but, doubtless owing to the short duration of the 
period of reduced radiation, katabatic winds did not 
develop. The fall of temperature near the ground 
varied greatly, mainly owing to the changing amount 
of cloud : it ranged from 2° F. to 11° F., the latter 
figure representing the combination of two favourable 
factors—-absence of cloud and sandiness of the soil, 
with its concomitant low specific heat. The publica¬ 
tion of the more complete discussion of tho observa¬ 
tions will be awaited with interest by meteorologists. 

Elm Disease and its Distribution 

For the fifth year in succession the Forestry Com¬ 
missioners have had a survey made on the status 
of the elm disease (Qraphium ulmi). First observed 
on the Continent in 1919, and in England in 1927, 
the disease is now common throughout western and 
northern Europe, and more recently its occurrence 
has been noted on a few trees so far away as Ohio 
in the United States. In England between 1927 and 
1931 it increased steadily both as regards the number 
of outbreaks and the damaging effect on the trees. 
The most notable feature in this year's survey is 
the reduced virulence of attack in nearly every 
area visited. It is quite impossible to say whether 
this diminution is merely a temporary chock in the 
progress of the disease or the first sign of recovery. 
Elm bark beetles have long been suspected as being 
the principal means by which the disease is spread 
and this has now been proved to be the case. A 
great deal of work has been carried out in Holland 
on the relative resistance to attack of the various 
species of elms. So far only certain Asiatic species 
have proved immune and for the most part these 
are small trees unlikely to take the place of the 
English elm. All kinds of elms ordinarily planted 
in England appear to be susceptible ; but, judging 
from the investigations conducted in Holland, there 
is some foundation for the hope that completely 
resistant forms of the common species may yet 
become available. 
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Recent Acquisitions at the Natural History Museum 

The Entomological Department of the British 
Museum (Natural History) has recently acquired the 
collection of the economically important Thysanop- 
tera, or thrips, formed by Dr, R. S. Bagnall, com¬ 
prising more than 17,000 specimens, of which about 
430 are types and 750 paratypes. Some 8000 insects 
of various orders, but mainly Dip torn, have been 
collected for the Department in the High Tatra 
Mountains in Poland and Czechoslovakia by Miss D. 
Aubertin and Miss E. Trewavas. The King of the 
Hedjaz, Nejd, and its Dependencies has presented to 
the Geological Department the collection of fossils 
made by Mr. H. St. J. Phil by on his recent remarkable 
journey in Central Arabia. It includes invertebrates 
from the Jurassic rocks of the Tuwaiq plateau and 
the Cretaceous rocks of the Arma plateau, near 
Riyadh, the Wahabi capital. From the area south 
of the Gulf of Bahrein, invertebrates of Miocene age, 
closely resembling those of contemporaneous rocks 
in the Persian oilfields, were obtained ; while fresh¬ 
water shells found in abundance at several localities 
in the middle of the great Rub* al Khali Desert show 
that rivers or lakos existed rcoentiy in that now arid 
region. The Government Geologist of the Anglo* 
Egyptian Sudan has presented a sorias of shells of 
Lower Tertiary ago preserved in a remarkable kind 
of flint; these are the first fossils, other than a few* 
plant remains, to be found in that territory. A large 
selection of material from the meteorite craters dis¬ 
covered in 1931 near Henbury, Central Australia, has 
been acquired for the Department of Minerals from 
the Kyancutta Museum, South Australia. This 
includes 172 pieces of meteoric iron with a total 
weight of 604 lb. The largest piece of 292 lb. was 
found in contact with three other masses (total 
weight 440 lb.) at a depth of 7 feet in the smallest 
of the thirteen craters. This is the only meteorite 
that has ever been excavated from inside a meteorite 
crater. 

Additions to the Botanical Collections 
Miss E. Hombrrslry has given to the Department of 
Botany of the Natural History Museum 882 paintings 
of British flowering plants by Miss Ellen Hawkins, 
who died in 1864. The paintings arc of considerable 
merit and are accompanied by descriptions, written 
on the opposite page of the double sheet, which give 
interesting details and information. Miss Hawkins 
wrote the botanical appendix to Robertson’s “Hand¬ 
book to the Peak” (1854). Mr. Reginald Cory has 
presented the original manuscript and drawings of 
the “Tabular Distribution of the Vegetable Kingdom” 
by John Stuart, third Earl of Bute. The Department 
already possesses many plants purchased at the Earl 
of Bute’s sale in 1794. Prof. John Peroival hfts pre¬ 
sented a set of all the known species of MgilopS' 
Prof. Percival’s knowledge of this difficult genus of 
grasses makes the set of Bpecial value. Among the 
purchases there is a further set of H. J. Sohlieben’s 
Tanganyika plants and 608 Brazilian and Mexican 
plants collected by Y. Mexia and 248 drawings of 
liverworts (JubuleiB) by Fr. Verdoom. 
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Epidemic Diseases in Residential Schools 

There has been since August a slight rise (whioh 
was anticipated) in the incidence of an epidemic 
disease of tho nervous system named poliomyelitis 
(an infection which may sometimes result in ‘infant 
paralysis’), though up to the present the cases have 
as a whole appeared singly and widely scattered. 
The Ministry of Health has, however, received 
certain inquiries as to the wisdom or expediency of 
closing residential schools in which such isolated 
coses may have occurred. The Ministry of Health 
is definitely of the opinion that the balance of advan* 
tage is in favour of not closing a residential school 
in which poliomyelitis has appeared. If the school 
be closed, any potential infectiousnoss of the disease 
is more widely distributed, and passes beyond such 
moans of supervision and control as are furnished in 
a well-equipped residential school conducted on 
hygienic lines. 

Co-operation of Scientific Societies 

Manchester chemical societies have initiated a 
fonn of co-operation which should prove of con¬ 
siderable valuo both to their members and to local 
industry generally. The Manchester and district 
sections of the Institute of Chemistry, the Society of 
Chemical Industry, the Society of Dyers and 
Colourists, the Oil and Colour Chemists* Association 
and the Institute of Rubber Industry, together with 
the Manchester Literary and Philosophical Society, 
have established a Joint Advisory Committee, con¬ 
sisting of the honorary secretaries (or other repre¬ 
sentative) of the societies concerned, in order that 
problems of mutual interest can be discussed and 
common plans arranged, and to provide a moons 
whereby Manchester chemical opinion can be ascer¬ 
tained and expressed. The Committee has already 
published a card calendar of meetings, both scientific 
and social, of the participating societies, and a 
booklet which gives lists of officers as well os sylla¬ 
buses and other information concerning the session’s 
activities. The Chemical Society, not being organised 
in local sections, does not participate directly in the 
scheme, but—os is indicated in the booklets fellows 
of that society may, under a co-operativo arrange¬ 
ment, read papers on pure chemistry before the local 
section of the Society of Chemical Industry. Members 
of one society are cordially invited to attend meetings 
of any other society ; hence by the promotion of 
personal contact and by the provision of facilities 
for discussion and joint action, Manchester chemists 
are effecting a consolidation of their own interests os 
well as providing an interesting experiment which 
will probably be found worthy of wider application. 
The Association of Secretaries of Technical Societies 
in Glasgow has also issued a programme of the 
meetings of the chemical and engineering societies 
in that city. 

Musk Rat Menace 

The Trustees of the British Museum had under 
consideration at their meeting at the Natural History 
Museum on October 22 the serious position in the 
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country in relation to the musk rat menace, and 
particularly to the fact that now that the keeping 
of musk rata is prohibited except under the strictest 
regulations against their escape, the musk rat farmers 
have turned their attention to the coypu or nutria, 
an aquatic South American rodent. The latter 
animal is as large as a beaver, but has a tapering 
tail; it lives in burrows, and its fur is brown, soft 
and dense. The Trustees decided to recommend to 
the authorities concerned that the nutria should, like 
the musk rat, be scheduled as an animal the import 
of which is prohibited and which shall be kept only 
under licence. 

Bartholomew Diaz off Cape Colony 

Mb. S. A. Mumford, of Tresta, Farley, Salisbury, 
Wilts., has written stating that the voyage of 
Bartholomew Diaz, when he touched the south coast 
of Cape Colony, is usually quoted as having taken 
place between August 1486 and December 1487, 
whereas in our “Calendar of Geographical Discovery” 
(Nature, vol. 129, p. 177, Jan. 30, 1932), a note on 
the voyage appears under the date Feb. 3, 1488. The 
date given in our oohunns is based on a marginal 
note, probably by Christopher Columbus himself, on 
folio 13 of a copy of Pierre D’Ailly’s “Imago Mundi”, 
which fixes Diaz’s return to Lisbon in the month of 
December 1488. The writer says ho was present at 
Diaz’s interview with the King of Portugal when the 
explorer’s chart was shown and discussed. The 
“Imago Mundi” is at present in the Colombina at 
Seville. 

Announcements 

The Do Morgan medal of the London Mathe¬ 
matical Society, which is awarded triennially, has 
this year been awarded to Bertrand Russell in 
recognition of his mathematical work. The medal 
will be presented at the annual general meeting 
of the Society which will be hold at Burlington 
Houso, Piccadilly, London, W.l, on November 10, 
at 6 p.m. 

At the annual statutory meeting of the Royal 
Society of Edinburgh held on October 24, the follow¬ 
ing Council was, elected : President : Sir E. A. 
Sharpey-Schafer, Vice-Presidents; Prof. J. H. 
Ashworth ; Dr. A. Logan Turner; Dr. J. B. Clark ; 
Prof. James Ritchie ; Sir Thomas Holland ; The 
Hon. Lord Sands ; General Secretary ; Prof, R. A. 
Sampson ; Secretaries to Ordinary Meetings : Prof. 
C, G. Darwin and Prof. F. A. E. Crew ; Treasurer : 
Dr. James Watt; Curator of Library and Museum : 

' Prof. D’Arcy W. Thompson ; Councillors; Dr, 
Murray Macgregor; Dr. A. Crichton Mitchell; 
Prof. P. T. Herring; Prof. James P. Kendall; 
Prof. T. M. MacRobert; Prof. Godfrey H, Thom¬ 
son ; Dr. Malcolm Wilson; Prof. E. B. Bailey; 
Prof. J. C. Brash ; Prof. A. J, Clark ; Prof. A. G, 
Ogilvie; Prof. E. M. Wedderbum. 

Prof. E. N. da. C. Andrade will give four lectures 
at the Royal Institution on Tuesdays at 6.15 p.m. 
beginning November 1 on “Rays and Radiations”. 
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The course is an experiment in the treatment of a 
branch of modem physical science on the lines of 
the popular Christmas Lectures to juveniles, but 
Prof. Andrade will address himself on this occasion 
to the grown-ups. Ho will talk and allow experi¬ 
ments on the gamrria and ultra-violet radiations, 
X-rays, infra-red rays, and the particle radiations 
which have been used in the investigation of the 
inner structure of the atom. Prof. Lancelot Hogben 
will give three lectures, also on Tuesdays at 6.16 p.m., 
beginning November 29, on “Colour Change in 
Animals”. The mechanism of colour change in suoh 
a well-known example as the chameleon will be 
discussed, and compared with that in other animals 
subject to colour changes, Buch as the frog, the sala¬ 
mander and certain fishes. 

The Council of the Institution of Civil Engineers 
has awarded the Indian Premium for the session 
1931-32 to Sir Bernard D’O. Darley (Bahawalpur, 
Punjab), and the Webb Prize for the session to Mr. 
B. G. White (London) for papers read and discussed 
at ordinary meetings of the Institution. The following 
awards for the session have been made for “Selected 
Engineering Papers”, published without discussion ;— 
A Telford Gold Medal to Dr. J. F. Baker (Abbots 
Langley); Telford Premiums to Mr. William Muir- 
head (London), Mr. E. B. Cocks (London), Dr. James 
Orr (Glasgow), Dr. W. J. Walker (Johannesburg), 
and Mr. W. C. Ash (Vizagapatam, India); and a 
Crompton Prize to Mr. L. St. C. Rundlett (Rangoon, 
Burma). Awards have also been made for papers 
read at students’ meetings in London, or by students 
before meetings of local associations, as follows :— 
The James Forrest Medal and & Miller Prize to Mr. 
D. J. Anderson (Glasgow), and Miller Prizes to 
Messrs. A. C, L. Browne (London), C. W. Scott 
(London), A. J. P. Poshler (Birmingham), W. D. 
McFadyean (London), Granville Berry (London), 
P. J. Stuckey (Cardiff), W. H. Morgan (Newcastle), 
R. R. W. Grigson (London), E. A. Turner (London), 
and Frank Breakwell (London). 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A 
University lecturer and a University demonstrator 
in biochemistry at the University of Cambridge— 
The Professor, School of Biochemistry, Cambridge 
(Nov. 9). A junior assistant and guide-lecturer at 
the City of Birmingham Museum and Art Gallery— 
The Keeper (Nov. 11). An Armourers and Brasiers 
research fellow in metallurgy of the Royal Society— 
The Assistant Secretary, The Royal Society, Bur¬ 
lington House, W.l (Nov, 14). A lecturer and tutor 
in hygiene in the Department of Education at the 
University of Bristol—The Secretary and Registrar 
(Nov. 19). 

Erratum. —Letter on “Passible Existence of 
Multiply Charged Particles of Maas- One” by Dr. M. 
Delbruck in Nature for October 22 : p. 627, col. 1, 
line 33, for “an a-partiole is stable . . . M read “a 
particle in the ocqpartiole is stable. . . .” 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers o/ t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Bast-Sap In Plant* 

In 1858 Th. Hartig directed attention to the 
fact that many trees yield drops of sap when their 
bark is punctured in summer and autumn. This sap 
issuing from the inner layers of the bast was said to 
include Bmall quantities of nitrogenous substance 
with large quantities of various kinds of sugar. 
Obviously its motion and constitution might yield 
some information on the transport problem of organic 
substances. We found the most abundant flow when 
the puncture roaches the inner layers of the bast; 
deepening the puncture so as to reach the wood, 
causes the sap exuded to be instantly drawn in by 
the tensile water in the vessels. Hence the exuded 
sap is not driven out by root-pressure through the 
outer xylem. The exuding sap is transmitted by the 
sieve-tubes as we demonstrated by forcing a solution 
of potassium ferrocyanide into the puncture and 
afterwards tracing its path by means of ferric chloride. 

In a stem of a young specimen of Fraxinus excelsior 
about 12 cm. in diameter all the seven or eight layers 
of soft bast transmitted the solution to some extent, 
while the inner layers transmitted it most readily. 
A pressure of 3 atm. drove the solution 3-5 cm. in 
30 min. We have observed the flow of bast-sap in 
forty to fifty species of trees and in several herbaceous 
forms during June, July, August and September. All 
specimens of the same species in the same locality do not 
exude bast-sap simultaneously. The amounts exuded 
are variable. In active specimens the flotf from a slit 
I mm. long continues for 30-45 min. and yields 
0*1-0-2 c.c. Active flow from one puncture inhibits 
or reduces the flow from closely neighbouring punc¬ 
tures, and the amounts delivered from similar punc¬ 
tures at the same level, even when not influenced by 
neighbopring punctures, are not uniform. 

Small quantities of proteins and glucose associated 
with considerable amounts of sucrose were found in 
the sap ; the presence of tannin, an oxidase and a 
chromogen is also indicated. The sap is extruded by 
the turgor of a dosed system in the bast (probably 
the sieve-tubes), and the flow only ceases when that 
pressure becomes negligible. Freezing point determin¬ 
ations give a measure of this pressure. Unexpectedly 
high pressures were observed ranging from 13 to 35 
atm. The forces moving the sap through the bast and 
forcing it through the punctures are very high. Very 
different pressures have been observed in the same 
specimen on different occasions ; but so far, it has 
always been found that the osmotic pressure of sap 
issuing from a higher level is greater than that 
coming from a lower one. Osmotic pressure gradients 
of 2 *2-8 *9 atm. per metre have been observed in the 
bast of Fraxinus excelsior . 

Lateral motion is inconsiderable compared to 
longitudinal movement, hence from the amount 
exuded through a puncture of known size under the 
pressures available we obtain some idea of the ease 
with which the sap moves longitudinally in the bast. 
‘The gradient of pressure is presumably maintained 
by the production of carbohydrates in the leaves and 
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their removal by condensation into produots of 
growth (activity of the cambium) and materials of 
storage (sucrose, starch, etc., deposited in the bast* 
parenchyma, starch-sheath, oortox and medullary 
rays). 

The difference in osmotic pressure above and below 
in the intact plant is available for foroing the solvent, 
water, of the less concentrated solutions belo# into 
the wood, thus creating a mass-movement of the 
solution downwards through the bast. These and 
other observations seem to us to support MUnch *8 
theory of mass-movement of organic substances in 
the bast, and probably bring into line the results of 
Mason’s and Ma&keU’s investigations. 

Henry H. Dixon. 

M. W. Gibbon. 

School of Botany, 

Trinity College, 

Oct. 1, 


Stability of the Liquid Carbon Dioxide 
In the Ocean 

In Nature of July 2, p. 26, Dr. Wattenborg of 
Berlin presented some objections to my paper “On 
the Field of Stability of Liquid Carbon Dioxide in 
the Biosphere”. 1 

It is a pity that Dr. Wattenberg in formulating 
his criticism used, apparently, only the short notice 
of my paper which recently appeared in Nature 1 
and not the paper itself. Hud he read my original 
paper he would have saved himself from misunder¬ 
standing of my point of view. 

The water of the ocean, like the water of all the 
deep continental water-basins, is heterogeneous as to 
its baric properties, presenting a substance which 
oannot bo reproduced by experiment since it has 
the proportion of a specifically planetary phenomenon. 
In the ocean the water itself is subjected to pressures 
which can exceed 1000 atm. /cm.* and at the same time 
the dissolved gases in the same water (which are in 
an innate connexion with the troposphere) are sub¬ 
jected to pressures which can not exceed 1-2 atm. /cm. 1 
In the thermodynamical conditions of the ocean’s 
water all the carbon dioxide masses which are isolated 
(completely or partly) from the troposphere (that is, 
from the gases dissolved in the oceanic water), must 
exist in a special state of phases : 

liquid CO, z gaseous CO„ 

because the temperatures and the pressure of sea¬ 
water remain mostly below the critical point and 
above the critical pressure of carbon dioxide. 

Marine organisms must have accommodated them¬ 
selves throughout geological time to the spocifto 
state of carbon dioxide in the ocean. They have to 
obtain a special organisation in this respect. 

I have indicated in my paper the following three 
examples among many of such accommodations : 

1. The accommodation of plankton organisms in 
connexion with the low confines of their habitat)am 

2. The oxygen glands of deep-sea fishes in con¬ 
nexion with their respiration. 

3. The conditions of life of micro-organisms in the 
bottom sediments of the ocean. The chemical pro¬ 
cesses in such sediments are regulated by micro¬ 
organisms. They are subject to changes under the 
influence of liquid carbonic dioxide, the possibility 
df existence of which in living environments oannot 
be denied. 
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The same peculiarities of carbon dioxide must 
influence many inorganic processes such as exha¬ 
lations of gaseous oarbonic dioxide in the gaseous 
and mineral springs on the sea-bottom. 

The peculiar character of carbon dioxide in the 
ocean in comparison with its behaviour on the earth’s 
surface must be taken into consideration in all con¬ 
clusions concerning the state of the gaseous solutions 
in the ocean. There certainly must exist a lower 
limit than the gaseous solution of carbon dioxide in 
sea-water and therefore we must expect to find at 
greater depths only ions or hydrates of oarbonic 
acids. 

For further discussion on this subject reference 
must bo made to my paper already cited. I have 
also discussed the subject in my lecture “Ocean¬ 
ography and Geochemistry” delivered in the Miner- 
alogical Institute at Gottingen, which is to be pub¬ 
lished in the Tschermaka Mineralog . w. Petrograf- 
phische MitteUungen. 

Further study in the same field of research has been 
made by Prof. V. Chlopin, who has published his results 
in the Oomptes Rendu# of the Academy of Sciences, 
Leningrad, mentioned before. Prof. V. G. Chlopin 
has shown that in the same conditions, which have 
been demonstrated by me for carbon dioxide in sea¬ 
water, the inert gases (argon, krypton, xenon) must 
give hydrates, which are soluble in sea-water. Appar¬ 
ently the geochemistry of the inert gases offers here 
a new and promising ground for research. 

W. Vebnadsky. 

Biogeoehemioal Laboratory 

of the Academy of Science of U.S.S.R., 

Radium Institute of Leningrad. 

1 C.R. Acad. Sd. Leningrad, 2S9-295 ; 1931. 

• Nature, IBB, 607, Aprit 23, 1932 . 


Bead-Corona on Radio Antenna 

Dtoing the period February-Maroh 1932, of 
exceptionally dry atmoHphoric conditions, a curious 
high frequency high tension - phenomenon was 
observed on several days on the antenna of the 
Hilversum (Holland) broadcasting station (X ~ 
about 300 m., aerial power 15-20 kw.). 

The aerial consists of five horizontal wires, strung 
betwoen two metal masts sixty metres in height, and 
is connected at both sides to insulators fastened to 
two spreaders. There are five downleads, connected 
to the central part of the aerial wires. 

On February 14, at 20.00, a corona was observed on 
the antenna, and this corona caused an acoustical 
effect such that the modulation of the emission 
could clearly be heard up to a distance of approxi¬ 
mately 800 m. A reduction of the antenna power 
from 20 kw. to 12 kw. caused the phenomenon to dis¬ 
appear. 

Again, on March 7, at 17.00, when the antenna 
power was raised from 7 kw. to 20 kw., the corona 
on the antenna reappeared. It consisted of slowly 
.moving luminous spheres of about 10 cm. diameter. 
They first appeared at one end of an outer wire, 
they slowly moved, following the wires towards the 
downleads and disappeared at a distance of about 
15 m. from their origin. Several of these luminous 
spheres were observed to occur simultaneously with 
a mutual distance of 0'5m., so that the phenomenon 
made the impression of a string of beads, moving 
towards the centre with a speed of the order of 
l m./sec. 
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The phenomenon usually started at an outer wire, 
and when this was covered with beads over a length 
of about 15 m., also the second, the third and the 
fourth wire gradually developed the beads in a similar 
way. The colour of the heads varied from yellow 
to a light blue and pink. The sound emitted by this 
corona (corresponding to the modulation of the 
transmitter) was very distinot and could be heard up 
to a distance of 1-1 *5 kilometres, so that a big 
crowd gathered round the gate of the station, 
listening in astonishment to the voice of a preacher, 
directly from the heavens. 

The modulation was also plainly visible in the 
glittering of the emitted light. On that day again 
the phenomenon disappeared with the reduction of 
the antenna power from 20 kw. to about 10 kw. At 19.00 
an increase of the aerial power caused the corona to 
^reappear. 

Tile same phenomenon was again observed on 
March 9, 10, 11, 12, and 13. Since March 16 the 
corona has not occurred. 

Balth. van dbr Pol. 

Natuurkundig Laboratorium dor 

N. V. Philips’ Gloeilampenfabrieken, 

Eindhoven, Holland, 

Sept. 9. 


Influence of Impurities on the Transformation 
Point of Liquid Allotroplc Modifications 

Recent investigations dealing with the properties of 
liquid nitrobenzene, in the neighbourhood of the melt¬ 
ing point, are yielding discordant results. Wolfke and 
Mazur, 1 in a carefully purified specimen, observe dis¬ 
continuities at 9-5° C.; this temperature, they suggest, 
represents the transformation point of two distinct 
modifications of liquid nitrobenzene. Stewart, 1 using 
X-rays, confirms the assumption. Massy, Warren, 
and Wolfonden,® Newton Friend, 4 and Piekara ® were 
unable to discover any discontinuities. The interest¬ 
ing question arises as to how far these discrepancies 
may be accounted for by assuming slight impurities 
to have been present in the samples used. 

When two diluted solution phases co-exist, we have 
the well-known equation 

ifrdx, 

^ X x 1 

where L stands for the heat of transformation from 
phase (1) to phase (2), R is the gas constant (both 
per gm, mol.), x x and ac 8 are the molecular concentra¬ 
tions in phases (1) and (2), and ^ denotes the absolute 
temperature of transformation (see, for example, Van 
der Waals’ “ Lehrbuch dor Thermodynamik » vol. 2, 
p. 80); the pressure is here assumed 1 to remain con¬ 
stant. For the difference A* of the transformation 
points of the pure substance and that of the solution, 
we accordingly obtain 

= a*,** = ~ *»*• 

That the allotropio modifications have unequal dis¬ 
solving power is a common occurrence ; the dielectric 
constant, which influences the dissolving power, in¬ 
creases nearly fourfold when we pass from nitro¬ 
benzene II to nitrobenzene I; thus x x and 2 , may be 
assumed unequal. Since the heat of transformation 
L for nitrobenzene ((l)—>-(2)) is exceptionally small 
(014 cal. per gm.), the effect of slight impurities may 
be to depress the transformation point below the 
freezing point; the liquid phase, nitrobenzene II, 
permanent below 9*5° C., would then disappear. 
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If \l denotes the integral molecular concentration 
of the solution and ot the ratio then the term 

- x t varies, during the transformation (1)—>- (2), from 

the value p(a - 1) to (i^l - The phase (2) appears 

at the temperature 

* + tL-g(a- 1); 


of (2a). To make the investigation of (26) possible, 
the problem was divided into four parte according 
to the following scheme : 


(1) a small 
a R large 
(3) a small 
a R small 


(2) a largo 
a R large 
(4) a large 
a R small ■ 


the phase (1), however, does not disappear entirely 
until the temperature 



is reached. In the case of nitrobenzene we may prob¬ 
ably admit that a < 1. 

In Fig. 1 are shown the probable coexistence lines 



of the various phases of nitrobenzene. Tho dotted line 
a corresponds to Mazur’s numerical data, the line 6 
expresses results which would bo found with samples 
of a less degree of purity. 

Stanislaw Dobinski. 

Physical Laboratory, Jagellonian University, 
Cracow, Poland, Aug. 10. 

1 Msfur, Nature, 186, 093; 1930: Wolfke ami Mazur, Nature 
187, 741 : 1931: Mazur, Nature, 187, 893: 1031. 
k 1 0. W, Stewart, Phy ». Rev., 89, 176 ; 1932. 
b 1 Massy, Warren, Wolfenden. J.C.S .. 91 ; 1032. 
i 4 J. Newton Friend, Nature, 189, 471 ; 1032. 

L * A. Flekara, Nature, 130, 93 ; 1932. 


a — 2rr/X being determined by the wave-length, X, 
of the disturbance (I? = Reynolds’s number). Since 
in the limit of vanishing viscosity (that is, a R — ao ) 
there exists the solution a — c — 0, <|* — 1 — V % t 
which can be regarded as representing a degenerate 
oscillation of tho undisturbed flow, the most impor¬ 
tant case will be a small, a R large. 

It was possible to integrate the problem approxi¬ 
mately by dividing the stream function ^ into an 
even and an odd part, by reducing the differential 
equation of the fourth order to a differential equation 
of the second order and by complex (Laplace) 
integration of the latter equation, expanding 
asymptotically the particular solutions, parameter 
and argument both being large. The even part gives 
the following transcendental equation for c — 

1 4- vV 


P/a ; e 


O f 0 2 


a/%*. 

e roc 

-[ 


[ 


i, z being Vc — (1—c) In 


that is, when c is small, z 


The roots are in this limit, 


3 n 
2 


(2 n + 


1 ~1 8;8 

2 > J / (« R) 


1 


l/a 


Vi — c 

(2 a#) 1 '* 


] 


V 


3 + 
2 


Since something similar is true for the odd part and 
also for a large, a R large, the absolute stability 
of Foiseuille’s flow is established, 

The detailed proofs and a discussion of the stream¬ 
lines of the disturbed motion will be given in a paper 
to appear in the Ann. d. Phys. 

Th. Sexl* 

Institute for 

Theoretical Physics, 

University of Vienna. 


• Ann d. phyit, (4) 88 , 835 ; 84, 807, 1927 ; 87, 570 ; 1928. 


Proof of Stability of Polseuille’a Flow 


In some recent papers 1 it is shown that there 
exists an absolute analogy concerning the question 
of stability of 


(la) disturbances being 
symmetric about 
the axis, of P.’s 
flow ( = steady 
flow through a 
straight pipe of 
uniform circular 
section). 

(2a) three dimensional 
disturbances of 
P.’s flow. 


(16) two dimensional 
disturbances of 
the steady flow 
between two par¬ 
allel planes, the 
velocity being a 
linear function of 
the distance y 
from the axis. 

(26) two dimensional 
disturbances of 
the steady flow 
between two par¬ 
allel planes, the 
velocity being a 
parabolic function 
of the distance y 
from the axis. 


It was, therefore, concluded that the investigation 
. of (26) would eluoidate also the question of stability 
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Science Teaching In Schools 

In his letter to Natubk of October 1 Mr. Shearoroft 
accepts the gloomy picture of the state of science 
teaching in schools with which wo are becoming 
familiar, He writes as a teacher of science, but there 
are many other teachers of scienoe who will not agree 
with him. Writing with the authority of the Com¬ 
mittee of the Science Masters’ Association I wish to 
put on record our opinion, shared we are oertain by 
most of our members, that the scienoe teaching in 
the schools of to-day is making an important and 
valuable contribution to the educational develop¬ 
ment of our young people and is helping them towards 
an understanding of their future surroundings which 
they would not obtain without it. We make no 
extravagant claims, but we do claim that we are 
giving those who leave the schools some insight into 
the method of separating the important from the 
unimportant, tho true from the false, and we ask 
for a more just appreciation of the contribution of 
the science teacher to the intellectual make-up of 
the pupils in the schools. 

The Science Masters’ Association exists for the 
advancement of scienoe teaching in schools and 
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endeavours to deal with the situation as it exists. 
Is it not futile to talk of the "curse of useless external 
examinations" so long as employers ask for a definite 
proof that a pupil leaving school and seeking a post 
has shown some capability of achievement ? The 
example of an apparent encouragement of a narrow 
specialisation in physios quoted by Mr. Shearcroft 
unfortunately exists, and the Association is emphatic¬ 
ally opposed to the possibility of a pass in physics 
on an examination of this restricted nature. But it 
is fair to point out that of the eight examining bodies# 
three only accept this inadequate section of ‘Sound, 
Light and Heat*, and two of these offer alternatives 
which give scope for a wider treatment of the subject, 
Moreover, it does not necessarily follow that because 
pupils may be examined in 'Sound, Light and Heat* 
therefore schools are unable to include a fuller treat¬ 
ment of physics in their curriculum ; nor need a 
teacher feel his work is under a curse because only 
a part of it is examined. 

The widening of examination syllabuses is con¬ 
tinually taking place and much is being done to 
bring together the school teacher and the university 
teacher for the discussion of the problems arising 
out of these syllabuses. Each examining body has 
a method by which teachers are able to make their 
views known, and the tendency is all in the direction 
of fitting the examinations to the work of the schools 
and so of preserving to the teachers a free hand in 
the development of their subjects. The professional 
associations, the interests of which are not confined 
to economics, ore closely identified with these con¬ 
sultations, and tho Science Masters’ Association is 
very frequently consulted on both general and more 
detailed questions relating to science. The Board 
of Education's Secondary Schools Examination 
Council, containing representatives of the universi¬ 
ties, teachers and education authorities, reviews all 
the examinations periodically. 

Tho Science Masters’ Association is anxious for 
progress—witness the enthusiastic reception given to 
tho address of our presidont, Dr. C. Norwood, at 
tho annual meeting in January last—and will wel- 
oomo any practical projects for the furtherance of 
its objects. Both teachers and examining bodies 
may be assumed to be actively interested in the 
Welfare of the pupils in the schools, and, whilst 
purely destructive oriticism of their work is easy, 
it is not usually very helpful. 

T. Habtley, 

(Chairman, Science Masters’ Association). 


Pelagic Animals off the South-West Coasts 
of the British Isles 

The occurrence of the skeleton of the floating 
aiphonophoro Velella spirans on our south-western 
ithores is of common occurrence. But it is only 
occasionally that the living animal is driven ashore 
in large numbers. Although this is probably largely 
4L wind effect it is of interest to put these invasions 
on record for future reference, for its presence may 
be an indication either of wind drift of Burfaoe water 
or of increased inflow of Atlantio water ; in either 
of these circumstances it is desirable to know what 
other plankton animals showed unusual abundance. 

Of previous records we have in the Plymouth 
Marine Fauna, March and October, 1903, at Looe; 
Jan., 1916, at Plymouth and on Cbroish coast; and 
Jan., 1021, at Bude; and in Nature for July 26, 
1024, there is a record by Hordman of its occur- 
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rence at Port Erin. One bf us else remembers its 
occurrence in large quantities at Newquay in January, 
1922, whioh was probably due to prevalent southerly 
winds. 

This summer Velella has again arrived in large 
numbers. In the second week in September large 
specimens were being washed up on the Fistral 
Beach at Newquay, Cornwall, and their presence 
was recorded about the same time at Pads tow. 

In the south-west of Ireland great numbers of 
fresh specimens were seen in August on the Kerry 
shores of the Kenmare estuary and with them were 
found shells of the pelagic molluso, Ianthina, with 
the soft parts decomposing* Miss M. Dolap informs 
us that in Valentia Harbour enormous swarms of 
Velella have been seen this year. Ianthina has been 
plentiful and lepadid barnacles of several species, 
attached to feathers, ashes and other floating objects, 
Have been washed ashore. 

This year also the pelagic tunicate Salpa fuel- 
jormis was being oaught in numbers in the waters 
of the English Channel off Plymouth during Septem¬ 
ber ; this is a species the occurrence of which in these 
waters is spasmodic and which appears in quan¬ 
tities at intervals only of several years. 

F. S. Russell. 

Marine Biological Association, 

Plymouth. 

Stanley Kemp. 

"Discovery” Committee, 

Colonial Office, 

Sept. 23. 


Bacterial Enzymes in the Purification of Sewage 

Fbom experiments carried out at the London School 
of Hygiene and Tropical Medicine, in connexion with 
the programme of the Water Pollution Research 
Board of the Department of Scientific and Industrial 
Research, we have come to the conclusion that the 
purification of sewage is essentially a matter of 
bacterial enzymes—whether associated with living or 
dead bacterial cells appears to be immaterial—and 
mainly of oxidation-reduction enzymes. Although 
not excluding from some part in the process such 
agencies as colloidal flocculation, sedimentation and 
adsorption, or ruling out the possibility of some step 
in the purification being due to the agency of other 
enzymes such as proteases, lipases and carbohydrasea, 
wo nevertheless believe that the essential step in the 
purification of sewage is due to the agency of the 
bacterial oxidation-reduction enzymes. 

We have shown that the uptake of oxygen by 
crude sewage will not take place if the latter be first 
sterilised ly heat or by filtration, provided that 
sterility is maintained throughout the period of teat. 
If, however, a small seeding of crude sewage Or a 
small inoculum of oertain bacteria be introduced into 
the sterile sewage a rapid uptake of oxygen results. 

If the seeding be first boiled no oxygen uptake 
follows. Certain other bacteria do not bring about 
the absorption of oxygen when introduced into sterile 
crude sewage in small numbers but if large concen¬ 
trations of these organisms, washed free from con* . 
t animating media, be introduced vigorous oxygon . 
uptake results, although the organisms do not 
appear to multiply. The necessary controls give nega¬ 
tive results. That bacterial enzymes can effect the. 
absorption of oxygen in the presence of crude sewage . 
independently of the growth of the organism can 




665 


OBER 29, 1932] NAT 

be shown by treating a suspension of washed Pseudo- 
mono* fluorescent oells with formaldehyde so that the 
suspension is sterile whilst its indophenol oxidase and 
the dehydrogenases remain active. If such a sus¬ 
pension be introduced into sterile sewage, uptake of 
oxygen results although no living bacterium can be 
demonstrated to be present at any time throughout 
the experiment. 

We have further shown that sewage sludge (whether 
this be taken from the sedimentation tank or the 
humus tank) or activated sludge ia enzymatically 
active, possessing both oxidases and dehydrogenases. 
Crude sewage itself, even when sterilised, acts as a 
substrate for the sludge dehydrogenases, whereas a 
good sewage effluent acts in the reverse manner, namely, 
as a hydrogen acceptor in the presence of the sludge 
and under suitable conditions. That the oxidase 
appears to be important is supported by the fact 
that the purification of crude sewage in the presence 
of activated sludge is inhibited by the presence of 
Af/1000 potassium cyanide even when vigorous 
aeration proceeds. Experiments with five per cent 
urethane, which similarly inhibits purification of 
sewage on aeration with sludge, tend to support the 
contention that dehydrogonases play a part in sewage 
purification. Purification, as judged by nitrite or 
nitrate production, is not effected by agitating crude 
sewage with activated sludge in the absence of air or 
when the sewage is aerated with air in the presence 
of boiled sludge. 

It is proposed shortly to publish elsewhere some of 
the experimental evidence in support of our tentative 
thesis, namely, that the most important factor in 
sewage purification is a series of catalysed oxidation - 
reduction reactions determined by bacterial enzymes, 
present in either living or dead bacterial cells, or 
liberated by them into the fluid of the reacting 
system. 

W. R, WOOLDBIDG®. 

A. F. B. Standfast. 

London School of Hygiene 
and Tropical Medicine, 

Keppel St., W.C.l, 

Oct. 4. 


Light as a Factor in Reproductive Periodicity 

In a letter to Natube 1 I observed that the culture 
of diatoms in polarised light would be an interesting 
piece of research. Later, I placed a culture in a 
email tube in the path of light from a Nicol prism, 
and a similar tube using the same culture medium, 
in ordinary daylight: at night, light from the sky 
was admitted as in the day. The rate and prolificacy 
of reproduction were approximately the same. It 
appears from this that it is the length of the period 
of exposure, and the intensity of the light which 
are the chief factors ; the polarisation of the light 
is of little importance. In this case it looks as though 
reproduction at night has no connexion with lunar 
periodicity. 

To find the effect of the period of exposure to 
light, I then started nine culture experiments, using 
the some medium, and inoculated them with a pure 
culture of Nitzachia paradoxa. Three of them were 
exposed to day light, three to night light, and three 
to light from both day and night skies. These 
experiments were begun oh August 14 and dis¬ 
continued on September I. The first quarter of the 
pcoon was on August 9, and the third quarter on 
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August 24, so that the cultures exposed to the night 
sky were illuminated by a period of maximum 
polarisation. 8 To make the periods of exposure 
comparative, the day and night cultures had twelve 
hours each in the light, the cover which permitted 
access of light being changed at 8 aj «, and 8 p.m. 

The results obtained were as follows : 

Culture (a)-—night light—216 hours. 

Culture (6)—night light and day light—432 
hours. 

Culture (e)—day light—216 hours. 

In cultures (a) no reproduction took place, no brown 
film spread over the bottom of the Petri dishes, and 
no mass of individuals could bo seen with tho micro¬ 
scope. In the cultures (6) reproduction occurred, to 
the greatest extent, the brown film of diatoms 
spreading over tho bott-om of the dishes in a shorter 
time and in greater numbers than in either of the 
other two cases. In cultures (c) reproduction occurred, 
but the visible brown film appoared later, and the 
number of individuals was obviously less than in 
caso (6), which had twioe tho time of exposure. 

From those results it appears that the light ‘ration* 
is very important to diatoms : moonlight alone is 
insufficient to stimulate reproduction, and photo¬ 
synthesis must take place. The fact that food is 
an important factor as well os light in reproduction* 
is as true of these minute cryptogams as it is of birds 
and mammals. 

Furthermore, it seems that polarised light pro¬ 
motes the hydrolysis of starch in the presence of 
the enzyme diastase. 4 This probably explains the 
asexual reproduction of diatoms at night. In the 
daytime photosynthesis takes place, ultra-violet 
light being the active component of sunlight, and 
starch is deposited round the pyrenoids of the oells. 
At night hydrolysis takes place, polarised light, in 
tho absence of ultra-violet light, being the active 
component of moonlight, and this breaking down of 
starch is conducive to reproduction. It is quite 
reasonable to believe that this hydrolysis supplies 
the energy which stimulates the division of the 
nucleus. 

Gbaham Phiop, 

128, Westboume Avenue, Hull. 

Oct. 8 

1 Philip, Nature, 129, 055. April 30. 1932. 

* Fox, Nature, ISO, 23, July 2, 1932. 

• Hiwonuette, Nature, 129, 612. April 23, i032. 

4 Senunem, Nature, 190, 243, Aug. 13, 1932. 


Constitution of Cholesterol 

It is not too much to say that work published 
this month 1 has resolved all dubieties in regard to 
the main outlines of tho molecular structure of the 
sterols and bile acids, and unquestionably the 
Wielond-Dane formula is correct. In addition to 
the change in the position of the hydroxyl group 
which was mentioned in my letter of October 8 a 
further modification of current views is necessary in 
order to make the pieces of the puzzle fit together* 
Lithobilianio aoid and isolithobilianic acid must- be 
stereoisomerides and not structural isomerides as 
usually assumed and the seat of this persistent type 
of isomerism is doubtless C-8 of Wieland-Dane’s 
formula. Thus in a cw-series we have lithobilianio 
acid, dihydrooholesterol, the Abderhalden-Diels 
dibasic acid ; and in a Jrema-series, coprosterol and 
wotithobilianio acid. Interchange of the isomerides 
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occurs when a carbonyl group is attached to positions 
8 or 9 as in deoxybilianic acid and ketostodonic acid. 
Stereoisomerism also arises as the result of the dis¬ 
position of groups round position 5. 

Only a minor point of the Wieland-Dane formula 
remains doubtful, and that is the site chosen for 
the methyl group in the position common to ring II 
{bile acids) and ring IV. On biogenetic grounds the 
other point of fusion of these rings would appear 
to bo preferable, the methyl wandering in that case 
into a para-position in certain mictions in the 
ergosterol series. 

As a corollary to the abovo the paper mentioned 
in my earlier letter has boon withdrawn. 

R. Robinson, 

Dyson Perrins Laboratory, 

Oxford. Oct. 12. 

1 TwiH'Hoho, Annalen , 498, 185; 1982. WklamI, I)an« and Hehbtt- 
borg, Z . phynioL Chetn ., 211, 201 ; 19H2. Wlidund. Oftne and 
Mflhvfg, ibid, MU. 

A New Principle of Time Observation, especially 
for Determination of Longitude 

A 'main difficulty of accurate time determination 
is the personal equation of the observer. Although 
the term ‘persona! equation’ suggests that any trained 
observer would have a fixed personality, such is not 
found to bo the case ; and two observers will differ 
by different amount* in varying circumstances. 

Nowadays personality in time observation is to a 
considerable degree overcome by the Moving wire 
micrometer’ with which the transit instruments of 
observatories are generally equipped. I have heard 
the statement that by this means the personality of 
several observers is reduced to fall within 0-02 
seconds of time. Experience at the Dehra Dun 
Observatory, where regular time observations have 
been in progress for the past six years by means of a 
transit fitted with a moving wire micrometer (hand- 
drivon), soarcely justifies this ; and I should say that 
the results of the several regular time observers 
scarcely fall within 0-04 seconds of time. 

In field observations the differences are apt to be 
even greater, for tho observer is then subjected to 
much greater changes of conditions than he is likely 
to encounter in an established observatory. For tho 
study of tho figure of the earth, longitude observa¬ 
tions must be made at numerous field stations, and 
the results are apt to be marred by any personal error 
which is considerable and yet not constant and 
determinable. 

Some six months ago the idea occurred to me to 
vary the nature of the observation, as now indicated. 
Instead of attempting to time the instant of a star 
crossing a wire in the oyepieco of a telescope by 
depressing a tappet and thereby making a reoord on 
a chronograph, or, with the moving wire micro¬ 
meter, striving to keep the star intersected for a 
considerable time during which contacts cause a 
record on a chronograph, I proposed the following 
plan. The telescope is fitted with a form of shutter 
which is operated by the dock. This shutter obscures 
the Star to be observed except for brief periods, 
controlled by the clock. The duration of the exposure 
should not exoeed the period of persistence on the 
retina, say 0 -07 second ; and it has been found 
convenient to have exposures at intervals of three 
seconds. The eyepiece is provided with a fixed scale, 
appiopriafce to the magnification of the telescope— 
that on which trials have been made was divided to 
0 * 1 mm. The observation consists in estimating the 
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position of the star on the scale at each exposure- 
The star appears stationary at each exposure, and 
the observation is merely the reading of a scale. I 
cannot see that there is room for personality in the 
mean of a considerable number of readings well 
distributed over the scale. The observation is not 
trying to the observer. 

Putting this idea into practice has offered a good 
many difficulties in an observatory remote from 
scientific supplies. Apart from the glass scale, kindly 
obtained for me by Sir Gerald Lenox Conyngham 
and sent out by air mail, I have had to contrive the 
other requirements from raw materials. I will not 
enter further into details than to say that a shutter 
was first placed in front of the object glass but was 
soon replaced by a narrow strip close to the glass 
scale and actuated by on electro-magnet controlled 
by the clock. Owing to the monsoon, clear skies have 
beon very rare and tho observations so far obtained 
are not sufficiently numerous to warrant final con¬ 
clusions ; but the results do not appear to suggest 
systematic error. 

The application of tho method to the prismatic 
astrolabe and to ordinary theodolites has also been 
considered, and seems quite feasible. As the method 
does not require a chronograph it offers considerable 
advantages for field work in difficult country where 
lightness of equipment is important, and if further 
observations confirm its precision it will also be useful 
for time determination in observatories. 

J. de Graaff Hunter. 

Survey of India, 

Geodetic Branch Offioo, 

Dehra Dun, Sept. 14. 


Variations of Latitude and Great Earthquakes 

Tile beautiful Japanese chart of variation of 
latitude which accompanies Prof. Nagooka’s com¬ 
munication to Nature of October 8 starts many 
inquiries. The motion was within six feet of swing 
until upset by the Mindanao earthquake, which 
Started an annual wobble of double that amount. 
This may throw light on the gyroscopic causes of 
wobble. 

Linked with this inquiry, involving the equatorial 
protuberance, is the uniformity of rotation. Beside 
checks on it by moon and planets, which can scarcely 
be very minute, there is the pendulum check. For 
that a metal pendulum oannot suffice, for the internal 
flow of cold metal is so slow that it takes oenturies 
for oxidisable products to reach the surface. Only 
a stone pendulum can serve the question; for that 
a beryl out between the axes of contraction and expan¬ 
sion will give a pendulum independent of temperature. 

The elevation of the observing station is also 
involved, and partly settled by sea level. But there 
is no uniformity in sea level, as ocean flow will not 
immediately equalise rainfall and evaporation of 
the ocean. Suppose twenty feet of water piled up 
at Karachi by Indus flow ; for that to equalise with 
the dry heat evaporation of the South Arabian Sea, 
it would make a slope of an inoh in five miles ; and, 
if flow varies as gradient, that would take moat of 
a year to reach Aden. This suggests that ocean 
level may be twenty feet higher permanently at 
Karachi above Aden. It is only possible to suggest 
inquiry on these interlinked questions ; to find 
solutions is a task of the future. 

Funders Petrie. 


Gaza, Palestine. 
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Research Items 


Totemiam among the Karadjeri.—The totemic system 
and social organisation of the Karadjeri tribe, 
which inhabits territory around Lagrange Bay, 
north-western Australia, is described by Mr, Ralph 
Piddington in Oceania , voi. 2, pt. 4. Although the 
tribe has long been under the influence of the white 
man, certain elements of the totemic system, such as 
the increase ceremonies and their associated mytho- 
logy, retain the mpre important features of their 
original elements. Increase ceremonies are associated 
primarily with the districts in which the ceremonies 
are held rather than with the individual members of 
the totems. Not all species have their increase 
oentres located in Karadjeri territory, but all impor¬ 
tant natural species have increase centres somewhere. 
There are certain prescribed forms for the ritual, 
though these are not so circumscribed as among the 
Aranda. The ceremonies are usually performed once 
a year only, and, if the species appears at one 
season only, generally just before it becomes plentiful. 
If the ceremony is associated with perennial foods, 
it may l>e performed at any time. Instructions to 
the species to become plentiful are uttered by the 
performers as they carry out the ritual, the districts 
in which it should become plentiful being named in 
succession. The places named are those in which 
the species are actually found. At many of the 
increase ceremonies decorations are worn, such as 
powdered charcoal, red ochre, white mud, white 
down, and blood from a human being, taken from the 
fore-arm by a pointed bone from a wallaby’s leg, at 
a ceremony of which no woman should be a witness. 

Ancient Hindu Temples in Burma.—The history 
and cult of the only Hindu temple in Burma now 
extant, the Nat-Hlaung temple, Pagan, is discussed 
by Nihar Ran jar Ray in a communication to the 
Indian Antiquary for September. It would appear 
that the temple was built not for housing figures of 
the Buddha, but for statues of deities inferior to 
him—Hindu figures of the different incarnations of 
Vi$ou. According to tradition the temple was 
founded by king Taung Thugyi (a.d. 931- 964) ; but 
more probably, and in accordance with another 
tradition, it was founded by Anaorahta, who 
flourished in the last half of the eleventh century, 
even though he was an ardent adherent of the 
southern Sinhalese school of Buddhism, under the 
influence of the Brahman as, who were prominent at 
the Pagan court. The figure of the main deity of the 
temple once stood in a niche in a square obelisk in 
the centre of the interior ; but after lying on the floor 
for long it was removed, and is now in Berlin. It 
was a seated image of Vi#uu, of which the lotus 
throne rests on the bird Garuda posed ready to fly. 
The god is elaborately ornamented from head to 
ankles. The bird differs from other representations 
fa* Burma* It shows a short stunted human bust 
resting on two heavy rounded feet. A peculiar 
feature of the figures of the ten niches on the outer 
walls of the temple, is that of the seven which still 
remain, only four are avatars of Visou, while of the 
other three, one is identified as the image of Sflrya. 
It is of the south Indian variety. In the Vedas 
JS&rya is identified with the sun and is intimately 
related with Vi*nu. The idea that Visfau is the sun 
clears in the worship of the sun as Sftiya-N&r&yaua. 
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The Inheritance of Goitre.—Various hypotheses 
have been put forward to explain the inheritance 
of goitre, whioh is well known to be endemic in 
regions where the soil waters have a low iodine 
content but to occur sporadically elsewhere. Dr, 
C. B. Davenport (Carnegie Inst. Publ. No. 428) 
has recently made an investigation of goitrous 
families in a mountain valley in western Maryland, 
Tho difficulty of drawing a line, particularly in 
women, between functional and pathological enlarge¬ 
ment of the thyroid, introduces some uncertainty 
into the results. Since many Individuals in goitrous 
regions escape the disease while some in other areas 
develop it, the threshold for iodine intake and the 
efficiency of the thyroid must vary in different 
families. Dr. Davenport has compiled a number of 
pedigrees, and from their analysis reaches the con¬ 
clusion that for tho appearance of goitre two genetic 
factor’s are necessary, one dominant and sex-linked, 
the other dominant but not sex-linked. This 
hypothesis accounts for the well-known excess of 
females with goitre, and also for various relation¬ 
ships found among the offspring when one or both 
parents are goitrous. How widely this hypothesis 
is applicable can be determined by testing it with 
other pedigrees. 

X-Ray Analysis of Teeth.-—The hardness of teeth, 
like that of bone, is due to the deposition, in the 
enamel and dentine, of a salt (or salts) of calcium 
and phosphorus. Previous X-ray investigations have 
indicated the probability that these elements are 
deposited in tho form of apatite. J. Thewlis (Brit. J. 
Radiology, 5, 353 ; 1032) has recently confirmed this 
conclusion, in an X-ray analysis of the enamel and 
dentine of both human and canine teeth. The rays 
are more heavily absorbed by the enamel than by 
the dentine, due to the greater proportion of organic 
matter in the latter. From density determinations it 
appears that there is about five per oent of organic 
matter in the enamel but forty per oent in the dentine. 
The human tooth contains slightly less than the 
canine. It was also found that the crystallites of 
the dentine, in both types of teeth, aro randomly 
oriented : the enamel crystallites, however, have one 
direction in oomnion but are otherwise randomly 
oriented. This direction makes an angle of 20° with 
the normal to the tooth surface in human teeth and 
is coincident with the normal in canine teeth. There 
is a possibility that the immunity of dogs’ teeth to 
caries may be related to the arrangement of the 
crystals of apatite in the enamel. Thewlis’s experi¬ 
ments failed to disclose the presence of any other 
crystalline constituent. 

Cytology of Spinning Glands.—St. Wajda (Bull. 
Internal , Acad. Polon. Sri. et Lettres , No. 2, Bd. II., 
1031) has investigated the cytology of the spinning 
glands of the larvae of the trichopterous insect Ana¬ 
bolic, and has shown that, as in the spinning glands 
of other insects, the nucleolar aubstanoe plays an 
important part in the formation of the secretion 
which, he states, may be produced in four different 
ways. (1) The nucleolar material njay bo extruded 
from the nucleus into the banal pairt of the cell j 
there it stains with acid dyes more weakly than the 
nucleoli, and forms a sort of pro-secretion whioh later 
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breaks up into spherules, and these lie for a long 
time in the cell plasma, but later increase in size 
at the expense of the cytoplasm and are finally passed 
into the lumen of the gland. (2) The nucleolar sub¬ 
stance may be expelled from the nucleus into the 
cytoplasm, where it lies in large vacuoles, and from 
this eosinophilous material small socretion particles 
pass from the cytoplasm into the lumen of the gland 
—in thiH cose the Hocrotion arises directly from the 
nucleolus. (3) Fragmentation of the nucleolus occurs, 
and the pieces lie each in a vacuole and become 
changed by swelling and pyrenolysis into the spinning 
substance. (4) Pieces of chromatin change from 
basophile to eosinophiLe aivd become transformed 
into the spinning material. The nucleolar substance 
therefore plays the most important part in the pro¬ 
duction of the spinning secretion, as is the case in 
other insect larvae previously investigated, but there 
is no production of the secretion in the cell plasma 
such os takes place in the larvae of Myrmeleonidas 
and Hymenoptera. This may be correlated with the 
different chemical constitution of tho secretion in the 
Trichop torn, which ‘sets’ under water. 

Metabolism of Potatoes affected with Leaf^Roll.— 
Leaf-roll of potatoes is perhaps the most serious of 
the so-called degeneration diseases. It has been 
recognised for many years that the causal virus 
produces an accumulation of starch in the leaves and 
hinders its translocation to the tuber. The cause of 
this hindrance forms the subject of a very extensive 
study by E. Barton-Wright and A. M’Bain (“Studies 
in the Physiology of the Virus Diseases of the Potato : 
A Comparison of the Carbohydrate Metabolism of 
Normal with that of Leaf-Roll Potatoes”. Trans . 
Roy. Soc. Edin., vol. 57, Pt. II, No. 11, 1931-32). 
It was found that sucrose is the sugar of translocation 
in healthy plants, whilst carbohydrates are removed 
as hexoso in leaf-roll potatoes. The seasonal variation 
of starch content in leaf-roll tubers has also been 
studied, and the bearing of these factors on tuber 
formation is discussed. Two varieties of potato have 
been used for the experiments-—*Arran Victory', 
which is not much affected by leaf-roll, and ‘Presi¬ 
dent’, which is attacked very severely by the disease. 

‘Tea Yellows’ in Nyasaland.- A communication from 
the Department of Agriculture of the Nyasaland 
Protectorate (Bulletin No. 3, new series) records 
a successful piece of work on tho etiology and con¬ 
trol of the ‘yellows' disease of the tea bush, which 
has troubled planters in Nyasaland for many years. 
This work, done by Dr. H. H. Storey, of the Agri¬ 
cultural Research Station Amaru, Tanganyika, and 
Mr. H. Loach, mycologist to the Nyasaland Depart¬ 
ment of Agriculture, leaves little doubt that ‘tea 
yellows' is u deficiency disease due to lack of sulphur 
in the soil and in the plant. An experiment, started 
in 1927, showed that the application of ammonium 
sulphate was very effective in restoring the health 
of severely diseased bushes, and this was followed 
up by a series of field tests with fertilisers containing 
sulphur and not containing sulphur, which showed 
that both prevention and cure are effected by the 
sulphate part of the fertilisers. Treatment with 
ground sulphur was also found beneficial. These 
results were corroborated by growing tea seed¬ 
lings with their roots immersed in distilled water 
containing all the essential plant foods, and in solu¬ 
tions from which one of these plant foods was absent* 
The seedlings grown in the solution without sulphur 
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developed the exact symptoms of ‘yellows’ disease 
even down to the scorching of the young leaves. 
Chemical analysis of leaves from diseased bushes 
showed a deficiency in sulphur, and mycological 
investigation indicated that the fungus Rhizoctonia 
batalicola , which is found on the roots of diseased 
plants, is not the causative agent, but invades the 
plant after its health has been sapped by the disease. 
The control measure now recommended is to apply 
ammonium sulphate or potassium sulphate in a 
minimum dressing of 1 oz. per old plant or £ oz. 
per now plant, or sulphur at the rate of £ oz. or J oz., 
respectively. The use of kraal manure, which is 
rich in combined sulphur, is also advocated. 

Swedish Topography.—A detailed study of the 
recent geology of the Stockholm region in its relation 
^to the existing topography is contained in a paper 
'by Prof. G. (le Goer entitled “Stookholmstraktens 
Kvartargeologi" (Sveriges Qeologisk-a Undersbknung t 
Sev. Ba. 12). It is accompanied by a large-scale 
coloured geological map of the area showing the 
surface geology, and much of the paper consists of a 
discussion of the relations to one another and the 
sequence of tho moraine strata. The morphology 
of the region is shown to be partly determined 
by shatter belts and this feature is particularly 
noticeable in the area lying to the south of tho inlet 
joining Lake Malar to the Baltic. This inlet, some 
forty metres deep, is bordered on its southern side 
by a horst rising comparatively steeply to sixty or 
even seventy metros. This horst, like the rest of 
the area, was once covered by Cambro-Silurian 
deposits. It was then faulted downwards and so 
its covering rooks were better preserved than in 
surrounding regions. Subsequent elevation then 

occurred and gave the present position. The paper 
is provided with summaries in English of several of 
its sections. 

Scattering of X-Rays by Amorphous Media—-The 
Physikalische Zeitschrift for Aug. 15 contains two 
papers dealing with the scattering of X-rays by 
‘amorphous’ media. In thefirst, byMencko, thoscatter- 
ing is studied in the ‘atomic’ liquids mercury and 
gallium, and in carbon tetrachloride. A filtered beam 
of X-rays falls at a small angle on the liquid surface, 
and the scattered intensity shows periodic variations 
with angle. From these one may deduce the structure 
of the liquid as expressed by a curve showing the 
relative probability of various interatomic separations. 
The distribution is similar to that obtained by shaking 
up two marked balls in a lot of similar balls. The 
case of carbon tetrachloride is more complicated, and 
it appears that the scattering cannot be explained by 
assuming molecules oriented at random. In the other 
paper, by Ehrhardt, the shapes of the molecules (1,1) 
and (1,2) C^Cl, and (1,2) C t K t Ci t are studied by 
X-ray interference patterns obtained from the 
vapours. The reeultB show the distortion of the 
‘tetrahedral' linkages when chlorine molecules are 
linked to carbon atoms, the atomic separations in the 
cis and trans forms of (1,2) C^HtCl, and the struo- 
i ture of (1,2) C*H 4 C1| as a rotational oscillation around 
a stable trans form. The paper is an interesting 
example of the application of X-rays to the structure 
of simple organic molecules. 

Scattering of Light by Argon and Methane.—Rayleigh 
and others have found that the light scattered 
transversely when a beam of unpolarised light 
passes through argon is incompletely polarised. 
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The incompleteness is usually explained by assuming 
that the molecules behave os anisotropic electric 
dipole radiators, but it is also possible to explain it 
on the assumption of electric quadripole radiators or 
of magnetic dipoles. S. Parthasarathy has described 
(Indian J . Phys. t July) an experiment designed to 
test this point. The anisotropic dipole view alone 
requires that the light scattered in the plane of tho 
electric vector from a beam of plane polarised light 
be unpolarised. The gases were illuminated with a 
plane polarised beam and the track was photographed 
through a double image prism by a lens of aperture 
F: 1. A 48-hour exposure was required. The images 
showed that tho light was unpolarised as required by 
the anisotropic dipole theory. A similar result was 
found for methane. 

Free Organic Radicals.—Rice, Johnston and lever¬ 
ing (J. Amer. Chern. Soc., Sept.) have presented 
experimental evidence for the decomposition of 
organic compounds into free radicals by heat. Paneth 
had previously shown that the vapour of lead 
tetraethyl, Pb(C a H 5 ) 4 , when mixed with an indif¬ 


ferent gas and passed through a heated tube, decom¬ 
posed with the formation of free ethyl radicals, since 
the decomposed gas would remove lead mirrors from a 
colder part of the tube to form tetraethyl lead once 
more. The present authors show that a condensable 
gas such as steam or carbon dioxide may be substi¬ 
tuted for the permanent gas, and that a great variety 
of organic compounds when heated in the range 
800°-1000° decompose into free radicals, so that by 
removing the products rapidly from the furnace, the 
free radicals formed can be combined with many 
different metals. Acetone gives only methyl groups ; 
propane gives 80 per cent methyl and 20 per cent 
ethyl ; and butane gives 70 ]>er cent methyl and 30 
per cent ethyl. The half-life of the radicals so obtained 
is 1 x 10' a -2 x 10 -5 soc., os compared with 6 X 10 ® sec, 
obtained by Paneth and his co-workors. The rate 
of disappearance does not follow either a first order 
or a second order equation very well. The temperature 
coefficient of the decomposition into free radicals, in 
the caso of acetone, was approximately the same as 
the tomporature coefficient of the ordinary thermal 
decomposition. 


Astronomical Topics 


Astronomical Notes for November.—Venus and Jupiter 
are conspicuous morning stars. Venus is now more 
than a unit from the earth, but three quarters 
of the disc is illuminated. Mars is also a morning 
star, near Regulus on November 10; but it is still 
too distant for useful observation. Uranus is well 
placed for observation in Pisces, and is observable 
nearly all night. 

Several occultations of stars by the moon are 
observable in London. A sixth magnitude star dis¬ 
appears at 9 I, 39 , «' p.m. on November 8. The Pleiades 
are occulted at the end of November 13 and beginning 
of November 14, but the moon is only 18 hours 
past full. Disappearances occur at 10*30™, 10 h 53 m 
and ll h 4 m p.m. Re-appearances (at tho dark limb) 
at 11*22™ (angle 197°), 0*0™ (angle 274°), and 
0*20™ (angle 241°). Regulus is occulted on the 
morning of November 21 ; disappearance 7**6l m 
a.m. ; re-appearance 8*51™ (angle 274°). The 
angles are measured from north point through east. 

A good display of the Leonid meteors is likely to 
occur this year, but it is impossible to predict what 
longitudes on earth will be most favoured ; the most 
likely time of maximum is in daylight on November 
10, but watoh should be kept for two or three nights 
preceding and following this. The Astronomer Royal 
has requested the Directors of Kodaikanal and 
Helwan Observatories to telegraph to the B.B.C. 
if they see a rich shower. The B.B.C. will broadcast 
the telegrams if they arrive before the stations 
close down. The radiant (near Gamma Leonis) does 
not rise until nearly 11 p.m., so watch need not begin 
until then. Tempers comet, associated with these 
meteors, may also be detected in November; search 
ephemerides are given in the B.A.A. Handbook for 
1932 and (with shorter time intervals) in B.A.A. 
Journal, vol. 42, No. 10. The earth on November 
10 is only half a million miles from the comet's 
orbit. 

The minor planet Vesta is in opposition on Novem¬ 
ber 22, and is visible in a binocular, being brighter 
titan mag. 7. An accurate ephemeras is given in 
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the B.A.A. Handbook for November ; tho following 
will probably suffice to find it : - - 



R.A. 

N. Bed. 

51 0’i 

4* 14-8H 

12° 42' 

13 

4 7-2 

12 27 

21 

3 58*8 

12 15 

29 

3 502- 

12 8 


Vesta is 5' south of X Tauri on tho evening of 
November 22, Conveniently observable minima of 
Algol occur on November 3, 9* p.m., November 0, 
0* p.m., November 23, ll h p.m., November 20, 

8 h P.M. 

Radial Velocities of Stars, Nebulae and Clusters. 
— Vol. 18 of the Lick Observatory Publications con¬ 
sists of a useful catalogue of radial velocities com¬ 
piled by Joseph Haines Moore. All the results 
obtainod.at the Lick Observatory and at its southern 
station in Chile aro included, also those at eighteen 
other observatories, systematic corrections being 
applied to all dosses of observations for which their 
determination is possible. The results of the separate 
observatories are given for each star, also an adopted 
value with its estimated probable error. The stellar 
portion of the catalogue occupies 199 pages with 
on average of about thirty stars on each. Then 
follows a short catalogue of velocities of 133 gaseous 
nebulae; these are all galactic objects except 18 
in the Magellanic Clouds. Another list includes the 
results for 18 globular clusters, mainly obtained by 
V. M. Slipher at tho Lowell Observatory. Finally 
there are radial velocities for ninety extra-galactic 
nebulse, mainly obtained at tho Lowell Observatory 
and at Mount Wilson. The spectral shift is expressed 
as radial velocity, but with a note that this is only 
done for uniformity with the rest of the catalogue, 
not asserting that this is its true interpretation. 
The velocities are nearly all positive ; there are the 
well known exceptions of the Andromeda nebula and 
its two companions, also M. 33 and N.G.C. 0822. 
The, largest recessional velocity is 19,700 km. /sec. for 
a nebula in Leo, R.A. (1900) 10*22 -0™ N.Decl. 
10° 50\ 
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The Structure of Cellulose and Related Substances 


T HE discussion arranged by Section B (Chemistry) 
of the British Association on September 2, on 
the constitution of polysaccharides with special 
reference to fibres, was porhaps a happy example 
of what such discussions should be and disarms 
some of the criticism which has recently been 
levelled against the programmes of certain of the 
sections. The results of recent researches in this 
difficult but fascinating field were presented for the 
most part in a lucid manner which rendered them 
intelligible to scientific workers generally and not 
merely to specialists in this particular field. For 
this somo credit must undoubtedly be given to the 
formal arrangement of the discussion; the gap 
left by Prof. M. Bergman, who was unable to be 
present, was well filled by Prof. L. Zechmeistar. 

Prof. W. N. Haworth opened the discussion with 
a survey of the development of our knowledge of 
the constitution of polysaccharides in which the 
fundamental contribution of the work of the Birm¬ 
ingham school in establishing the structure of the 
mono- and di-saccharides was emphasised. The 
structure of cellulose, for example, rests ultimately 
on the constitution assigned to the disaccharide 
cellobiose, and the mutual linking of p-glucopymnose 
residues in a chain through positions 1 and 4 of the 
glucose molecules is the fundamental principle of the 
modem cellulose structure. Recent work by Haworth 
and Machemer has indicated that information on the 
approximate length of the chains and as to whether 
they are open or closed can be obtained by a study 
of the fully methylated derivative of cellulose, 
obtained by methylation under very mild conditions 
in which no important degradation or decomposition 
of the macro-molecules occurs. Since if the macro- 
molecule is in the form of an endless chain, each 
glucose unit ultimately yields 2:3: 6 -trimethyl- 
glucose, while if the chain terminates one of the 
terminal groups yields a molecule of tetrametliyl- 
glucoso, and a quantitative separation of the tri- and 
tetramethylglucoso is possible, the hydrolysis method 
can be used to determine the structure of the chain. 
Tho formation of 0-6 per cent of tetramethylgluoose 
accordingly indicates a mean average length of about 
100-200 glucose units for the terminated chains in 
oellulose. The average molecular weight of 30,000 
thus indicated is in good agreement with values 
obtained from X-ray data and by the use of Sved- 
berg’s ultra-centrifuge method. Values obtained by 
this method for the chain length of a long series of 
collodextrins are in excellent agreement with those 
obtained by viscosity measurements or by deter¬ 
mination of the iodine value. 

Prof. H. Staudinger then described the viscosity 
method of investigating the naturo and size of the 
colloid particles of cellulose and related substances. 
An exhaustive study of synthetic polymeric sub¬ 
stances of known constitution parallel with that of 
tiie ‘polymer homologous 1 series of degradation 
products of cellulose showed that in sufficiently dilute 
solution the relation between their molecular length 
and viscosity in solution is expressed by the viscosity 
law : 

Tu'c^ K m .M 

where tj is the specific viscosity, c, the concentration, 
K m a characteristic constant for each polymer homo¬ 
logous series and M the molecular weight. In these 
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solutions as in solutions of cellulose in Schweizer’s 
reagent or of cellulose acetate or nitrate in organic 
media the colloid particles are the molecules them¬ 
selves and do not have a micellar structure. The 
‘polymer homologous* series of degradation products 
of cellulose obey the same law and these methods 
lead by extrapolation to a molecular weight of 120,000 
for cellulose in Schweizer’s reagent, 750 glucose 
residues being combined in one molecule. The mole¬ 
cules are long threads which in one dimension are 
500 times longer than in the other two. Viscosity 
relations also afford evidence of the presence of 
a 6-carbon atom ring in the glucose residues of 
cellulose. 

Prof. L. Zechmeister’s paper discussed the unex¬ 
pected behaviour towards enzymes of polysaccharides 
of comparatively small chain-length (4-8 glucose 
units). Dr. Zechmeister suggested that in enzyme 
reactions the length of chain of the reacting molecule 
as well as the character of the groupings present is 
important. The field of investigation thus outlined 
is of the greater interest in view of Mr. W. T, Astbury’s 
suggestion of the existence of a fundamental relation 
between protein chains and polysaccharide chains. 

Dr. E. L. Hirst then discussed the question of tho 
molecular structure of starch and its allied products 
glycogen and inulin. In starch the mutually linked 
glucose residues are united by a-glucosidic Unkings 
in contrast with the p-glueosidic linkings of cellulose, 
while tho a-linkings of starch do not readily give a 
straight chain pattern but favour the formation of 
interlocked aggregates of the maero-inolecules, which 
in presence of water are hydrated with formation of 
micellar solutions. Recent work has shown that the 
differences between amylose and amylopectin do not 
depend on the phosphorus content. On careful 
acetylation and methylation the special character¬ 
istics of each modification are retained and sinoe the 
purified and fractionated methylated derivatives both 
yielded 5 per cent of tetramethylglucose, the macro- 
molecules of amylose and amylopectin both consist 
of terminated chains of 24- 30 glucose units (mean 
average mol, wt. 4000-5000) and the differences 
between amylose and amylopectin depend on hydra¬ 
tion and interlocking of the macro-molecules and 
on micellar structure. Glycogen is built up on a plan 
similar to that of starch and differs from amylose in 
having a macro-molecule containing only 12-14 
glucose residues in the chain. Similarly inulin has 
been found to consist of a terminated chain of about 
30 fructofuranose residues mutually linked through 
positions 1 and 2, tho macro-molecule probably 
terminating at one end in a reducing group. The 
corresponding molecular weight (about 5000) is in good 
agreement with estimates made by direct methods. 

Prof. H. Mark gave a critical review of the bases 
upon which the accepted formula for oellulose rests, 
and showed how a combination of the chemical 
methods which had established the structure of 
cellobiose and the disaccharides, the application of 
X-ray methods, and the researches of Prof. Staud¬ 
inger on the nature and size of molecules of colloidal 
substances had led to a picture of the cellulose mole¬ 
cule and of the arrangement of molecules in the fibre 
which in many respects may be considered as defi¬ 
nitely established. From a detailed examination of 
X-ray data including data recently obtained by the 
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application of new methods Dr. Mark described the 
arrangement of the glucose units in the fibre and of 
groups of these chains associated as micellar bundles, 
the length of the chain being about 100-200 glucose 
residues, in agreement with the value obtained by 
the chemical methods of the Birmingham school. 

The final paper by Mr. W. T. Astbury described 
the application of X-ray methods in the field of pro¬ 
tein chemistry, where again the combination of the 
results of organic chemistry and physical methods 
has established the concept of long chain molecules. 
Protein fibres are built up of polypoptido chains in 
various states of extension whereas cellulose appears 
to be laid down in biological structures as fully 
extended chains. X-ray methods have as yet 
revealed only two proteins, the fibroin of natural 


silk and the (3-keratin of stretched hair which are in 
a fully extended state. Since in natural processes 
the formation of cellulose and other polysaccharides 
seems to be effected through the intervention of 
proteins, it is possible that the protein chains may act 
ns a pattern or framework upon which the sugar 
units are laid down as a preliminary stop to their 
linking together in polysaccharide chains. It ief an 
interesting point that the chief longitudinal spacings 
of muscle and of unstretched hair are almost equal 
to the length of a glucose residue os it occurs in cellu¬ 
lose and the fact that the crossed-cellulose chains of 
the wall of Valonia venlricom are laid down according 
to a definite plan indicates that they have been 
built on a net-work pattern in the underlying proto¬ 
plasmic layer. 


Sixth International Congress of Genetics 


N otwithstanding tho small number <>f 

European delegates attending, the Inter¬ 
national Congress of Genetics held at Cornell Univer¬ 
sity, Ithaca, New York, on August 24-31, was a marked 
success. This was mainly owing to the large amount j 
of preparatory work undertaken by the Organisation | 
Committee, the Executive Council and tho Local Com- j 
mittee. Although many papers were not read in 
the absence of their authors, the 
programme was still overcrowded, 
and the volume of proceedings 
containing the abstracts of papers 
and descriptions of exhibits runs 
to more than four hundred pages. 

The exhibits alone would have 
furnished ample material for a 
busy week. Numerous laboratories 
in several buildings were devoted 
to exhibits, in which cytological 
demonstrations played a prominent 
part; but they included also 
living and dried specimens illus¬ 
trating genetic experiments with 
fungi, liverworts, mosses, ferns, 
numerous cereals, economic and 
other plants, as well as collections 
of varieties of maize and veget¬ 
ables and numerous floricultural 
exhibits. The animal exhibits 
included Drosophilia and Sciara, 

Lepidoptera, Orthoptera, bees, 
aphids, Qanvmarus, tunieafres, 
echinoderms, molluscs, fishes, rats and mice, foxes, 
pigeons, guinea-pigs, and all the domestic animals, 
many of the latter as living specimens. 

A unique feature of the Congress was the genetic 
garden (Fig. 1), contributed to by geneticists who 
had sent seeds from many parts of the \yorId. Here 
were demonstrated and compared side by side the 
various forms, hybrids and mutations, of Zea t 
(Ertothera, Nicotiana, Primula, Antirrhinum , Phar- 
bitis , Htlianthus, Pisum, etc, A special feature 
arranged by Prof. Emerson was the display of the 
numerous mutations of Zea in their proper order 
in the ten chromosomes, as determined by linkage 
investigations. A chart also showed the loci of more 
than eighty genes in maize. 

The cytological demonstrations were so many 
that, although a hundred microscopes must have 
been in use, each exhibit could only be set up for 
•ne afternoon. The work on maize chromosomes 
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by the? Cornell group wae the basis of excited dis¬ 
cussions. The great detail of chromosome structure 
and behaviour observable in maizo is in marked 
contrast to Drosophila , although here, too, numerous 
cases of visible translocations were demonstrated. 

The morning sessions were devoted to genoral 
papers grouped under such topics os the nature and 
cause of mutations, the interrelations of cytology 


garden at the Sixth International Congress of Genetics, Ithaca 

and goneties, the genetics of species hybrids and the 
contributions of genetics to the theory of organic 
evolution. On the afternoons of the last three days 
the Congress divided into six sections for tho reading 
of a very large number of more specialised papers. 
The grouping of those was under such topics as 
general genetics, cytology, animal genetics, human 
genetics, methods and technique, and genetics and 
pathology. Numerous papers wore concerned with 
Drosophila and a number boro on chromosome 
structure, especially in relation to crossing-over. 

Tho presidential address by Prof. T. H. Morgan 
was on “The Ribo of Genetics”. 

Tho evenings were taken up with informal group 
conferences on such subjects as the nature of the 
gene, poultry linkage work, mice, maize, size valua¬ 
tion, fish genetics and human genetics. Motion picture 
filrfis wore shown of the developing fowl blastoderm, 
living cells in mitosis and sexual reproduction in M wcor. 



Kin. 1.—Genctii; 
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On the last day of this crowded week the Congress 
met at the New York Agricultural Experiment 
Station, Geneva, where the papers, exhibits and 
demonstrations related mainly to fruit and vegetable 
breeding and agricultural bacteriology. This was 
followed by excursions to Now England and Canada, 
while others dispersed to soe the solar eclipse of 
August 31. 

The Congress must have been a great stimulus 
to everyone who took part in it, for it served to show 
that genetics is still a rapidly expanding field, with 
innumerable practical applications in plant and 
animal prodviction and also with a widening basis 
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in relation to general biological theory. Many papers 
showed how technical is becoming the investigation 
of the Drosophila mutations and the production of 
mutations in many organisms by X-rays. Perhaps 
the most general advance indicated since the last 
Congress in 1027 is the increasing intimacy of rela¬ 
tionship demonstrated between chromosome structure 
and genetic behaviour. 

The British delegates included Prof. Ruggles 
Gates and Prof. F. A. E. Crew, representing the 
Government, and Dr. R. A. Fisher, Prof. J. B. S. 
Haldane, Dr. C. C. Hurst, Dr. C. D. Darlington, 
Dr. Honor Foil and Dr. John Hammond, 


Progress of Aeronautical Research* 


T HE Aeronautical Research Committee’s report 
of the year’s work reflects the general slowing 
up of all progress consequent upon the reduction of 
expenditure, in that there has been little now 
research undertaken, but a good deal of cleaning-up 
of outstanding detail has been accomplished. 

New experimental apparatus has roceived a good 
deal of attention. At the National Physical Labor¬ 
atory the now compressed air tunnel is in working 
order, and an early obsolete tunnel is being rebuilt 
with an elliptical cross section and a much higher 
speed. The R.A.E, has the new vertical free flight 
tunnel in operation. A modification giving an 
increase of speed in the new open jot tunnel, and a 
new high-speed water tank are both practically 
finished. A 24 ft. full scale tunnel is in hand, and 
should bo working by the end of 1933. 

The work on spinning has been collected and 
collated, and design rules for ease of recovery from, 
or for complete avoidanco of, spinning, have boon 
developed. An interesting sideline in these experi¬ 
ments has been the development of wing-tip para¬ 
chutes, which can be released at will to act as brakes 
on the spinning machine. It is suggested that these 
will reduce the danger when carrying out spinning 
tests on new type machines, the properties of which 
in this respect have to be found by actual experiment. 

Further research on ‘buffeting’—an effect first 
brought into prominence by the failure of a German 
D.V.L. aircraft over Meopham—suggests a remedy 
which in cases appears to clash with that needed to 
cure spinning. Buffeting can be minimised by 
keeping the tail plane “in the lowest practicable 
position in relation to the wings”, while for the 
avoidance of spinning it is nocessory to raise the 
tail plane with respect to the fin and rudder. These 
contradictory requirements appear to indicate a 
disadvantage of the low-wing monoplane which has 
not previously been realised. 

The problems of stability and control are adequately 
met by the development of various forms of slots 
and interoeptors, and os a result of the intensive 
investigations upon these questions the report 
suggests that there is now sufficient information 
in existence to enable designers to achieve a sufficient 
degree of safety by “correctly shaping and arranging 
the wings and tail organs without using additional 
mechanisms on the wings”. Similar * remarks are 
made with regard to wing or tail fluttor. Airscrew 
flutter is unfortunately not so completely under¬ 
stood, and further investigations into this are 
proposed. 

* The Aeronautical ttewarch Committee Report fr. the Year 
1931-32. H.M. Stationery Office, %$, net. 
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Interference between various adjaoent parts of 
'an aeroplane has now been dealt with up to the 
stage at which it is possible to isolate the various 
causes and deal with them separately. 

A new term, “spoiling drag”, has been introduced 
to indicate an additional drag duo to the rotary 
motion of the airscrew slip stream upon the bodies 
in it. Suggestions for counteracting it with radial 
vanes are offered, as the result of wind tunnel 
experiments. 

Attention is directed to the very rapid increase 
of size of sea-going aircraft during the last few years 
and to the necessity of keeping pace with this in 
research, as many new problems due to increase of 
size are arising. For example, the change of hydro- 
dynamic pressures on hull bottoms during take-off 
and alighting are giving rise to problems upon the 
elasticity of the material of the hull plating. 

The effect of accelerations imposed upon the air¬ 
craft by gusts is now being taken up. Vertical gusts 
with velocities up to 30 ft. per second have been 
recordod under the edges of certain types of clouds, 
and there is reason to suppose that even larger ones 
may be found in stronger winds. Statistical record¬ 
ing accelerometers are being developed for use on 
aircraft operating over established air routes. On 
the theoretical side the effect of accelerations on the 
aerodynamical characteristics of the various parts 
of a machine is being investigated. 

The position with regard to research on aero¬ 
engines is peculiar in that it appears that there is 
little scope for further radical improvement in the 
present weight of 1 *5 lb./H.P. with a fuel consump¬ 
tion of 0-5 lb./B.H'.P./H.P. Any further reductions 
could only be made at the expense of reliability and 
length of life, but attention to details, such as cooling 
methods, that allow the engine and aeroplane as a 
whole to have a better streamline form, will possibly 
result in an improved performance being obtained 
for the same power and weight of engine. It is 
suggested that there is a greater probability of 
reducing this drag by, say, 20 per cent, than of cutting 
down either weight or fuel consumption by a similar 
amount. 

In theory, fuel economy is being hindered by 
unsatisfactory induction pipe distribution in multi- 
cylinder engines, and the absence of a control of 
fuel-air mixture production which automatically 
adjusts itself to ohanging air conditions. Direct 
injection of fuel into the cylinders would remove 
both of these weaknesses. 

Work on compression-ignition engines is pro¬ 
gressing both with engines and fuel. It has been 
decided that the two-stroke direct spray type holds 
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out the beet possibilities of success for aircraft work, 
and a new experimental unit is being built. Fuel 
oil has been found to respond to various doping 
mixtures, and a small addition of ethyl nitrate 
renders inferior oil superior to the highest grade 
when undoped. 

The report appreciates the fact that there has 
been a considerable increase in the amount of 
research work dono at the universities. Direct 
aeronautical research is now being carried out at 
Bristol, Cambridge, Glasgow, Imperial College (South 
Kensington), Manchester and Oxford. 


University and Educational Intelligence 

Cambridge. —Mr. N. Deem of Trinity Hall has 
been appointed University lecturer in estate man¬ 
agement. 

The Appointments Committee of the Faculty of 
Biology ‘B* gives notice that it will shortly proceed 
to appoint a University lecturer and a University 
demonstrator in biochemistry. The duties will 
commence on January 1, 1983. Particulars as to 
stipend and duties may be obtained from Sir Frederick 
Gowland Hopkins, at the School of Biochemistry, 
to whom applications should be sent on or before 
November 9. 

The degree of M.A. has been conferred on Prof. 
R. S. Hutton, of Clare College, Goldsmiths* pro¬ 
fessor of metallurgy. 

In accordance with its usual practice, Trinity 
College announces the offer of a research studentship 
open to graduates of other universities who propose 
to go to Cambridge in October next as candidates 
for the degree of Ph.D. The value of the studentship 
may be as much as £300 a year if the pecuniary 
circumstances of the successful candidate require 
so large a sum. The College also offers, as usual, 
dominion and colonial exhibitions to students of 
dominion and colonial universities who wish to go 
to Cambridge noxt October os candidates for tho 
degree of B.A., M.Litt., M.Sc., or Ph.D. Theso 
exhibitions are of the titular value of £40, but their 
actual value is such sum (if any) not exceeding the 
titular value as the College Council may from time 
to time hold to be justified by tho exhibitioner's 
financial circumstances. If it is made clear that tho 
financial need of an exhibitioner cannot possibly be 
met by the payment to him of the full amount of 
his titular emolument, the Council has power, if 
funds are available, to award him on additional 
payment. Candidates for the research studentship 
and the exhibitions must apply through the principal 
authority of their university, and applications should 
reach the Senior Tutor (from whom further par¬ 
ticulars may be obtained) by July 1, 1933. 

Wales. —At a meeting of the Court of Governors 
of the University College of Wales, Aberystwyth, 
held on October 19, it was reported that Sir Julien 
Cahn has promised to provide a sum of £3,000 a 
year for a period of seven years. This money will 
be utilised for large-scale experiments on the improve¬ 
ment of poor soils at the Welsh Plant Breeding 
Station. Principal Stuart-Jones has accepted the 
invitation of the Council to retain the prmcipalship 
fbr another year. Prof. G. A. Schott, professor of 
mathematics, has been appointed vice-principal of 
the College. 

Oxford. —On October 18 a decree was passed by 
Congregation constituting a Committee for Ornitho- 
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logy with the duty of establishing and supervising 
an Institute of Ornithology. The functions of 
the Institute, the formation of which was fore¬ 
shadowed by Dr. F. Homes Dudden, the previous 
Vice-Chancellor, in his valedictory address, will be 
to carry out research into problems of ornithology, 
with special reference to the numbers, distribution, 
movements, habits and economic status of Britirh 
birds ; to collect, co-ordinate and supply information 
on these subjects obtained from published sources 
and from field observers, and to publish the results 
of its work by means of printed papers, informal 
instruction, or lectures. Tho Institute will be 
independent of any single University department 
but will work in co-operation especially with the 
Departments of Zoology and Comparative Anatomy 
and of Rural Economy. Tho decree creating the 
Institute does not come into force until May 1, 1933, 
and it is ono of the functions of tho new Committee 
to solect the staff. 

The Council of tho Institution of Naval Architects 
has made the following awards : Parsons scholar¬ 
ship in marine engineering (1932), to Mr. Allan M. 
Baxter, of Messrs. G. and J. Weir, Cathcart, Glasgow ; 
Denny scholarship in naval architecture to Mr. 
John R. White, of Macclesfield Grammar School, 
and tho Donny scholarship in marine engineering 
to Mr. K. F. Leonard, of the Ealing County School, 
London ; Duke of Northumberland prize (in con¬ 
nexion with the 1932 examinations for National 
Higher Certificates in naval architecture) to Mr. 
Norman Holey, of the Technical College, Sunder¬ 
land. 

The superintendence of tho work of rural school 
teachers in tho United States of America forms the 
subject of two reoent bulletins. Nos. tt and 7 of 1932, 
of the Office of Education. These supplement tho 
studies, recently noticed in theso columns (so© 
Nature of Oct. 15, p. 589), of the present status of the 
rural school teachers themselves, and afford further 
evidenco of tho koon interest now taken in rural 
education in that country. In “The County Superin¬ 
tendent in the United States” by the professor of 
rural education, Cornell University, attention is 
directed to the magnitude and the difficulty of the 
work of this functionary. While recent improvements 
in means of communication must have facilitated the 
inspection of schools in sparsely populated tracts, the 
task which falls to the lot of the typical superinten¬ 
dent with 145 teachers in 55 schools under his 
jurisdiction is a formidable one. In addition to 
supervision ho has to attend to problems of finance, 
buildings and their equipment, pupil classification 
and progress, curricula, consolidation and transporta¬ 
tion, etc. The intrinsic difficulty of these problems is 
aggravated by the fact that he has to deal with 
many local boards. Only a minority have a super¬ 
visory assistant and only about half have olerical 
help. In more than half the States the superintendent 
is elected by popular vote and in these 43 per cent 
are women and the median salary is 1848 dollars. 
In the other States, where appointments are made 
by county boards or State officials, the percentage 
of women superintendents is 6-18 and the median 
salary ranges between 2259 and 2773 dollars. An 
improvement in the salary situation is necessary, we 
are told, in all the States if the rural schools are to 
attract and hold professional men and women of 
ability. 
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Calendar of Geographical Exploration 
Nov. 2 , 1841.—Afghanistan and Its Borders 

Sir Alexander Bumes was assassinated while acting 
ns political agent in Kabul. Bumes became an inter¬ 
preter in Surat whon only seven teen years of age and 
developed a keen interest in the history and geography 
of north-western India and the adjacent countries. 
In 1832* disguised as an Afghan, he started from 
Lahore, made his way across Afghanistan to Balkh, 
thence to Bukhara, Astrabad and Teheran, and across 
Persia to Bush ire. In 1835 he returned to Afghanistan, 
taking with him John Wood. Tho latter explored the 
Kabul River, crossed the Hindu Kush mountains to 
the Oxus, and explored that river to one of its sources. 
He gathered much information about the nomad 
tribes of that region. 

Nov* 3, 1 934.—The Rio Negro and its Tributaries 

Dr, Hamilton Rice made his first air survey in the 
1924-25 expedition to the Rio Branco and Urarieoera. 
Rice’s valuable work on the northern portion of tho 
Amazon basin began in 1907, when he surveyed the 
Uttupes River to its junction with the Rio Nogro. 
Further expeditions in 1912 13, 1917, 1919-20 and 
1924-25 resulted in an accurate survey of the tribu¬ 
taries of the Rio Negro and of the river itself to 
Manaos. 

Nov. 4, 1909.—Exploration of Persia 

Sir Percy Sykes left Meshed on the second part of 
his sixth expedition into Persia. These six expeditions 
were of the utmost importance for the survey of 
Persia, and filled in many blank spaces on its map. 
Sykes’s travels also threw new light on ancient 
geography ; in this sixth, 1906-10, journey he dis¬ 
covered the silo of ancient Nishapur and also of 
Kishmar n spot connected by legend with Zoroaater. 

Societies and Academies 

London 

Physical Society, Oct. 21.- - F. Twyman : New 
apparatus for rapid spec trophotometry of liquids in the 
ultra-violet. A single exposure, usually of less than 
20 sec., results in a set of spectra which embodies all 
that is neceHHary for plotting an absorption curve.— 
I D. Stephenson ; An experimental study of elec¬ 
trical discharge in gases at normal temperatures and 
pressures. By an investigation based on corona 
discharge it is shown that there is a fixed constant, 
the true breakdown strength of the gas, for all types 
of gus discharge at normal pressures.—G. A. 
Tomlinson *. A now type of pendulum clock. A new 
method of taking accurately defined seconds signals 
from a pendulum is described, in which a photo¬ 
electric cell is used in conjunction with a special 
arrangement of multiple slits. This has been 
developed into a complete froe-pendulum system, 
self-maintained in vacuo by means of electrostatic 
impulses and having a closely governed arc. - S. E. 
Williams : A photographic method of deriving 
optical constants of the metals. A grating consisting 
of alternate strips of gloss and metal of known 
dimensions gives diffraction spectra the relative 
intensities of which depend on the optical properties 
of tho metal and glass. An expression has been found 
for the relative intensities of the central reflected 
image and the first principal diffracted image in 
terms of the reflection coefficients for the metal and 
glass and the phase change on reflection from the 
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metal surface. By means of a photometric method 
which is described, the intensity ratio has been 
measu red for two or more gratings of different 
proportions out on the one mirror, enabling the 
deduction of the reflection coefficients and the change 
of phase. This is done both for light plane polarised 
in, and perpendicularly to, the plane of incidence, and 
the approximate Drude formulee are used to calculate 
the optical constants. Simultaneous measurements 
can be made at several wave-lengths if the grating is 
illuminated with light from a source having a suitable 
line spectrum, 

Paris 

Academy of Sciences, Sept. 12 (vol. 195, pp. 525- 
532).—N. Saltykow: The complete integral of partial 
differential equations of the second order.—Pierre 
* Marti: The possibility of determining the slope of 
the sea floor by means of acoustic sounding. When 
the sea floor is level the determination of the interval 
of time between the sound emission and tho arrival 
of the echo gives the ejepth. If the sound is powerful, 
several echos are received and these are separated 
by equal intervals of time in the case of a horizontal 
sea floor, but if there is a slope, the intervals of time 
of the successive echos are not equal, and the exact 
comparison of these intervale can be used for deter¬ 
mining the slope. A formula for this is given.— 
V. Hourcq: Tho age of tho glauoonitic limestones of 
the Antsalova region (Province of Maintirano), 
Madagascar. It is possible that tho limestone repre¬ 
sents only the lowest part of tho Kimmeridge strata 
and that the greater part should bo regarded os 
Tifchonic. 

Sept. 19 (vol. 196, pp. 533-548).—J. Cantacuzfene 
and S. Longhin : Tho experimental transmission of 
human leprosy to the white rat.—Louis de Broglie: 
An analogy between Dirac’s electron and the 
electromagnetic wave,—J. Fromaget and F. Bortelli: 
Materials from Angkor and some points of the 
stratigraphy and the geological structure of northern 
and eastern Cambodia.—A. Riviire; Contribution to 
the study of the Jurassic in the central Elbourz.— 
L. Clariond, N. Gouskov and E. Roch: The ancient 
series of the country of Skoura (Central Moroccan 
Haut-Atlas).—Pierre Marty and Pierre Bout: The 
discovery of a layer of fossil plants in the Pliocene 
formation of Perrier, near Issoire (Puy-de-Ddme).— 
Jean Caminopetros and B. Contos: Tho transmission 
of pustular fever to the guinea-pig. 

Sept. 26 (vol. 195, pp. 549-564).—A. Caillon and 
R. de Fleury: Casting magnesium : use of a special 
sand. The addition of ammonium sulphate and 
powdered fluorspar to the sand used for moulds is 
recommended on the grounds of low cost for mag¬ 
nesium castings.—A. Riviferc : The Cretaceous in the 
north of central Elbourz.—Jacques Fromaget: The 
Caledonian folds of the massif of Fan Si Pan (Tonkin). 
—L4on Grigorakis: The action of ether on the 
microplant parasites of animal tissue. Factors of 
virulence, vitality, degradation and mutation,—P. 
Cappe de Baillon: The thermal sensitiveness of the 
Phasmid®.—A. Magnan and Ch. Perrilliat-Botonet: 
The relative weight of the motor muscles of the 
wings in insects—Jonesco-Mihaiesti, A. Tupa, B* 
Wisrner and G. Badenski: Acute pseudo-tabetic 
syndrome resulting from the experimental inocula¬ 
tion of the filtrate of inguinal lymphogranuloma 
(Nioolas-Favre). 
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Linnean Society of New South Wales, Juno 29.— 
C. Oke t Notes on Australian Coleoptera, with 
•descriptions of now species (2). Two now genera and 
thirty‘five new species belonging to various families 
are described. Probably the most interesting species 
described belongs to the family RhysodidaB, and is 
the first of the Australian species to be recorded as a 
myrmeoophile.—A. B. Walkom : Fossil plants from 
Mount Piddington and Clarence Siding, N.S.W. 
Specimens from Mount Piddington include Clado - 
phlebis australis, Thinnfeldia Fei&tmanteli, possible 
flowers of WiUiamsonia , and one wliich may be 
PhyUotheca robusta Feist-mantel. From Clarence 
Siding a fertile specimen of a fern (?) with very 
long narrow pinnue and sori of the Asterotheca type 
is described as a new genus. These plants occur.near 
the western margin of the Hawkesbury Series basin, 
and it is difficult to correlate the horizon since, near 
the ooast, the sandstone series has a thickness of 
about a thousand feet, but near the western margin 
the thickness is only about three hundred feet. - 
H. L. Jensen ; Contributions to our knowledge of the 
Actinomycotales. (3) Further observations on the 
genus Micromonospora. A description of sixty-seven 
strains of Micromonospora isolated from Australian 
soils. They are divided into four specios-groups, one 
of which seems identical with 4 Streptotkrix* chalc^ce 
Foulerton ; the other three are described as new 
species. Those organisms seem to occur most abund¬ 
antly in neutral to alkaline soils from districts with 
a low rainfall.—J. R. Malloch : Notes on Australian 
Diptera (31). Certain species of the genus Proscna 
(Taohinidro) are described, three being new. A key 
is given for the identification of the species of 
Prosena. 

Royal Society of New South Wales, Aug. 3.— 
A. R, Penfold : The chemistry of Wostem Australian 
sandalwood oil. Conclusive and confirmatory evi¬ 
dence was submitted that the oil from the roots and 
butts yielded the best quality of oil for commercial 
purposes and differed considerably in chemical 
composition from that obtained from the atiokwood. 
The paper was accompanied by two comprehensive 
tables setting forth the chemical and physical char¬ 
acters of each individual Bample of oil together with 
the alcoholic bodies obtained from each by treatment 
with phthalic anhydride in benzene solution on a 
boiling water bath for two hours, as well as the yields 
of sant&lenic acid and santalol allophanate. An 
examination of the oil obtained from a consignment 
of butts said to be a fair averago of the raw material 
used in the production of commercial Australian 
sandalwood oil showed it to contain more than fifty 
per cent of B-santalol.—Alma G. Culey : Ripple- 
marks in the Narrabeen series along the coast of 
New South Wales. Numerous exposures of oscil¬ 
lation ripple-marks have been observed over a large 
vertioal range and wide area in the Narrabeen series 
(lower Triassic), of New South Wales. The dimen¬ 
sions of the ripple-marks and their association with 
plant remains, worm-burrows, and sun-cracks, point 
to quiet deposition of the Narrabeen beds in a very 
shallow, subsiding, fresh-water lake. Comparison 
of quantitative diagrams, indicating the directions 
of the ripple-marks and present-day winds, suggests 
that the planetary wind systems of lower Triassic 
time were the same as those prevailing now. Hence 
one may deduce that the poles were in the same 
position then as now. 
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Washington, D.C. 

National Academy of Sciences (Free., 18, 481-523, 
July 15, 1932).—Marcus M. Rhoades: The genetic 
demonstration of double strand crossing-over in Zsa 
mays .—Jack Schultz: The behaviour of vermilion- 
suppressor in mosaics. This factor in Drosophila 
depends on factors outside the mosaic tissues as does 
vermilion. Its effect seems to be exerted before the 
onset of pigment formation.—George C. Vaillant; 
Stratigraphical research in Central Mexico. Con¬ 
tinuation of the American Museum of Natural History 
archaeological work in the Valley of Mexico. It is 
concluded that the Teotihuaoan culture was not 
derived from Valley groups of the Early periods, and 
a ceramic sequence of three periods is arranged. The 
Mazapan culture is dated as post-Teotihuaoan and 
pre-Aztec.—David Davidson and Marston T. Bogert; 
Iso viol uric acid (alloxan ~6-oxime). Prepared by 
action of nitrous acid on isobarbituric acid. It is 
rearranged by acid, giving violuric: acid and by 
reduction yields isouramil (5, 6-dihydroxycytosino). 
—Edward W. Washburn and Harold C. Urey: Con¬ 
centration of the H* isotope of hydrogen by the 
fractional electrolysis of water. An experiment is in 
process at the Bureau of Standards. Moanwhile, 
spectrographio examination of the residues from the 
commercial hydrolysis of water Bhowed there was 
increase in the abundanoe of H* relative to H 1 .—Linus 
Pauling: The electronic structure of the normal 
nitrous oxide molecule. A recalculation of Plyler and 
Barker’s data loads to a value of the moment of 
inertia which corresponds to a Lewis structure in 
which the nitrogen-nitrogen bond resonates between 
a double and triple bond and the nitrogen-oxygen 
bond between a single and double bond. The struc¬ 
ture can be written N==^N=0.—Harvey Cushing: 
Further concerning a parasympathetic centre in the 
interbrain. (7) The effect of intraventricularly in¬ 
jected histamine. It has been objected to the 
observations recorded about a year ago that the 
effects after intraventricular injection of pituitrin 
and pilocarpine were due to impurities, probably 
histamine. Examination of the posterior lobe oxtract 
used showed it to b© free from histamine. Further, 
intraventricular injection of histamine produces facial 
pallor rather than Bushing.—(8) The comparative 
effects on gastric motility of intramuscular and 
intraventricular pituitrin, pilocarpine and histamine. 
Pituitrin and pilocarpine do not increase gastric 
acidity as does histamine. When given intraven- 
trioularly, both increase motility and lead to retro¬ 
grade peristalsis and vomiting ; intramuscularly, they 
inhibit gastric peristalsis, but there is also a delayed 
acceleration of peristalsis with pilocarpine. Intra¬ 
muscular pituitrin seems to stimulate the thoraco¬ 
lumbar sympathetic apparatus; intraventricular 
pituitrin appears to have a contrary effect, essen¬ 
tially parasympathetic in character.—G. A. Miller: 
Orders for which there exist exactly four or five 
groups.—J. L. Walsh: On interpolation to harmonic 
functions by harmonic polynomials.—A. E. Currier: 
Partial differentiation in the large.—Chester Stock: 
Eocene land mammals on the Pacific coast. The 
Sespe formation in Southern California comprises 
sandstones, shales and conglomerate. Vertebrate 
remains in the Simi Valley region in the maroon 
and green clays and sandstones of the middle divi¬ 
sion* of the Sespe formation include titanothores, 
rhinoceroses, artiodactyls ( Protylopus ), rodents (Para- 
mye) and others indicative of the Eocene age. 
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Forthcoming Events 

TUESDAY, Nov. 1 

Chadwick Public Lecture —(at the Royal Society of 
Tropical Medicine and Hygiene, 26, Portland Place, 
W*L)--”Prof. Keilfltra : “Hygiene in the Far East' 1 , 
at 5.15 p.m. 

Institution of Civil Engineers —(Opening Meeting). Sir 
Murdoch Macdonald : Presidential Address, at 6 p.m, 

WKDNESDA Y t Nov. 2 
Institution of Heating and Ventilating Engineers— 
(at the Lecture Room, Home Office Industrial Museum, 
Horseforry Road, Westminster, S.W.l).—Mr. A. F. 
Dufton : “Radiant Hoat”, at 7 p.m. (open to non- 
members). 

THURSDAY, Nov. 3 

Kino’s College, London. —Prof. Martin Knudsen : 
“Some Aspects of the Kinetic Theory of Oases”, at 
5.30 p.m. (succeeding lectures on Nov. 10 and 17), 

Universitv of London —(Somon Lecture at the Royal 
Society of Medicine, 1, Wimpole Street, W.l).—Prof. 
Otto Kahler : “The Tonsil Problem”, at 5 p.m. 

FRIDA V, Nov. 4 

Institution of Mechanical En gin kerb— (Thomas 
Hawksley Lecture).—The Right Hon. Lord Ruther¬ 
ford : “Atomic Projectiles and their Application”, at 

6 P.M. 

British Science Guild —(Alexander Pedler Lecture).— 
Prof. F. T. G. Hobday : “Animals as a National Asset 
and Responsibility”, at Burton-on-Trent. 

S ATU RDA y, Nov. 5 

Geologists’ Association of London. —Special General 
Meeting in the Botany Theatre, University College, 
Gower Street, W.C.l, at 3 p.m. 

Royal Institution.— Prof. E. N. da C. Andrade: 
“Rays and Radiations”, at 5.15 p.m. 
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Inland Water Survey 

T was a welcome and appropriate sequel to 
the leading article in Natitrb of July 2 last, 
relating to “River Gauging and Flood Prevention’\ 
that a sectional meeting of the British Association 
at York should have been devoted to a discussion 
on the organisation required for the recording of 
water levels and river flow in the British Isles. 
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The discussion did not arise out of, nor was it 
in any way consequential upon our article—it had, 
in fact, been arranged some time beforehand-- 
but it served admirably to give point and emphasis 
to the contentions put forward in these columns 
on a matter which has not hitherto received the 
attention and consideration which it deserves. 

The meeting was held under the chairmanship 
of Prof. L. S. Palmer and had before it an intro¬ 
ductory memorandum prepared by Capt. W. N. 
McClean, through whose instrumentality mainly 
the discussion at York was arranged. Capt. 
McClean added some opening explanatory remarks 
in which he directed attention to the essential 
value and fundamental importance of reliable 
records of water measurements in questions 
relating to water supply, water power, navigation, 
irrigation, fisheries, drainage and pollution, flood 
prevention and other matters of national and 
civic concern. He stressed the necessity of pro¬ 
viding an efficient organisation to make systematic 
observations on scientific lines. An inland water 
survey should cover rainfall, storage and flow. 
Rainfall is already to a very considerable extent 
adequately oared for by the British Rainfall 
Organization, which has an excellent system, 
though perhaps it is still open to improvement 
in certain details. But rainfall does not afford 
oorrect information as to storage and flow, and 
only when these are also as efficiently recorded* 
can estimates be made which will be of value in 
dealing with problems of drought and flood. 
Capt. McClean’s conviction is that an inland water 
survey should be independent of conflicting 
interests, private or corporate; that it should be 
under a Water Survey Department of a Ministry, 
with the supervision of an expert Government 
inspector over large areas ; and that local associa¬ 
tions should represent the water interests and find 
the observers and recorders. Funds should be 
provided by the water interests by means of a levy. 

In the ensuing discussion various suggestions 
were, made as to the nature of the controlling 
authority and these were summarised at> the 








conclusion of the meeting by the chairman, as 
follows:—(1) An organisation on the lines recom¬ 
mended by the Water Power Resources Commit¬ 
tee ; (2) the Geological Survey ; (3) the Ordnance 
Survey ; (4) the Meteorological Offioe of the Air 
Ministry ; (5) Catchment Boards, formed under 
the Land Drainage Act, in co-operation with the 
Ministry of Agriculture and Fisheries ; (6) volun¬ 
tary organisations, and (7) various combinations 
of (1) to (6). 

As regards the first suggestion, it will be recalled 
that the Final (1921) Report of the Water Power 
Resources Committee, appointed in 1918, recom¬ 
mended the formation of a Controlling Water 
Commission, to be established by Act of Parlia¬ 
ment, the primary function of which would be 
“to compile proper records of the water resources 
and present and future water requirements of the 
country and to collect information on these 
subjects through existing Departments and other 
agencies, as well as through their own hydro¬ 
metric staff”. It is perhaps superfluous to odd 
that nothing has been done in this direction, nor, 
in view of prevailing financial conditions, is any¬ 
thing likely to be done in the way of establishing 
another Government department with scope for 
additional expenditure. Moreover, the situation 
has changed appreciably since the publication of 
the Water Power Resources Committee's Report. 

Within the last two years, the Land Drainage 
Act, 1930, has created a series of Catchment 
Boards (at present forty-six in number) to act 
under the Ministry of Agriculture and Fisheries, 
with the speoial duty of dealing with all matters 
relating to the drainage of their respective areas. 
As we pointed out in our previous article, although 
not specifically laid down in the Act, it is obviously 
the implied duty of Catchment Boards to gauge 
and survoy the run-off in the streams and rivers 
under their jurisdiction and to obtain a reliable 
reoord of rates of flow, ranging between maxima 
and minima, over long periods, which will enable 
adequate precautions to be taken for dealing with 
the incidence of floods and of drought. But 
white the responsibility for obtaining this informa¬ 
tion, as was urged by Capt. J. C. A. Roaeveare, 
of the Ministry of Agriculture and Fisheries, in 
the discussion at York, clearly lies with the 
Catohment Boards, the question, at onoe, arises : 
Will all these separate and distinct bodies, with 
their varying organisations and staffs of unequal 
calibre, be likely to obtain and oollate the data 
on uniformly satisfactory and rigidly scientific 
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lines ? We are afraid not. There mi i be some 
centralised authority of high technical standing 
to supervise and unify the methods and systems 
of measurement, Otherwise, the records will 
inevitably tend to be of differing values. 

It will be noted that suggestions were put 
forward to bring the observations under the 
control of official technical departments, such as 
the Ordnance Survey, the Geological Survey and 
the Meteorological Offioe. We are of opinion 
that the duties of these bodies are already onerous 
enough for satisfactory performance, and that the 
additional functions proposed to be assigned to 
them are not sufficiently germane to their existing 
functions to justify the expansion of their estab¬ 
lishments. We would prefer that a properly 
devised scheme should be worked out in con¬ 
junction with the Department of Scientific and 
Industrial Research, to which should be entrusted 
the inauguration and supervision of operations, 
under the local administration of the Catchment 
Boards, who would be called upon to provide the 
staffs and the funds for the purpose, the latter 
being apportioned from the rates which the Boards 
are statutorily authorised to levy. The proposal 
would not by any means exclude the assistance of 
voluntary workers, including university students 
and others, who, os in the case of rainfall gauging, 
might be attracted to the making of observations 
locally, as a scientific pursuit, or hobby. Nor 
would it interfere with the full exercise by the 
Catchment Boards of their powers and responsi¬ 
bilities in regard to drainage and flood protection. 

The speakers in the discussion at York were 
unanimous in affirming their conviction of the 
necessity for taking steps forthwith to put an 
end to the anomalies and defects of the present 
position and, at the conclusion of the proceedings, 
a representative committee was formed “to inquire 
into the position of Inland Water Survey in the 
British Isles and the possible organisation and 
control of suoh a survey by oentral authority”. 
This is a move forward in the right direction, 
and if a soundly devised and workable scheme is 
forthcoming as the result of the committee's 
efforts, it should carry weight with the Govern¬ 
ment. In a matter of such presung national 
importance as flood prevention, it is in the highest 
degree necessary to have accurate and unimpeaeb^ i 
able records of river flow, as it is no less impel** ; 
tive to have them for tbe successful proseoutioi^^ 
of industrial and civic undertakings, in regard tiy^| 
water supply and hydraulic development 





LeeuwenHoek,i633-i723 

Antony van Leeuwenhoek and hie “Little Animals ” : 
being some Account of the Father of Protozoology 
and Bacteriology and his Multifarious Dis¬ 
coveries in these Disciplines . Collected, trans¬ 
lated, and edited from his Printed Works, 
Unpublished Manuscripts, and Contemporary 
Records, by Clifford Dobell. Published on the 
300th Anniversary of his Birth. Pp. vii+435-f 
32 plates. (London : John Bale, Sons and 
Danielsson, Ltd., 1032.) 31s, 6d. net. 


lack of it, has told heavily against him. His 
results were communicated in the form of letters, 
most of them addressed to the Royal Society, 
which have never until recently been published 
in full, and have only been partly translated. The 
result is that much of his work is still almost 
unknown. For example, Mr. Dobell directs 
attention to Leeuwenhoek’s unrecognised anticipa¬ 
tion of the modem malariologist as to the differ¬ 
ence in posture between Anopheline and Culicine 
larvse in water, and he has translated, and now 
| publishes for the first time, Leeuwenhoek’s 


O F all the great naturalists of the past, observations on the viviparous nature of the 
Leeuwenhoek occupies the unique and vinegar worm made in 1076—a discovery attri- 


anomalous position of being the most frequently 
quoted and at the same time the least appreciated 
and understood. An estimate of his work which 
is oommonly expressed and accepted, even by 
those who have devoted some attention to the 


buted to Sherwood in 1746. 

There are inevitably many other discoveries 
made by Leeuwenhoek which have yet to find their 
place in any history of biology. The appearance 
of the work under review therefore is more than 


history of biology, is that he was a superficial 
dabbler who had no conception of scientific 
methods, but who hurried from one topic to 
another without attempting to exhaust any one 
of them ; and that if he made important dis¬ 
coveries it was easy to do so, since he was early 
in the field, and one of the first to exploit an 
important new means of investigation. He is in 
fact compared unfavourably with his great con¬ 
temporaries Swammerdam and Malpighi, both of 
whom successfully completed solid pieces of 
research involving concentrated and prolonged 
attention to the points at issue. 

Such a criticism, however, fails to take account 
of the distinguishing features of most of 
Leeuwenhoek’s work. He was not dealing with 
large and complex objects out of which much 
could be made even in those days, but with blood 
corpuscles, bacteria, protozoa and other small 
organisms which it is amazing he should have seen 
at all, and not that he should have failed to make 
more of them. His point of view was essentially 
that of the microsoopist even when investigating the 
larger animals. Impressive and spectacular results, 
such as Malpighi’s development of the chick and 
Swammerdam’s anatomy of the mayfly, were 
literally impossible, and the significance of his 
, work, to quote Capt. Bunsby, lies in the application 
thereof, 

^■(Against the charge of lack of tenacity, Mr. 
IlDphett's treatise is a sufficient answer, even if 
f}jjm -had not in mind Leeuwenhoek’s laborious and 
^long-continued attack on the spermatoaw. Then 

S afe. hk nwthod of jmhKcation, or rather the 

§ • 


welcome—it is an act of justice, and the only 
regret we feel in respect of it is that it covers 
but a fraction of Leeuwenhoek’s stupendous 
labours. Our regret is heightened by the reflection 
that we do not see where the completion of the 
task is to come from. It demands an unusual 
combination of linguistic and other qualifications 
which Mr. Dobell alone seems to possess, and, 
moreover, he has advanced the standard of 
historical research beyond the reach of most 
workers. He exhibits indeed to a marked degree 
that passion for detail and meticulous accuracy 
which bulks so largely in the composition of the 
oomplete scholar. It makes him a severe and 
occasionally a merciless critic of the work of 
others, but it is a guarantee of the integrity and 
exhaustive nature of his own inquiries. 

To most zoologists, Leeuwenhoek’s work on the 
smallest organisms, namely, the bacteria and 
protozoa, by its implications perhaps the most 
important that he did, is nevertheless not the 
most interesting. His observations on the blood 
oorpuscles and capillaries, spermatozoa, Mendelian 
inheritance, rotifers, ants, caudal heart of the eel, 
Echinorhynchns, oestodes, compound eye, plant 
lice, Cyclops f Hydra and sponges, to mention only 
a few that come to mind, should be dealt with 
in the same comprehensive way as have been the 
bacteria and protozoa by Mr. Dobell, and until 
that is done Leeuwenhoek’s merits oan be but 
imperfectly appreciated by the average biologist. 
To oomplete this undertaking, however, on the scale 
of Mr. Dobell’s investigations, and np other should 
be entertained, would take almost a lifetime. 
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May we here express regret that the Royal 
Society allowed to pass unnoticed the tercen¬ 
tenary oelebrationa of Malpighi in 1928, and 
appears to be displaying the same indifference to 
Leeuwenhoek in 1932. Whilst the Society deserves 
the highest credit for the active support it gave 
to these observers during their lifetime—a pro¬ 
ceeding, be it noted, which has brought consider¬ 
able honour to the Society—present councils 
seem to have forgotten that Malpighi and 
Leeuwenhoek were two of the greatest fellows 
the Society has ever had. 

Mr. Dobell’s work includes an introductory 
epistle to the reader, written in a quaint and 
charming style, all that tireless and intensive 
research can reveal of Leeuwenhoek’s life, 
translations and exhaustive analyses of those 
of his letters which deal with bacteria and pro¬ 
tozoa, an admirable chapter on his instruments 
accompanied by a plate which shows at a glance 
the design and manipulation of his beet micro¬ 
scopes, and a critical estimation of his place in 
protozoology and bacteriology. There are minor 
sections on Leeuwenhoek's name, language, dwell¬ 
ing, draughtsmen, portraits and seals. The 
bibliographical chapters give details of his first 
twenty-seven letters, an invaluable catalogue of his 
MSS. and published works, which have so far 
been the despair of the bibliographer, but need 
be so no longer, and a long and exhaustive list 
of references and sources. The get up of the book, 
with its white buckram binding, sprinkled edges 
and title in two colours doubtless in imitation of 
the collected works bound in vellum, is excellent, 
and the plates have been beautifully reproduced. 
Most readers will be glad to have the admirable 
reproductions of Vcrkolje’w mezzotint and oil- 
painting of Leeuwenhoek, of which the latter will 
be new to mo^t students, and is muoh more 
convincing than the mezzotint. The enlargement 
of Goeree’s miniature portrait has been very 
Skilfully carried out, even to the removal of the 
hand of the substantial angel from the top margin. 
We should not have selected for reproduction the 
picture of de Graaf inserted at p. 40, which is 
apparently a somewhat poor copy of the portrait 
dated 1606 published in the “De Viiorum”, 
whioh latter has the additional advantage of being 
signed by both artist and engraver. 

Since Mr. Dobell appeals for criticism we 
submit the following points for his consideration. 
Is not the last line but four of the Latin dedication 
ambiguous and liable to misinterpretation 1 Its 
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meaning will be obvious to the initiated, but .a 
literal translation of it would be libellous. P. 318 : 
The paper by Baker dated 1740 which “must 
have been published considerably later” was 
published in 1744. P. 332 : The interesting and 
probable suggestion that Leeuwenhoek used dark- 
ground illumination receives some support from 
the fact that Hooke described a simple type of 
dark-ground illumination in 1678. P. 333 : Boyle, 
Hooke, Grew and Malpighi all made use of sections 
as aids to anatomical study before Leeuwenhoek. 
P. 360: The portrait by A. Smith is a copper 
and not a steel engraving, P. 364 : Stelluti’s plate 
of the bee was originally issued in 1625. Attention 
was first directed to this important publication by 
Parsons, who possessed a copy of the print and 
described it in 1752 as being “the first micro¬ 
scopical engraving that ever was made”. P. 379 : 
The term Infusoria was invented by Major in 
1667 and was applied to intravenous injections. 
P. 379 : George Adams the elder was bom in 
1720. P. 392 (No. 1) : A second edition was 
published at Delft in 1694 and included letters 
32, 39 and 33 in that order. P. 392 (No. 5) : 
Thore is an edition of 1691 with the same title and 
publisher, but with the mispagination corrected. 
P. 393 (No. 13) : For Londen read London. 
P. 413 : Malpighi’s “Opera posthuma” was first 
published at London in 1697 and this edition 
should be quoted. P. 415 : Needham 1749 was 
published in 1750. P. 425, last line but one : 
For wo read woe. These are all small matters— 
of major slips the work seems to be entirely free. 

We warmly commend Mr. Dobell's monograph 
to that section of the public, happily becoming 
larger every day, which is interested in the history 
of scienoe. We believe that in the fulness of 
time this work will be recognised, as one of the 
classics of the critical and historical literature of 
biology. 


The New Economics 

This Age of Plenty—its Problems and their Solution , 
By C. Marshall Hattersley. Third edition. Pp. 
410. (London : Sir Isaac Pitman and Sons, Ltd., 
1932.) Paper, 3s. 6i. net; cloth, 6s. net. 

ITHERTO economics may be said to hate 
oentred largely around production, but now 
the centre has shifted to distribution, where the. 
problems seem to be rather more baffling and 
intractable. But the world crisis, as Is usually ths 
case, has stimulated a h igh level of thought and' 
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, discussion, for the whole world is stirred to its 
depths so that the standard of emotional and intel¬ 
lectual activity is much higher than during the 
humdrum days of smooth and uneventful pros¬ 
perity. Therefore we can confidently expeot that 
a way out will be found, though some may think 
a return to material prosperity a doubtful blessing 
if accompanied by a relapse into dullness : the 
majority will be quite willing to run the risk. At 
present the mind of the nation is undoubtedly 
stimulated, and certain fundamental leading ideas 
appear to be gradually evolving out of a vast mass 
of animated discussion and suggestion, and are 
forcing their way to the front, serving, let us hope, 
under heaven’s blessing, as a starting point for 
practical effort in the right direction. 

Doubtless a lot of practical experiment will 
have to be undertaken, and possibly even a lot of 
mistakes made. Side by side with a firm faith 
that we shall ultimately sucoeed there must be 
also a high courage that will boldly try out new 
ideas even with the risk of temporary failure and 
error. It is no doubt a trite platitude to say that 
a nation, like an individual, that never makes 
mistakes and is afraid of the risk, will never 
achieve anything; but it seems at this time 
necessary to remind ourselves of the fact. More 
and more it becomes evident that, in the realm of 
economics and politics more practical experiment 
is urgently needed, though this cannot be faced 
with thoughtless light-heartedness and the diffi¬ 
culties are great, especially in unbiased interpreta¬ 
tion of results. Let us hope, nevertheless, that we 
shall soon have a real science of experimental 
economics—and if the ‘new’ economists have their 
way we shall—so that the old reproach against the 
social sciences generally, and economics in par¬ 
ticular, will be wiped out in triumphant ascension 
to the rank of true science on terms of equality 
with chemistry and physics, in view, too, of its 
increasing strength of statistical and mathematical 
groundwork. 

On the ride of production, as already suggested, 
the main problems appear to have been solved— 
if anything rather too thoroughly, largely owing 
to the fact that production has been placed on a 
scientific and rational basis. The same cannot be 
said of distribution and most emphatically not in 
regard to our financial and monetary system. 
This had been roundly criticised, sometimes 
perhaps gather wildly, but for the most part the 
; criticism has been just, and, in view of the deploy 
aWe results of muddle-headed monetary policy, 
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extremely restrained and moderate. A large 
number of interesting suggestions has been made 
for monetary reform, but for the present we are 
only concerned with those relating to Consumer 
Credit and the proposals made by Major Douglas, 
Prof. Soddy and one or two others. These have 
been fully and admirably dealt with in the third 
edition of C. Marshall Hattersley’s book entitled 
“This Age of Plenty”. 

The main difficulty to-day is to increase the 
community’s purchasing power : for production 
tends more and more to outstrip consumption ; 
and with increasing mechanical and other scientific 
aids, increased production is consistent with con¬ 
stantly reduced man-power employed in industry. 
A careful and fairly complete analysis of the whole 
position, and particularly of prices and costs, 
leads Mr. Hattersiey to support Major Douglas’s 
proposals for Consumer Credit, which practically 
amount to national dividends for all. One method 
is to sell goods at less than oost price, the vendor 
recovering the balance from the State. The 
ethical grounds on which national dividends for 
all can be justified are well argued. There are not 
only the precedents of Old Age Pensions, Unem¬ 
ployment Insurance and Poor Law Relief, but 
there is also the further important consideration 
that every member of the community is entitled 
to a share in the rich heritage from the past, the 
accumulated cultural, economic and social pos¬ 
sessions of the State. Modem production depends 
very largely for its efficiency on this heritage, 
whioh is something much more than capital or 
accumulated material savings. Every important 
invention, for example, has its roots in the past, 
and the inventor is indebted for help to hundreds 
or thousands of predecessors. Every member of 
the oommunity therefore is entitled to some share 
in the produet of modem industry, even if he 
does no work. It is not pretended that he should 
be idle, and this difficulty, as also that of the 
disagreeable menial tasks of society, and many 
other difficulties are ably dealt with. 

Prof. Soddy, in his book on “Wealth, Virtual 
Wealth, and Debt” apparently agrees in principle 
with the Consumer Credit idea and the need for 
greatly increasing the supply of money, but he 
severely criticises the proposals of Major Douglas. 
Mr. Hattersiey, who devotes a considerable amount 
of space to Prof. Soddy’s ideas, is of opinion that 
the Douglas plan could be put into operation as a 
preliminary measure and that the way would 
then be dear for Prof. Soddy’s plan to be adopted* 
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The whole subject is of profound interest and 
importance and well merits unbiased scientific 
'examination and test. The book is well written 
and makes easy reading, the more so as each 
section is provided at the end with a synopsis of 
the points discussed. Many data of the statistical 
and blue book type are given in several appendices 
and there is a good and complete index. 

W. G. L. C. 


Industrial Chemistry 

Industrial Chemistry : a Manual for the Student 
and Manufacturer, Edited by Allen Rogers. 
Fifth edition. Vol. 1 : Inorganic . Pp. xiv -f 
641 -f xiv. Vol. 2 : Organic, Pp. xii -f 642 - 
1517. (London : Macmillan and Co. Ltd., 1931.) 
30*. net each volume. 

HIS treatise on industrial chemistry was first 
published in 1912, and is now in its fifth 
edition, being divided into two volumes. Allen 
Rogers, the editor, has had the co-operation of 
nineteen exports in preparing the inorganic volume, 
and of twenty-two specialists for the organic part 
of the subject, the division being a usual one. 

The book has been modernised by addition and 
deletion, and fresh points of view and new subjects 
added. Naturally such a work can only act as a 
first and general introduction to each and any 
particular section of the chemical industry, and 
any one requiring to go more deeply into detail 
will have to study other treatises devoted to one 
Subject only, for no one man can any longer pretend 
to have a knowledge of the whole field of chemical 
industry. Hence it serves a most useful purpose, 
all the more so when the summary is crisp and 
readable and not overburdened with manufactur¬ 
ing details. We have examined the book particu¬ 
larly from this point of view, and have found it 
more than fulfils our anticipation that it would 
provide just the right amount of information ; 
indeed we already have the feeling that it may lie 
permanently on our desk. 

Chemical industry has advanced probably at 
a greater rate than any other during the last 
decade. Not only has there been a very great 
reduction in the cost of making nearly all the 
standard chemicals, but also numerous substances 
which were formerly but chemical curiosities are 
now made and distributed by the oar load, which 
is the American unit of quantity. Production and 
substances cost as many pence a pound as they 
formerly cost shillings, or even sovereigns. There 
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is progress to chronicle most of all in the organic 
fields; new solvents for cellulose oompounds, new 
resins and substances obtained by polymerisation 
have made rapid strides and it is safe to forecast 
that further advances will be made in this direction 
within the present decade. Most of the organic 
chemical industry in the past has been built upon 
tar as a raw material, and the layman has been 
made aware time and again of the bright-hued 
dyes, the potent drugs and the seduotive per¬ 
fumes wrought from this dark and evil-looking 
material. Whilst tar itself now plays a part in 
the new industry of making dustless roads, the 
organic chemist has developed two new raw 
materials for his manufactures. These are the 
hydrocarbons, liquid and gaseous, from crude oil, 
and alcohol derived by fermentation of molasses 
or other saccharine material. Very large quan¬ 
tities of both these raw materials are available, far 
exceeding that of tar if necessary, and it is expected 
that in time a very large industry will be built up 
in the products from each of them. 

The invasion of the textile industry by the. 
chemist is also only in its infancy, and viscose and 
acetate silk and oellophane are but the first of 
future materials derived from cellulose. 

The industrial chemist has the task of making 
new products on the grand scale, of finding appli¬ 
cations for them, and of cheapening the cost of 
production, handling and transport of materials of 
all kinds. Amazing is the rate at which progress 
is made when opportunity, including ample funds, 
allows experience to be gained on the large scale. 
The oil industry has taught us how to handle gases 
and liquids in very large quantities; the syn¬ 
thetic ammonia industry has introduced high- 
pressure technique; rayon has given the know¬ 
ledge how to make and spin synthetic fibres; first 
sulphurio acid and later a whole range of organic 
industries have developed the potentialities of 
catalytic reactions, of which at present we have 
only barely a glimpse. 

An interesting chapter from the point of view 
of developments is that headed *'Elements and 
Compounds’', in which brief reference is made to 
a number of substances listed in alphabetical 
order. Against some of the elements is the remark 
"this has at present no commercial value", though 
in some cases the remark is already out of date. 
Thallium, for example, first discovered by Crookes, 
has now definite industrial uses, and its prioe has 
been brought down below £3 a pound, Under 
tungsten we read that the requirements J 
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increased owing to its use m automobiles and aero¬ 
planes ; tantalum has become an important 
factor in the modern radio set, A comparison 
with a similar list in the 1912 edition of the book 
would Show the rate at which the chemist and the 
physicist are turning to practical use the rarest of 
the elements. Stone age, iron age, bronze age 
mark Btages in the history of the world : the age 
when all the elements, are made serviceable to 
man is approaching. 

The American origin of the work is indicated 
by the fact that under the influence of the 18th 
Amendment the chapter on brewing was elimin¬ 
ated from the last edition. It is now restored, but 
the subject is presented strictly from a technical 
point of view and in no sense as an aid to home 
fabrication. So we read how China mode its beer 
3000 years beforo the Christian era, and how to 
brew temperance beer with 7-8 per cent extract 
and malt tonics. 

Any criticism in detail of such a wide treatise 
is impossible—it perhaps has faults of omission 
and inaccuracy, but we are more concerned with 
the vast amount of information contained in it 
and the manner of its presentation in readable 
form, for which we accord generous praise. 

E. F. A. 


Short Reviews 

Geology of Petroleum. By Prof. W. H. Emmons. 

Second edition. Pp. xi -f 736. (New York : 

McGraw-Hill Book Co., Inc.; London : McGraw- 

Hill Publishing Co., Ltd., 1931.) 30s. not. 

A decade of petroleum geology separates the two 
editions of Emmons’s work, and in that time much 
has happened in this realm of activity. Oilfields 
undreamt of then have been developed in parts of 
the world, including America, where not even the 
wildest imagination had pictured them. Pools of 
great magnitude were located, records in depth of 
wells and yield of oil established, and all this time 
geological knowledge was being enriched. The 
author had no alternative but to re-write and, 
fortunately, to re-illustrate his book, although the 
grounds for criticism of the first edition have by 
no means been removed in the new work. It shows 
a sad lack of sense of proportion to accord to the 
descriptions of the world’s oilfields four-fifths in 
favour of the two Amerioas and only one-fifth for 
the rest of the world. No one disputes the economic 
pre-eminence of the oilfields of the New World, 
but this should not weigh in a book of this kind 
purporting to establish and describe geological 
principles as affecting petroleum from the universal 
store of information now available. 
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Study of the smallest field in a corner of Asia 
may be, and frequently has been in the past, of 
far greater aoademio import than the reams of 
subsurface data published in connexion with a 
few of the giant oil-pools of the United States. 
Here the treatment of such fields as Germany, 
with its vastly informative salt bodies, Rumania, 
Palestine, Persia, Iraq and India, including Assam 
and Burma, the last six in less than twenty pages, 
including copious diagrams, to say nothing of the 
mere mention of Miri in less than a dozen lines, is 
futile. It does not help matters to give references 
alone ; in a general text such as this, the inter¬ 
national student of the subject often wants infor¬ 
mation of a field or oil district such as he would 
expect to find in “Emmons” comparable with this 
author’s thorough accounts of the United States 
fields ; that is precisely what he will not find, 
which is a great pity, since the book generally is 
an improvement on the first and, following the 
success of the lattei, will naturally command wide 
attention. 


The History and Work of Harvard Observatory, 
1836 to 1927 . By Solon 1. Bailey. (Harvard 
Observatory Monographs, No. 4.) Pp. xiii -f 
301 4- 23 plates. (New York: McGraw-Hill 
Book Co., Inc. ; London : McGraw-Hill Pub¬ 
lishing Co., Ltd., 1931.) 17a. fid. net. 

Thk study of astronomy was held in considerable 
esteem at Harvard College from the time of its 
foundation in 1636. Solar eclipse and transit of 
Venus expeditions were undertaken even in those 
early days, and various miscellaneous astronom¬ 
ical work accomplished. It was not, however, 
until 1839 that the Observatory was founded, with 
a very meagre equipment, to be supplemented 
eight years later by the ‘Great Refractor’ (15-inch) 
with which so much good work was done under 
the. Bonds. Since then the Observatory has 
developed rapidly (especially under the director¬ 
ship of Prof. E. C. Pickering) to its present position 
of international fame. 

The story of its development and achievements 
is well told by the late Prof. Bailey, whose forty- 
four years of service rendered him specially fitted 
to act as historian. The first part of his book deals 
with the origin and history of the Observatory, 
describing its progress and activities up to 1927. 
The second part (occupying about half the book) 
gives an account of the astronomical researches 
and discoveries made at the Observatory. These 
are so numerous and varied that the result rather 
resembles a general history of astronomy during 
the period considered; it is at least striking 
evidence of the prominent part played by Harvard 
in the development of modem astronomy. 

The descriptions are necessarily condensed (with 
the result that the work of outside observers does 
not always appear to occupy its ^proper place in 
relation to the problems described) ; but nothing ■ 
of importance is omitted, and the material is con- 
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veniently classified into chapters dealing with 
kindred subjects. The final section of the book 
gives good biographies of the directors, prominent 
members of the staff, and benefactors. The whole 
is of great interest to astronomers, both amateur 
and professional, and especially to students of the 
history of astronomy. 

Das Pollersche Verfahren zum Abfonmn an 
Ijebenden und Toten sowie an Gegenstdnden : 
Anhitung fur Mediziner , Anthropol-ogen, Krim- 
inaJisten , Museumsprdparatoren , Prdhistoriker, 
K Hustler , Handfertiyke.itslehrer> Amateur e. Von 
Dr. Alphons Poller. Hcrausgegeben von E. B. 
Poller und E. Fetscher. Pp. xii -f 216. (Berlin 
und Wien : Urban und Schwarzenberg, 1931.) 
12 gold marks. 

This book, illustrated with 129 text figures, is a 
very thorough guide to the technique of the 
improved methods of casting living subjects and 
dissected sjxxrimens, which were devised by the 
late Dr. Alphons Poller. By the use of the elastic 
materials known under the trade names ‘Negocoll’ 
and 'Dentocoir it is possible to make very exact 
moulds of complicated objects such as human 
brains or the head and hands of living men with 
an ease and precision whioh it is difficult or even 
impossible to attain with plaster of Paris, From 
these moulds casts are made in ‘Hominit’ and 
‘Celerit*. Many scientific workers in the biological 
-und anthropological fields are already familiar 
with these devices and appreciate the value of 
the boon Poller’s methods have conferred upon 
them. In fact, it is only the high price of the new 
materials which has hitherto stood in the way of 
the wider adoption of these eminently useful 
devices for making records in the form of durable 
casts 

This book gives a very detailed account of the 
technical processes involved in casting and will be 
eminently useful to all, whether they are anatom¬ 
ists, paleontologists, zoologists, anthropologists, 
medical men, criminologists, museum prepara tors 
or artists, who want to preserve exact records of 
the form and surface details of any object. 

Elements of Engineering Geology . By Prof. H. 
Ries and Dr. Thomas L. Watson. Second 
edition. Pp. vii + 411. (New York: John 
Wiley and Sons, Inc.; London ; Chapman and 
Hall, Ltd., 1930.) 18*. 6 d. net. 

Pbobably the best departure from the first edition 
of Ries and Watson’s well-known book is the 
inclusion of a chapter on the geology of reservoir 
and dam sites which, in view of the big water- 
impounding schemes put forward in various 
countries in the last few years, is quite useful. On 
the other hand, the new chapter on historical 
geology is superfluous; one oannot adequately 
condense even an outline of the subject into less 
than fifty pages, as here, and in any event the 
modem civil engineer receives instruction in strati* 
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graphical geology as part of his training; if he 
requires information regarding the geological 
column of his country, he at least knows where to 
get it, and one cannot imagine the most elementary 
student of the subject ignoring the standard text¬ 
books in favour of this make-weight chapter. 
Neither, as a minor point, does it look well in a 
book published at the price of this, to inolude a 
new section the page numbers of which are 313a 
to 313t inclusive. For the rest, there is little to 
comment upon ; the book is a typical Wiley 
production, full of the usual geological diagrams 
and illustrations well executed and printed. 

France.: a Regional and Economic Geography. By 
H. Ormsby. Pp. xiv -f 515. (London : Methuen 
and Co., Ltd,, 1931.) 21s. net. 

During recent years a great many detailed mono¬ 
graphs on different parts of France have been 
published by French geographers as well as a 
number of works on various aspects of the geo¬ 
graphy of France, but English students have had 
no comprehensive volume on the country. Mrs. 
Ormsby has supplied this need most successfully. 
Her treatment is mainly regional and written from 
the point of view of the geographer with economic 
interests, but there are also general chapters on 
climate, agriculture and communications. 

The volume is packed with information. Every 
town of any size has its site and activities analysed. 
But the details are well arranged and the point of 
view so well maintained that the book reads 
easily and holds the attention. Numerous sketch 
maps are of great assistance and there are refer¬ 
ences in every chapter to the relevant sheets of 
French maps. There are also copious biblio¬ 
graphies the value of which would be enhanced if 
the dates of all the books were given. This volume 
should make ft wide appeal to students of geography 
or indeed to any reader who wishes to understand 
France and French activities. 

Systematic Botany of the Flooring Families in 
North China . By Prof. J. C. Liu. Pp. xxiv + 213. 
(Peiping: The French Bookstore, 1931.) 5 

Mexican dollars. 

Prof. Liu is to be complimented on being a pioneer 
in the production of a little textbook specially 
adapted for elementary students in North China, 
where greatly increased interest in the subject has 
been a feature in recent years. Engler’s system is 
adopted—each family being illustrated by a draw¬ 
ing of a typical Chinese species which includes a 
floral diagram as well as dissections in every case. 
The descriptive part, which occupies forty pages, 
is lucid, terms being profusely illustrated by 
excellent line drawings, though the definition of 
a genus on p. 20 is misleading owing to an unfor¬ 
tunate simile. The keys to the genera are based 
on very simple characters, but in those families 
such as Gentianaceee where flower colour has been 
used, they are likely to break down in some cases. 

C.V.B.M. 
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Consumption and 

A T the feoent meeting of the British Association 
^ at York, Prof. Lionel Robbins, professor of 
economics in the University of London, in a paper 
read before Section F (Economic Science and 
Statistics) on “Consumption and the Trade Cycle”, 
made a critical examination of the ‘Social Credit’ 
proposals associated with the name of Major C. H. 
Douglas. The following is a short summary of this 
part of his argument. 

Major Douglas bases the diagnosis on which his 
constructive proposals depend on a survey of 
factory costing. Consider any article of factory 
manufacture, he says : a nut and bolt, for example. 
Part of its cost consists of wages, salaries, etc. ; 
but part consists of raw material charges, factory 
upkeep and similar ‘overheads’. The sums dis¬ 
tributed as income , therefore, are not sufficient to 
purchase current output. What is true of one 
factory is true of all. It follows, therefore, that, 
throughout the entire economic system, there is a 
continuous deficiency of income to purchase the 
product; a deficiency which, if not made good by 
the continuous issue of paper money, must neces¬ 
sarily lead to chronic bankruptcy and confusion. 

Now it is perfectly true, aB Major Douglas 
urges, that the sums distributed as ultimate 
incomes—wages, salaries, rents, etc.—are insuffi¬ 
cient to purchase the gross product of industry. 
But so far from this being a cause of industrial 
crisis, it is in fact an essential condition of the 
smooth functioning of the economic system. 

This can easily be demonstrated if a capitalistic 
system which is in stationary equilibrium (that is, 
a system in which no saving is taking place) be 
examined with the view of discovering the con¬ 
ditions of the persistence of equilibrium. It 
should be clear that, of the total volume of 
payments being made at any one moment, only a 
comparatively small proportion is being made 
for the final product. The remainder goes to facili¬ 
tate the movement of goods between the different 
earlier stages of production. That is to say, at 
the same time as money is being spent on bread 
by the wage-earner—the ultimate consumer—the 
baker is spending money on flour to replace the 
bread, the miller is spending money on wheat to 
replace the flour, and so on and so forth. 

In order that such a system should continue in 
equilibrium it is necessary that these payments 
should be made ; yet they do not go to the 
recipients of ultimate income. They are costs but 
they are not net income. In any computation of 
the net value produced during the unit period, 
suoh as that made in the British census of pro¬ 
duction, they will be set off one against the other. 
At the end, when they are thus offset, we get the 
value of the goods available for consumption ; and 
for equilibrium to be preserved, it is necessary 
that the incomes of the factors of production 
should correspond only to this. In order that the 
same structure of production may persist from 
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period to period, those payments in the gross 
income (to use the classical term) which cancel 
out must be made. It is undesirable, therefore, 
that a state of affairs other than that which Major 
Douglas describes should actually come to exist. 

This conclusion becomes even more forcible if 
it be supposed that what Major Douglas thinks 
ought to happen has actually occurred. Suppose 
that, the quantity of money remaining the same, 
ultimate incomes were to be raised so as to equal 
the value of the gross product. What would this 
imply ? kSiraply that the whole fund of free capital 
(amortisation quotas and working capital) had been 
turned into ultimate income. What would happen ? 
Prices of ultimate commodities would probably rise; 
but prices of intermediate products, raw materials 
and fixed plant, would collapse. There would be 
no free capital to buy them with ; thore would 
occur all the symptoms of extreme crisis. Of 
course, such a state of affairs is not likely to occur. 
But, if wages are above the equilibrium point, it 
is possible for something disquietingly like it to 
begin to make its appearance. The illustration 
should at least make clear the fundamental 
point overlooked by Major Douglas : that once 
there exists what may be called many-stage pro¬ 
duction, it is undesirable that the money income 
in a given period should be equal to the value of 
the gross product of that period. Only in a system 
of hand-to-mouth, or single stage, production is it 
compatible with the requirements of equilibrium 
that the net income and the gross income should 
be identical. 

Thus in the case most favourable to Major Douglas 
—the completely stationary state—his argument 
breaks down completely. If real accumulation is 
to tako place—that is, if the system is to be pro¬ 
gressive—then the refutation applies a fortiori . 
For, in suoh circumstances, not only must the 
gross income exceed the amount spent on con¬ 
sumption goods available by the difference between 
net income and gross income ; it must also contain 
a quantity equivalent to the amount of net saving. 
If accumulation is to take place, there must be 
abstention from using all the productive power 
available to produce current real income at a 
constant rate. This involves spending some of 
the current money income on goods which only 
give rise to real income in the future. 

In subsequent sections of his paper, Prof. 
Robbins argued that not only is there no reason 
to attribute industrial depression to a deficiency 
of consumption, but also that there is, on the 
contrary, considerable reason to believe that the 
coming of depression is due to the fact that con¬ 
sumption has become too high for capital exten¬ 
sions already embarked upon to be profitably 
carried through. Recent investigations, he argued, 
seem to make it more and more probable that 
booms are due to forced saving brought about by 
inflation of credits ; and that the collapse of the 
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boom is due to the exhaustion of this process. It 
is truer to say that the depression comes because 
consumption is too urgent than because it is not 
urgent enough. We do not “starve in the midst 
of plenty” because we do not demand enough ; 
we starve because, having forced the tree of 


Canadian Polar Year 

4 

C ANADA’S part in the International Polar Year 
is to establish a chain of stations not more 
than 1400 km. apart, connecting Greenland with 
the United States station at Fairbanks, Alaska, and 
to provide special magnetic equipment at Meanook, 
the nearest permanent magnetio observatory to 


prosperity, we seek to pluck its fruits before they 
are ripe. 

It may be added that a more elaborate critique 
of proposals substantially similar to those of Major 
Douglas will be found in “The Paradox of Saving” 
by F. A. von Hayek in Eeonomica of May, 1031. 


Expedition, 1932-33 

upper air observations, with twice-daily pilot 
balloon ascents, will be continued throughout the 
year. The auroral programme will consist of visual 
observations at specified hours, and as opportunity 
occurs photographs will be taken. The station is 
in charge of Mr. J. E. Xally of Acadia University, 



Fw. 1 . International Polar Yuar stations In North America and Greenland. £), Canadian infograph stations ; Cahsdian Polar Tsar 
stations specially equipped and manned ; (§), British expeditions; -O-, United States stations specially equipped and manned; 
3> Danish stations. Y 


the north magnetic polo. For this purpose three 
expeditions have been sent out, the first to Cape 
Hope’s Advance in Hudson Straits, 1000 km. from 
the nearest station in Greenland; Chesterfield 
Inlet on the west coast of Hudson’s Bay, 1200 km. 
awav; and finally Copper Mine on the Coronation 
Gulf, 1300 km. to the west, and a little more than 
1500 km. from Fairbanks, Alaska. The accompany¬ 
ing map (Fig. 1) shows the position of these 
stations, as well as the regular meteorological 
stations in northern Canada. It may also be men¬ 
tioned here that at these stations there are well- 
equipped wireless stations, so that communication 
can always be obtained with the outside world. 

At Cape Hope's Advance , lat. 01° 5' N., long. 
09° 33' W., complete surfaoe meteorological and 
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assisted by the radio operators at the station. 
Cape Hope’s Advance is situated on a fairly high 
promontory extending out into Hudson Straits, 
and at times very high wind velocities are obtained, 
the most notable being above one hundred and 
thirty miles an hour for one hour, and above one 
hundred miles an hour for several hours con¬ 
tinuously. The temperature averages about fifteen 
below zero in January, while in the middle of 
summer it has exceeded 70°. Rainy days are fre¬ 
quent in June and August, frequently accompanied 
by fog with snow in any month of the year. 

Chesterfield Inlet ,—The principal Canadian sta¬ 
tion is at Chesterfield Inlet, lat. 63° 45' N., long. 
91° 50' W., about four hundred and fifty miles 
from the north magnetic pole, this being the 
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nearest magnetic station to the pole that will be 
established In this international undertaking. The 
party is in charge of Mr. F. T. Davies of McGill 
University, who has had extensive experience in 
magnetic work on the Byrd expedition in the ant* 
arctic. He will be ably assist**! by Prof, B. W. 
Currie of the University of Saskatchewan, Mr. 
Stuart McVeigh of Queen’s University, and Mr. 
John Rea as assistant observer. 

A complete set of Lacour self-recording magnetic 
instruments comprising nine variometers and three 
recorders will be installed, together with a Smith 
portable magnetometer, an earth inductor, and a 
Carnegie declinometer with absolute measurements. 
Advantage will also be taken of this to measure 
earth currents with a very complete earth current 
equipment. The auroral programme provides for 
two stations about 30 km. apart connected by radio, 
to measure the height of the aurora, and a McLennan 
night spectrograph to obtain photographs of the 
visible and infra-rod portions of the spectrum. A 
complete log will be maintained of auroral pheno¬ 
mena, and its approximate intensity measurement 
with a pocket spectroscope. 

As opportunity ooours, the atmospheric potential 
gradient will be measured by means of ionium 
collectors and the Patterson electrometer. 

The meteorological equipment provides for full 
surface meteorological observations, pilot balloon 
ascents twice daily, kite flights as weather permits, 
and, on the international days, visual signalling 
meteorograph ascents. Continuous record of the 
difference in temperature between the top of the 
radio mast forty-five metres above the surface and 
the surface will be made with special thermo¬ 
couples. At the same time an electrical resistance 
recording thermograph will give the temperature 
of the air at the four-foot level, and a Robitzoli 
bimetallic actinograph and a sunshine recorder will 
be utilised for radiation measurements. A range¬ 
finder has been included in the outfit to obtain the 
height of the cloud as frequently as possible, and 
the cloud observations will be made according to 
the programme of the International Cloud Com¬ 
mission. The radio operators at Chesterfield Inlet 
ore entering very enthusiastically into the work 
also, and are lending very valuable assistance to the 
party. July is the warmest month at Chesterfield, 
with an average temperature of about 48°, while 
the coldest months are January and February, 
when the temperature goes to'an average of 26° or 
27° below, the lowest recorded being 55° below zero. 

At Chesterfield Inlet there is a Roman Catholic 
mission which has a very fine hospital attached, a 
radio station, Hudson’s Bay Mounted Police, and 
at times a doctor is stationed at the Inlet. 

Copper Mine .—The third station in this chain is 
Copper Mine, lat. 07° 42' N., long. 115° 30' W„ 
and will be in charge of Mr. R. C. Jaoobsen of the 
University of Toronto, assisted by Mr. D. R. 
Kixmear and A. V. Potruff, radio operators. It 
will be tbe most important meteorological station 
in the system, and situated as it is on the Arctic 
Ocean about midway between the Atlantic and 
Pacific, it gives an exceptionally good opportunity 
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to observe the influx of polar air from the arctic 
regions. At this station the same meteorological 

E rogramme will be carried out as at Chesterfield, 
ut in addition the Moltchanofi radio meteoro¬ 
graphs will be used on international days, and be¬ 
sides recording the temperature at the top of the 
radio mast and at the four-foot level, it is hoped 
to make a special study of the cooling effect of the 
long winter nights and the temperature inversions. 

The auroral programme will be the same practi¬ 
cally as at Cape Hope’s Advance. Visual observa¬ 
tions will be made at definite hours and photographs 
taken as opportunity occurs. The meteorological 
station at Copper Mine has been in existence for 
about two years; during this time, average tem¬ 
perature in January is about 30° below zero, 
and on six occasions it fell below 40° below zero. 
The snowfall at Copper Mine is apparently very 
light, only two or three inches being recorded up to 
the end of January, while light rainfall occurs in 
April, and fairly heavy rain in July and August. 
This station is at the mouth of the Copper Mine 
River on Coronation Gulf, and is slightly north of 
I Great Bear Lake. 

Fort Rae .—Fort Rao is north of Great Slave 
Lake. It was the only continental station in 
Canada operated during the First International 
Polar Year, and is again occupied by the British. 
It is about three hundred miles due south of Copper 
Mine, and forms with the Canadian stations a most 
valuable link in the network of stations across the 
arctic this year. Through Fort Rae the Canadian 
stations are also connected with the permanent 
magnetic observatory at Meanock, lat. 64° 37' N., 
long. 113° 21' W., where a complete set of Lacour 
recording instruments have been installed. This 
magnetic station is the nearest permanent magnetic 
station to the north magnetic pole,and will be in charge 
of Mr. Vestine of the University of Alberta, with 
Mr. H. E. Cook as the magnetic observer. In addition 
to the magnetic work, auroral and meteorological 
observations will be taken as opportunity occurs. 

All the Canadian stations in the arctic shown in Fig. 
1 will take special meteorological and visual auroral 
observations. They have been furnished witha Lacour 
pocket spectroscope, in order that the intensity of 
the aurora may be estimated approximately. 

It is a very great pleasure to acknowledge the 
loan of special equipment for this purpose from 
the United States Weather Bureau, the Carnegie 
Institution of 'Washington, the University of 
Toronto, McGill University, the Topographical 
Survey of Canada, the Dominion Observatory, 
the University of Saskatchewan, and the Depart¬ 
ment of National Defenoe. 

The Canadian stations are among the pivotal 
stations envisaged in the programme of the Inter¬ 
national Polar Year Commission. The observations 
obtained during the present twelve months in 
meteorology and terrestrial magnetism at these 
isolated outposts in northern Canada promise to 
supply information long desired both by Canadian 
scientific services and by many investigators in 
geophysics. J. Patterson. 
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Obituary 


Pkof. J. C. Fields, F.R.S. 

N the death of Prof. John Charles Fields on 
August 9 the University of Toronto lost one 
of its most renowned members and probaby its 
most gifted mathematician. Prof. Fields was born 
on May 14 at Hamilton, Ontario, in the year 1863. 
When quite young he displayed unusual skill in 
mathematics and in his university course at 
Toronto his brilliancy attracted much attention. 
Though his doctorate was taken at Johns 
Hopkins University, Baltimore, it was to Ger¬ 
many that he, like many another studont from 
the American continent in the early days, turned 
for stimulus to mathematical research. There it 
was that he found his chief inspiration for his 
subject. He studied at Paris for a time but it 
was at Gottingen and Berlin, where he came 
under the influence of such leaders as Wierstrass, 
Klein, Fuchs and Schwartz, that his imagination 
was fired and the foundations laid for the creative 
side of his life's work. 

In 1906, Fields published his famous treatise on 
“Theory of the Algebraic Functions of a Complex 
Variable", a work which at once received world¬ 
wide acclaim and won for its author imme¬ 
diate recognition as a mathematician of the first 
rank. In his conversations with me he often 
spoke with pride and with deep affection of the 
friendly part played by the late Mittag-Leffter, 
the renowned Swedish mathematician, in the 
negotiations that led up to the publication of this 
work. 

Prof. Fields was called to the University of 
Toronto in the opening year of the present century. 
Since that time his researches and those of 
workers associated with him have been among 
the outstanding contributions to knowledge made 
by that institution. 

In all his academic relations Fields strenuously 
advocated and promoted in every way open to 
him the claims of research. Soon after his appoint¬ 
ment to Toronto ho openly expressed the view 
that students desiring to specialise in mathe¬ 
matics came to universities in America handi¬ 
capped by defective mathematical training in the 
secondary schools. Another handicap to which 
he considered the students of a generation ago 
were subjected both in Canadian universities and in 
American universities generally was that involved 
jn the uses of defective mathematical texts, more 
particularly of texts on the calculus. It was his 
considered opinion that one would not be far 
wrong in attributing the almost complete sterility 
of the mathematicians of the last generation in 
America to inadequate and ineffective teaching of 
the calculus. But all this was gradually ohanged. 
Through the efforts of Fields and of those of 
other leaders holding similar opinions, new life 
was breathed into the teaching of mathematics 
in Canada and the United States, with the 
result that an ever-increasing stream of research 
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achievement is becoming so great as to tax 
severely the facilities available for publication. 

* During the period of the War and for some 
time afterwards Prof. Fields was president of the 
Royal Canadian Institute of Toronto. Through¬ 
out his term of office he never ceased to advocate 
scientific research as the ideal of the Institute and 
to emphasise the opportunity its organisation 
afforded for the advancement of scientific thought. 
He initiated a movement in the direction of 
having research professorships attached to this 
institute similar to those now administered by 
the Royal Society, the Royal Institution and the 
Franklin Institute. From the way in which he 
laid his plans for the success of this project and 
from the manner in which he was quietly working 
them out I believe that had he lived but a few 
years longer he would have achieved his aim. 

Prof. Fields was president of the International 
Mathematical Congress held in Toronto in 1924. 
It was a very successful meeting and it was 
largely through the financial aid personally 
secured by him that it and the meeting of the 
British Association for the Advancement of Science 
held at the same time were mado possible. 
The fact that the Press of the University of 
Toronto was able to handle such a difficult typo¬ 
graphical task as that involved in the printing 
of the “Proceedings of the International Mathe¬ 
matical Congress" was somewhat of a surprise 
to foreign mathematicians. It was only made 
possible, however, through the close co-operation 
that was maintained between Mr. R. J. Hamilton, 
director of the Press, and his staff on one 
hand and Prof. Fields with his associate editors 
on the other. 

What I consider to be Fields’s greatest achieve¬ 
ment in advancing the cause of research in 
Toronto was the institution of the special annual 
finance grant that is made by the Legislature of 
the Province to the University of Toronto and 
ear-marked for research. The first of these grants, 
which amounted to more than 75,000 dollars, was 
made on the recommendation to the Government 
of Ontario of the Hon. Dr. H. A. Cody, then 
Minister of Education and now president of the 
University. I do not think I am revealing any 
secret in stating that this grant was secured very 
largely as a result of the most earnest solicitation 
by Prof. Fields. 

One of Prof. Fields’s last activities was the 
establishment of a fund with which to provide 
two or more gold medals, to be awarded by a 
Committee of the International Mathematical 
Congress at stated intervals for outstanding 
achievements in mathematical research. The 
initial sources of the fund were the cash balances 
remaining in the hands of the organisation com¬ 
mittees of the 1924 Toronto meetings of the 
British Association and the International Mathe¬ 
matical Congress. His great interest in this fund 
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is shown by the foot that according to the pro¬ 
visions of his will the residue of his estate after 
oertain annuities are paid will pass to the medal 
fund, which it gave him such pleasure and 
satisfaction to inaugurate. 

Of late years Prof. Fields’s life was more 
strenuous than the state of his health warranted. 
He frequently related with evident pleasure how 
he had just caught a tram, or train, and he often 
travelled by aeroplane in order to economise his 
time. Some twenty years ago an attack of rheum¬ 
atic fever left him with health impaired, and in 
1924, through carrying his luggage to the station 
on one of the numerous journeys made in organis¬ 
ing the 1924 meetings, he overstrained his heart. 
In spite of this disability the last eight years of 
his life were crowded with activities. Two years 
ago he suffered a slight cerebral hsemorrhago and 
in May of this year he had a violent heart attack. 
He recovered sufficiently to sit up at times in a 
reclining chair from which he dictated letters at 
intervals to some of his intimate friends. 

Prof. Fields was the recipient of numerous 
honours, but the one he valued most was his 
fellowship in the Royal Society of London. Quite 
recently the Italian Government expressed a 
desire to confer upon him an honour of rare 
distinction but this he was compelled to decline 
through the existence of self-denying legislation 
enacted in Canada at the close of the War. 
1 should like to mention one outstanding mental 
gift possessed by him. It was his remarkable 
memory. It was my privilege to be present at 
a lecture given by him some years ago on “The 
Evaluation of n”. To my astonishment he went 
to the blackboard in the course of the lecture 
and without hesitation wrote out the value of n 
correct to 200 decimal places. 

Prof. Fields’s life was spent in the cause of 
research. He was devoted to his friends, and 1 
never knew anyone more pure in heart and thought 
or more generous in his judgments of others. 
With the words of one of his admirers I agree : 
“He has, I am sure, left behind him sweet 
memories with people the world over, and luoky, 
I think, are those who passed his way.” I was 
fortunate in being one of that happy band. 

J. C. McLennan. 


Mbs. G. P. Bidder 

The life of Mrs. Bidder, who died on September 
25 at seventy years of age, was full of bene- 
ficient activities—scientific, social and domestic. 
I am competent to touch only upon the earlier 
scientific period before her marriage when, as 
Marion Greenwood, she was well known to many 
scientific colleagues. She went to Girton from 
Bradford Girls’ Grammar School with an entrance 
scholarship in 1879, when she was seventeen 
years old. She obtained a first class in both 
parts of the Natural Sciences Tripos for 1882 
and 1883 and was at once appointed demon- 
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strator in physiology to the science students of 
Newnham, In those days there were no lecturers 
in science at that college. Ini888 she was 
awarded by Girton College the Gamble prize for 
a dissertation. 

In 1890 she was appointed the head of the 
Balfour Laboratory in Downing Place—a, queer, 
ugly block of a building, once a chapel. How 
it came by so surprising a change I never heard. 
Some contraction in the spiritual life of Cambridge 
must have thrown it, a spiritual derelict, on to 
the market. At any rate it became the laboratory 
for women science students and, as Cambridge 
was still stirred by the genius and the tragic 
death of Francis Maitland the most brilliant of 
the Balfour brothers, it bore his name. There, 
until her marriage to Mr. George Bidder in 1899, 
Marion Greenwood was responsible for the teaching 
of the women seienoe students, and herself taught. 

Her research work, however, was carried out in 
Foster’s laboratory, where physiologists and bio¬ 
chemists, still undivorced, habited adjacent rooms 
to their mutual comfort and benefit. The rooms, 
in order, down the little dark passage, were the 
homes of Sheridan, Lea, Walter Gaskoll, Marion 
Greenwood, and beyond and through her room, 
in a cupboard of a place, Langley. Miss Green¬ 
wood was in a small passage room, and I shared 
the one bench with her. No modern Ph.D. 
aspirant could or would compress his or her 
activities into the space we were contented with 
in those days. 

At that time women were rare in scientific 
laboratories and their presence by no means 
generally acceptable—indeed, that is too mild a 
phrase. Those whose memories go back so far 
will recollect how unacceptability not infrequently 
flamed into hostility. The woman student was 
rather expected to be eccentric in dress and 
manner ; she was still unplaced, so far as the 
male in possession was concerned. Miss Green¬ 
wood, it so happened, was not only a woman of 
quite unusual intellectual distinction but she had 
also great personal charm and a great gift of 
comradeship. Science by no means absorbed all 
her interest which covered a wide knowledge of 
literature. She worshipped Meredith, and was a 
lover of Jane Austen and Peacock. 

She took her share, and it was a large one, in 
the government of Newnham and Girton, but I am 
inclined to think that the best she did for women 
was just being her gracious and kindly self in 
those early days of hostility, touched as it was 
sometimes by a spioe of active persecution. 

MiBs Greenwood made solid contributions to 
science. Her first scientific paper was on the gastric 
glands. The amazing story of the secretory 
granules, which revealed so much of the inner 
working of the living cell, was then being 
deciphered by Langley. Miss Greenwood was a 
histologist, and it was natural for her to join in 
that quest. Her paper of 1890 bn the action of 
nifiotin upon oertain invertebrates also reflected 
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Langley's interests, but she soon struck out her 
own line, the physiology of the protozoa. Her 
papers on that subject are few but well worth 
reading now for she was above all an accurate 
observer. 

Two stand out, that on the role of aoid in 
protozoan digestion and that on the resting 
nucleus of protozoa. In the former, published 
jpintly with Mies Saunders, an observation made 
at the Institut Pasteur by le Danteo was followed 
up and extended. He had found acid present 
in the food vacuoles. Vacuolar digestion the 
authors found always to bo preceded by the 
secretion of acid and the acidity decreased to 
neutrality as digestion proceeded. The paper is 
in fact a noteworthy treatise on protozoan 
digestion ( J . Physiol. 5, 1884). 

The paper which interested me most at the 
time and which I still find colouring my views 
was on structural changes in the nucleus of 
rotozoa. Not only can gross structure bo changed 
ut also the distribution and quantity of iron be 
altered by putting a 'metabolic strain’ on the 


organism through diet or partial starvation from 
oxygen (J. Physiol . 20, 1896). Her active research 
career ended when she married. W.B.H. 


We regret to announce the following deaths: 

Dr. William Garnett, secretary and educational 
adviser to the London Technical Education Board, 
1893-1904, educational adviser to the London 
County Council, 1904-15, and formerly principal 
and professor of mathematics in the Durham 
College of Science, Newcastle-upon-Tyne, on 
November 1, aged eighty-one years. 

Prof. Thomas Gray, professor of technical 
chemistry at the Royal Technical College, Glasgow, 
a well-known authority on fuels, on September 26, 
aged sixty-three years. 

Sir Bernard Mallet, K.C.B., Registrar-General 
from 1909 until 1920, president since 1929 of the 
Eugenics Society and a past president of the Royal 
Statistical Society, on October 28, aged seventy- 
three years. 


News an 

Nobel Prize for Physiology and Medicine for 1932 

We note with pleasure the honour conferred on 
British science by the award of the Nobel Prize for 
1932 for physiology and medicine to two of our 
leading investigators of the physiology of the nervous 
system, namely, Sir Charles Sherrington, past- 
president of the Royal Society and Waynfloto 
professor of physiology in the University of Oxford, 
and Prof. E. D. Adrian, Foulerton research professor 
of the Royal Society and lecturer in physiology in 
the University of Cambridge, In recent years it has 
generally been the practice to divide the prize 
into two parts and give them to two workers in a 
selected branch of medical science, but it is a rare 
fortune for both to fall to the lot of a single coimtry. 
The chief contribution to our knowledge of the 
functions of the central nervous system has come 
to us through the researches of Sir Charles Sherring¬ 
ton, who by his great skill in experiment has brought 
the immense complexities of this subject within the 
range of objective analysis, revealing fundamental 
plan and orderly sequence in the numerous reflex 
actions by which the central nervous system 
controls the activities of the body and con¬ 
tinually adjusts them to the environment. Some of 
these experiments havo been presented in masterly 
fashion in his book on “The Integrative Action of 
the Nervous System” which is universally recognised 
as the standard work among neurologists. Until 
recently the mode of working of our sense organs 
was shrouded in mystery and capable of discussion 
only in psychological terminology. Prof. Adrian has 
performed a signal service to science in subjecting 
so elusive a problem to laboratory treatment. Using 
biophysical methods, he has, for the first time, been 
able to bring the sense organs and associated nerves 
into line with other nervous organs the function of 
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which is bettor known. His book on “The Basis of 
Sensation” has provided us at least with a reason¬ 
able view based on laboratory experiment. 

Nobel Awards in Great Britain 

Since the foundation of the Nobel Trust in 1901, 
seventy-six prizes for physics, chemistry and physio¬ 
logy and medicine havo been awarded, of which 
fifteen have gone to scientific men working in Great 
Britain. The latter are distributed as follows: 
Physics :—Lord Rayleigh (1904); Prof, (now Sir) 
•J. J. Thomson (1906); Prof, (now Sir) William 
Bragg, jointly with Prof. W. L. Bragg (1915); Prof. 
C. G. Barkla (1917); Prof. C. T. R. Wilson (1927, 
jointly with Prof. A. H. Compton, then at the 
University of Chicago); Prof. O. W. Richardson 
(1928). Chemistry: Sir William Ramsay (1904); 
Prof. Ernest (now Lord) Rutherford (1908); Prof, 
Frederick Soddy (1921); Dr. Francis W. Aston 
(1922); Prof. Arthur Harden (1929, jointly with 
Prof, von Euler). Physiology and Medicine : Sir 
Ronald Ross (1902); Prof. Archibald V. Hill (1922, 
jointly with Prof. Otto Meyerhof); Sir Frederick 
Gowland Hopkins (1929, jointly with Dr. Eijkman); 
Sir Charles Sherrington and Prof. E. D. Adrian (1932). 

Julius von Sachs 

The annual reception given by the president of the 
Linnoan Society, Prof. F. E. Weiss, on October 20, 
was this year of speoial interest as it was the 
occasion of the presentation to the Society on behalf 
of a number of subscribers of a portrait of the dis¬ 
tinguished botanist, Julius von Sachs, painted by 
his artist daughter Maria Saohs. It is particularly 
appropriate that this portrait of one of the most 
eminent of its foreign members should come into 
the possession of the Sooiety at the present moment. 



November 5, 1932] 


NATURE 


691 


as this month has seen the centenary of Sachs’ 
birth. In commemoration of this event, two former 
pupils of Sachs, Dr. D. H. Scott and Prof. F. O, 
Bower, delivered appreciatory addresses and gave 
some personal reminiscences of the great plant 
physiologist. Another former student in Sachs’ 
laboratory, Prof. S. H. Vines, was unfortunately 
prevented by ill-health from being present but in 
a written address, which was read at the meeting, 
he dealt more particularly with the stimulus which 
Sachs’ “Lehrbuch der Botanik” gave to the develop¬ 
ment of botany in Great Britain. There can be 
no doubt that, distinguished as he was for his con¬ 
tributions to plant physiology, Sachs was a great 
all-round botanist and an inspiring teacher, whose 
influence through the many pupils he attracted to 
his laboratory from all countries was felt wherever 
botany was studied. 

Industrial Depression and Gold Reserves 

A lectube by Dr. H. Levinstein on “World 
Problems of the Chemical Industry” at the Imperial 
College of Science and Technology on October 27 
formed the first of ft series of addresses in which 
men who have won distinction in various fields will 
present views on industrial affairs to students of the 
College. Taking the ratio of external trade to popula¬ 
tion as a measure of the standard of living of a 
community. Dr. Levinstein showed that more than 
half the world has a standard which is very much 
below that of Europo, although the latter is itself 
far from luxurious. Modem industry has been built 
up on the assumption that people can be persuaded 
to buy things which their forefathers did without, 
and there is no reason for believing that Indus trial 
expansion is approaching a limit. The recent set¬ 
back in the development of world trade, which 
started with the fall in prices of primary com¬ 
modities, thereby reducing the purchasing power of 
the agricultural community and eventually of the 
whole population, is, in Dr. Levinstein’s opinion, a 
temporary condition brought about mainly by 
abnormal shifting of gold reserves. There is no 
actual shortage of available gold deposits. The 
trouble is due to the removal of gold from where 
it can perform its proper service to industry. Although 
the State took charge of the production of munitions 
during the War, it made no attempt to meet the 
gold payments demanded by the United Statoe by 
undertaking extraction of the metal from ore, 
although this might have been done by working 
deposits of lower grade than private companies 
would exploit. Actually, the gold required was taken 
from reserves and a collapse of trade followed. It 
was as if a demand to be paid in bricks was met by 
pulling down houses. 

Progressive Chemical Industry 

Although gold production is of great importance 
to industry, as was shown years ago by the effects of 
the introduction of the cyanide process. Dr. Levinstein 
said that the human factor is always of vital signifi¬ 
cance in any consideration of industrial problems, 
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Political economists are apt to forget that men do 
not always behave in a manner best suited to the 
furtherance of their economic interests, but are often 
influenced by fear and prejudice. Science alone 
builds continuously upon the work of previous 
investigators, and has a unique record of pro¬ 
gressive development. To young men now entering 
the chemical industry it may seem that oppor¬ 
tunities for making profitable discoveries and improve¬ 
ments are becoming less numerous, but Dr. Levin¬ 
stein said he had hoard such views expressed thirty 
years ago and considers them os false to-day as 
they were then. There is certainly groat scope for 
fresh ideas and discoveries in the dyo-stuff industry, 
and he believes that the fine chemical industry as a 
whole offers extensive opportunities to young 
chemists. Finally, further advancos in biochemistry 
may be expected to open up vast new fields for 
chemists to explore. Indeed, more precise knowledgo 
of the factors governing the growth of the living 
cell will undoubtedly lead to great developments 
in inedieino. 

The Aircraft Industry and Chemical Engineering 

Tnx value of research in chemical engineering 
formed the substance of the first Hinchley memorial 
lecture delivered before tho Institution of Chemical 
Engineers by Mr. H. T. Tizard on October 28. At 
first sight the aircraft industry seems very remote 
from the chemical industry, but developments in 
aeronautics have already been of great value to tho 
chemical industry. Perhaps the most striking 
example of this may be found in the development 
of cellulose paints. The possible uses of solutions of 
nitrocellulose and cellulose acetate wore explored 
on a small scale before tho War, but they were 
first used on the large scale for tho protection of 
the fabric of aeroplanes and balloons. During the 
War scientific knowledgo of cellulose esters accumu¬ 
lated rapidly, and tho manufacture of cellulose 
acetate was begun. The shortage of the usual sol¬ 
vents forced* upon us the necessity of trying sub¬ 
stitutes, so enlarging our knowledge of cellulosed 
solutions and preparing the way for the economio 
production of modem cellulose finishes. The manu¬ 
facture of cellulose esters and solvents is now 
one of the most important branches of chemioal 
industry. 

The strong incentive to obtain the highest thermal 
efficiency in aircraft engines has led to the manu¬ 
facture and use of lead tetra-ethyl on a large scale. 
There is now an equally strong incentive to develop 
heavy oil internal oombustion engines for aircraft. 
It is quite possible that this will only be satisfactorily 
accomplished if a suitable synthetic chemical com¬ 
pound can be found to promote the smooth oom¬ 
bustion of oil when injected into tho engine cylinder. 
Again, the economio success of air transport depends 
largely on the working life of an engine between 
overhauls, and this depends mainly on the stability 
of lubricating oil. The study of lubrioants becomes 
xAore and more a chemioal problem and in future 
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chemical engineers will have to produce them to 
precise specifications. One of the most vital problems 
of the aircraft industry to-day is that of the pro¬ 
duction of light alloys and prevention of the cor¬ 
rosion of metals and alloys. This is a matter of the 
widest industrial importance. There are many other 
ways in which the aircraft industry has already 
iufluoncod the chemical industry. This influence is 
bound to persist, since the aircraft industry is not a 
self-supporting industry, and can only be made self- 
supporting by intensive scientific investigation of all 
its problems. 

Site of Newcomen's Engine 

As is fully recognised to-day, it was the invention 
of the atmospheric steam pumping engine by New¬ 
comen that saved many mines from closing down and 
provided for the first time an engine capable of 
dealing with water in mines of any considerable 
depth. The first engine of which we have any record 
is that delineated in the print hearing the inscription 
“The Steam Engine near Dudley Castle. Invented 
by Capt. Savory and Mr. Newcomen. Erected by 
ye latter 1712. Delin: & Sculp: by T. Barney 1719.'’ 
Two copies of this print are preserved, one in the 
Birmingham Public Library and the other in the 
Salt Library, Stafford. There is little contem¬ 
porary evidence as to the site on which this engine 
was erected, but in a papier read to the Newcomen 
Society on October 19, at the Science Museum, I)r. 
T. E. Loncs described how with the aid of documents, 
local histories, parish registers, rate books, etc., and 
a study of the geology of the district, he has been 
led to the conclusion that the engine stood in the 
parish of Tipton, under which is an inclined seam of 
ooal some 24 ft. thiok. On the Birmingham print, 
besides the many printed references at the side of 
the drawing of the engine, is the significant manu¬ 
script note ; “The beam vibrates 12 times in a 
minute and each stroke lifts 10 gallons of water 51 
yards perpendicularly.“ This appeared to eliminate 
much of the area in which the coal is found at greater 
depths than about 150 ft., while further considera¬ 
tions made it possible to determine the position of 
the engine relative to Dudley Castle, It is, however, 
probable that unless further documentary evidence, 
such as might be found in a copy of an old lease, is 
forthcoming, the exact site will remain unknown. 
At the conclusion of the meeting it was announced 
that the next mooting of the Society, on November 16, 
will be devoted to the reading of a newly discovered 
diary of the eminent engineer Joshua Field (1787- 
1863), while the meeting in Docember will be the 
Arkwright bicentenary meeting. 

Empire Broadcasting 

It is now nearly five years since the experimental 
short-wave transmitter, operating on a wave-longth 
of 24 metres, was established at Chelmsford prim¬ 
arily for two-way working with America. The 
station has since been in constant use by the British 
Broadcasting Corporation for experimental broad¬ 
casting to various parts of the world to enable 
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data to be collected on the possibilities of a regular 
Empire broadcasting service. Following the con¬ 
sideration of a scheme submitted to the Imperial 
Conference of 1930, it was decided that the British 
Broadcasting Corporation should establish an Empire 
broadcasting station at Daventry, The construction 
of this station is now well advanced and it is expected 
that the first transmissions will take place about 
the middle of December. This new station is intended 
to provide a programme service which will roach the 
whole Empire at a reasonable listening time, and for 
this purpose the Empire has been divided into five 
zones comprising Australasia, India, Africa, West 
Africa and Canada. The present arrangements pro¬ 
vide for a two hours’ programme between 6 p.m. and 
midnight in each zone. Two transmitters of about 
twenty kilowatts rating are being installed at Daventry; 
these will be capable of operation on any on© of a 
series of eight selected wave-longths varying from 
14 metros to 50 metres. These transmitters will 
supply a number of directional aerial systems, the 
actua) wave-length and direction of transmission 
in use at any time depending upon the zone to which 
the programme is being sent, and the prevalence 
of daylight or darkness along the route. The inaugura¬ 
tion of the service is now awaited with much interest. 
It is anticipated that for a period of about six months 
the service will be experimental and arrangements 
will be made to collect reports of reception from 
selected listeners in all parts of the Empire. 

College and Faculty Dissociations 

Mb. A. Moore Hogabth, founder and chairman 
of the College of Pestology (Incorporated), referring 
to the paragraph entitled “A ‘College’ in an Office** 
in Nature of October 22, informs us that H. W. 
Blood Ryan is no longer associated with this institu¬ 
tion, and that it has had for a considerable time ft 
laboratory, a reading-room and a museum. The 
registered office of the College is at 52 Bedford Square, 
W.C.l, and the laboratory for “Pyorrhoea and Skin 
Clinics” is at 233 Pentonville Road, N.l, Since 
receiving the above information, the Hon. Secretary 
of the International Faculty of Sciences has sent us 
extracts from the records of meetings of the Council 
of the Faculty held on September 19 and October l(h 
At the former meeting, a motion was brought forward 
relating to the professorial title and academic dis¬ 
tinctions of H. W. Blood Ryan, and at the special 
meeting held on October 10 it was resolved that as 
evidence of these qualifications had not been furnished 
to the Council, “his resignation from the office of 
president and fellowship was unanimously accepted 
by the Council**. 

In reply to an inquiry relating to this communica¬ 
tion, Mr. Blood Ryan writes as follows : “Although 
I resigned all connection with the Faculty on October 
10th, and the College of Pestology on September 
22nd, I am bound to say that I still consider that 
there exists no other world-wide body attempting 
to do those things set forth in the prospectus of the 
Faculty. I was largely responsible for the addition 
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of the Word ‘International* to the title, to avoid the 
obvious danger of misconception which was inherent 
in title at the time I became associated with the 
body. In regard to the references to criticisms in 
Truth of the Faculty of Sciences and in your journal 
somo years ago, of The College of Pestology, allow 
me to say that I am unaware of any such state¬ 
ments, having only joined these bodies early this 
year.*’ 

The Deterioration of Paper on Ageing 

The article on “The Deterioration of Paper on 
Ageing”, which appeared in Nature of Aug. 27, 
p. 320, has occasioned some comments from Mr. 
James Strachan, who is well known in paper-making 
circles. Mr. Strachan*s communication is of par¬ 
ticular interest in that it refers to the paper on 
which Nature itself is printod. Before 1882 this 
contained a fairly large proportion of rag, but was 
replaced from about 1892 onwards by a mixture of 
esparto and wood. Mr. Strachan points out that the 
volumes containing rag have a marked tendency to 
turn brown at the edges of the sheet, whilst the 
issues for 1892 and 1893 are entirely free from this 
sign of deterioration. The latter have in fact, even 
now, as great a bursting-, tensile- find folding- 
strength as the paper used at the present time. On 
first consideration these facts appear to make a 
cos© for paper containing esparto as distinct from 
rag. As emphasised in the article, however, the 
mothods of manufacture and storage must also play 
important parts, and in connexion with the former 
Mr. Strachan emphasises the formation of hydro¬ 
chloric acid by the inter-reaction of aluminium 
sulphate and residual chlorides. Bo far os the latter 
is concerned, it may be stated that two sots examined 
by the writer of the article show distinct signs of 
browning at the edges oven after 1893, and in one 
oa«e it is extremely difficult to distinguish in this 
way the rag paper from that containing esparto ; 
these happen to be volumes which are very frequently 
consulted. Those who possess long runs of Nature 
may find some interest in making the comparison 
for themselves. 

“A History of Fire and Flame” 

In reference to the review of this book which 
appeared in Nature for October 15 (p. 562), Dr. 
O. C. do C. Ellis writes to say that it was impossible 
for him to include the many thousands of references 
that he had at hand. In doubtful controversies he 
had had regard to inherent probability, and often, in 
the absence of definite information, weight was given 
to accumulations of evidential suggestion. Dr. Ellis 
considers that, though we do not know that the 
alchemists experimented with oxygen, we can under* 
stand many otherwise incomprehensible passages, in 
no way interrelated, if we believe that they did. As 
to the tentative identification of Boyle with 
“Eirenaus Philalethes”, Dr. Ellis still thinks that it 
is inherently possible that Boyle may have issued 
treatises under a pseudonym. Upon the material 
nature of phlogiston, he says that Cavendish and his 

' No. 3288, Vol* 130] 


contemporaries thought at first that hydrogen was 
phlogiston, and quotes the authority of Stillman for 
the statement that Stahl approved Becher’s charac¬ 
terisation of phlogiston as of an “earthy nature”. 
Dr. Ellis’s hypothesis that the alchemists experi¬ 
mented with oxygen is certainly an interesting one, 
biit we fool that more and weightier evidence is 
required to substantiate it. The problem of the 
identity of “Ei route us Philalethes” is extremely 
obscure, but he was not the same as Eugenius 
Philalothes (Thomas Vaughan), with whom Dr. Ellis 
has apparently confused him. Bibliographical 
references on this }>oint are to be found in Ferguson’s 
“Bibliotheca Chernica”, vol. 2, 190-7 (1906). 

New International Psychological Journal 

Character and Personality is the titlo of the most 
recont addition to the number of psychological 
journals, and it is unique in that it is to appear in 
English and in German (London : George Allen and 
Unwin, Ltd., 2s.). In the first number, Prof. W. 
McDougall has an article on the meaning of the 
title words. He points out the confusion in meaning 
attached to the wonl character, and discusses the 
more common usages, The problom has for the most 
part been neglected by psychologists. There is also 
a difference between the English and German use, 
the former tending to look upon it os representing 
the single distinctive feature of an individual, the 
latter as the surn total of those features, properties, 
or qualities of an individual organism which are 
peculiar to it and serve to distinguish it from other 
individuals. Closely allied to, and in popular use 
frequently indistinguishable from, character is tem¬ 
perament ; Prof. McDougall has for years insistod on 
the use of temperament for the sum total of the effects 
on the mind of the functioning of the bodily processes, 
a use which is in accordance with the tradition of 
centuries (although that does not justify the generali¬ 
sations of some enthusiasts to the effect that all 
mental lifo is entiroly dependent on such processes). 
Workers in applied psychology have boon, however, 
almost forced to use temperament f6r emotional 
organisation, but there is no doubt that it would be 
useful if we did not use character, personality, and 
temperament as synonyms, but made clear and 
scientific the implied differentiation ; and for this, 
McDougall’s article is excellent. 

Physics in Psychical Research 

In the Hibbert Journal for October, Prof. D. F. 
Frnser-Harris contributes an article on what he colls 
the new era in psychic research. It ih an account of 
the recent experiments with the medium, Rudi 
JSohneider, and ft summary of the results which are 
said to have been obtained in Paris when infra-red 
rays were interrupted through some agency which 
appeared to be connected with the medium. Prof. 
Frasor-Harris, in his description of some of the more 
startling phenomena that he has himself observed, 
does not seem to have cherished many doubts as to 
the ‘super-normal’ character of the occurrences. He 
states that there have never been suspicions of the 
medium himself when examined outside the latter’s 
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home, although the faotfl are that the surreptitious 
freeing of one hand from the controllers was made 
the subject of heated controversy in 1924 and has 
been suggested many times since as the means 
whereby certain of the minor ‘phenomena’ were 
produced. Prof, Fraser-Harris concludes by the plea 
that these occurrences are worthy of scientific 
examination and that this demonstration of ex¬ 
teriorised energy opens up a new era in psychical 
research. Ho appreciates the difficulties both from 
the point of view of the physiologist and that of the 
physicist, but is of the opinion that the way is now 
open for the indojxindent verification of the disputed 
phenomena. Certainly if the recent claims made by 
MM. Osty on behalf of the medium can be sub¬ 
stantiated, then an important step forward has been 
made. 

Life-Saving Appliances on Merchant Ships 

Thk Royal Society of Arts has several times given 
awards for inventions in connexion with life-boats 
and in 1878 it appointed a committee to consider 
marine life-saving apparatus. Its interest in nautical 
affairs is also shown by the Thomas Gray lectures, 
which were this year given by Capt. 0. A. Barrand 
and Mr. G. A. Green on life-saving appliancos on 
merchant ships, reports of which have now appeared 
(J. Roy. Soc . Arts , Sept. 16, 23, 30, Oct. 7). The 
lectures were divided into sections dealing with 
life-buoys and life-jackets, coastal life-boats, ships’ 
boats, boat stowage ami buoyant apparatus. The 
credit for the design of the “Standard” life-jacket, 
wo loam, belongs to certain officers of the Board of 
Trade, but jackets can be manufactured by anyone 
if permission is obtained. The best jackets are now 
of ‘kapok’, which when suitably packed has a 
buoyancy value of 3£ times that of cork. Kapok 
is the seed-hair of a plant growing in the East, but 
only Java kapok is permitted in life-jackets. The 
tests for jackets are stringent and the Standard 
jacket has to contain 24 oz. of the best Java kapok 
and to be capable of supporting 20 lb. of iron after 
floating in fresh water for 24 hours with 16$ lb. of 
iron attached. The loss of buoyancy of Java kapok 
has been shown to be only 10 per cent in thirty 
days’ immersion. 

Annual Weather Report 

The recently published annual volume of the 
Weekly Weather Report (London : H.M. Stationery 
Office) is the fifty-fourth annual summary of weather 
recorded at official weather stations or stations main¬ 
tained by private individuals in co-operation with 
the Meteorological Office, in which the week is made 
the unit of time. Until recent years, summaries of 
individual weeks were printed within a short time 
after the conclusion of each week, but since that was 
discontinued, advantage has been taken of the 
opportunity thereby afforded of presenting a whole 
year's data in a form that should be extremely 
handy for the statistician who seeks to relate agri¬ 
cultural statistics of crops with the weather. The 
week has for long been held by many meteorologists 
to bo the ideal unit of time in agricultural meteorology, 
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and the Weekly Weather Report has always aimed At 
being the farmer’s weather report. This explains why 
in this latest volume the period begins on March 1, 
1931, and ends on February 27, 1932, so as to 
cover a farmer’s year. The main features of the 
weather of the whole year for any one of the twelve 
‘districts’ into which the British Isles are divided 
are readily seen by the inspection of a few columns 
of figures, occupying only one-third of a page. Where 
the progress of events for a single place are of more 
interest, recourse has to be made to the weekly 
figures for the sixty individual representative stations, 
which are set out so that one page shows all the figures 
for one station only. In this particular volume the 
widespread incidence of abnormally cold and wet 
weather during the harvest period of 1931 over 
England is one of the most striking features ; the 
general character of the phenomenon is shown by 
the weekly deviations of temperature and rainfall 
for English ‘districts’, and one can compare its 
severity at places so far apart as Durham and Jersey. 
The corresponding figures for Scotland and Ireland 
show the varying extent to which the northern parts 
of those coiin tries escaped this visitation. 

Radium in Great Britain 

In the Third Annual Report of the National 
Radium Trust and Radium Commission, 1931-1932 
(H.M. Stationery Office. Price 9d. net), details are 
given of the purchases of radium by the Trust, and 
of the distribution of the supply by the Commission, 
We gather that the supply of national radium 
amounts to about 19 gm., excluding 4 gm. formerly 
comprising the ‘bomb*, now acquired by King 
Edward’s Hospital Fund for London. The cost of 
this supply with the necessary containers has 
amounted to £217,937. It is noted that in spite 
of the stress laid by the Commission upon the 
necessity for the observance of the approved pre¬ 
cautions for the safe custody of radium, avoidable 
losses have occurred at three of the national centres, 
which the Commission regards as resulting from 
breaches of the radium regulations. The reports 
deal only with administrative matters and no 
details of treatment are included. 

Seeding of Frog-bit in Great Britain 

Miss Gladys V, Hoare writes from the Royal 
Holloway College, Egham, Surrey, that plants of 
frog-bit {Hydrocharis Morsus-ranm) under observa¬ 
tion in the Botany Garden of the College have 
recently Bet seed. This is worthy of note Binoe the 
plant usually reproduces itself vegetatively by means 
of turione, and reproduction by seed has not been 
reported for Britain by such well-known authorities 
as Sir Joseph Hooker and Mrs. Arber. In fact, it 
is frequently stated that the fruit is rare in Great 
Britain. Mr. Wilmott of the Natural History 
Museum showed Miss Hoare four seeds sent to him 
by Miss Corfe from Glastonbury in 1926. Misa 
Hoare suggests a connexion between this seedling and 
the speoial condition of the summer weather, and 
would be glad to know whether any other naturalist 
has collected seeds this year. 
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Inhalation of Oxygen 

Sir Leonard Hill described in Nature of 
September 10, p. 307, some interesting experiments 
bearing upon “Altitudes to be Reached by Air 
Pilots by Breathing Oxygen”. Dr. Elihu Thomson, 
General Electric Company, Lynn, Mass., writes to 
direct attention to a paper communicated by him 
to the Medical Times , Philadelphia, of November 15, 
1873, entitled “Inhalation of Nitrous Oxide, Nitrogen, 
Hydrogen and Other Gases and Gaseous Mixtures’\ 
dealing with the same or similar subjects. Dr. 
Thomson was one of the first to realise the principle, 
which Paul Bert experimentally and successfully 
tried at about the same date, of using oxygen for 
high altitudes. 

Chance-Parsons Optical Glass 

Arrangements have been made whereby in 
future there will bo very close co-operation betwoen 
the firm of Messrs, Chance Brothors and Co., Ltd., 
Birmingham and the Parsons Optical Glass Company. 
For some time it has been evident that considerable 
saving in the manufacture of optical glass could be 
effected by pooling the knowledge of the two firms 
and by concentrating the production in one establish¬ 
ment. Under this arrangement all optical glass will 
be made at Messrs. Chance’s Smethwick Works under 
the joint supervision of the present manager, Mr. 
W. N. Wheat, and of Mr. If. C. Rands, who, under 
the leadership of the late Sir Charles Parsons, has 
been largely responsible for the development of the 
Parsons Optical Glass Company. 

Announcements 

Lord Macmillan has agreed to succeed Lord 
D’Abemon as president of the National Institute of 
Industrial Psychology. Lord D’Abemon, who has 
had to resign owing to pressure of other engage¬ 
ments, succeeded Lord Balfour in 1930. 

The eighth annual Norman Lockyer lecture of 
the British Science Guild will be delivered by Sir 
Frank Smith in the Goldsmiths* Hall, Foster Lane, 
London, E.C.2, on November 22, at 4.30 p.m. Sir 
Frank will speak on “Industrial Research and the 
Nation’s Balance Sheet”. 

The Priestley Medal of the American Chemical 
Society has been awarded to Dr. Charles L. Parsons, 
formerly chief mineral chemist and chief of the 
Division of Mineral Technology of the United States 
Bureau of Mines, Washington. Dr. Parsons has 
been secretary of the Society for twenty-five years. 

Sir Arthur Eddington will deliver an address 
on “Physics and Philosophy” under the auspices of 
the British Institute of Philosophy at University 
College, Gower Street, W.C.l, on Tuesday, November 
15 # at 8.16 P.M. The chair will bo taken by Bertrand 
Russell, Tickets can be had on application to the 
Director of Studies, University Hall, 14 Gordon 
Square, W.C.l. 

The fourth Liversidge lecture founded in accord¬ 
ance with the will of the late Prof, A. Liversidge, 
of the University of Sydney, will be given before the 
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Chemical Society in the Medical Lecture Theatre, 
The University, Edmund Street, Birmingham, on 
November 25, at 5.30 p.m., by Dr. F. W. Aston. 
The title of the lecture is “Physical Atomic Weights”. 
Admission is free, without ticket. 

At the annual general meeting of the Cambridge 
Philosophical Sooiety held on October 24, the follow¬ 
ing officers of the Society for the ensuing session 
1932-33 were elected : President: Prof. A. Hutchin¬ 
son ; Vice-Presidents t Mr. F. T. Brooks, Dr. F. H. A. 
Marshall, Dr. F. W. Aston ; Treasurer , Mr. F. A. 
Potts ; Secretaries , Mr. F. P. White, Dr. J. D. Cock¬ 
croft, Dr. H. Hamshaw Thomas ; New Members of 
the Council , Prof. D. Keilin, Mr. J. A. Steers, Mr. 
M, H. A. Newman, Mr. P, M. S. Blackett. 

At the annual general meeting of the North-East 
Coast Institution of Engineers and Shipbuilders 
which was held on October 28, the following awards 
were made, among others : Institution Gold Medal 
in engineering to L. J. Lo Mesurier and R. Stansfield 
for a paper entitled “Combustion in Heavy Oil 
Engines” ; and the Institution Gold Medal in ship¬ 
building to Dr. F. H. Todd for a paper entitled, 
“Some Measurements of Ship Vibration”. 

Messrs. W. Heffek and Sons of Cambridge have 
issued a now cataloguo (No. 393) which will be a 
useful reference list for libraries, institutions and 
collectors. It includes transactions of learned 
societies, library editions and standard books in 
literature, historical, scientific, oriental and general, 
English and foreign ; and its 154 pages comprise 
2786 entries. 

A complete Index of twenty volumes of the 
Transactions ami Proceedings of the Geological Society 
of South Africa (vol. 14 (1911) to vol. 33 (1930) 
inclusive) has been prepared under the auspices of 
the council of the Geologioal Society of South Africa 
and is now available on application to-the Assistant 
Secretary, Geologioal Sooiety of South Africa, Box 
1071, Johannesburg, Transvaal, South Africa, at a 
cost of 25*. a copy. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A chemist 
and manager of the Wood End Sewage Disposal 
Works—The Borough Engineer and Surveyor, Town 
Hall, Burnley (Nov. 7). A senior assistant civil 
engineer for steel and reinforced concrete structures 
and a junior and a sonior civil engineer for civil 
engineering works in the Government of Northern 
Ireland—The Principal Establishment Officer, 
Ministry of Finance, Stormont, Belfast (Nov. 10). 
A lecturer in physics and mathematics at the College 
of Technology and Art, Rotherham - The Director of 
Education, Education Offices, Rotherham (Nov. 12). 
A lecturer in mathematics at the Huguenot Univer¬ 
sity College (University of South Africa), Wellington 
—The Registrar (Dec. 15). A junior assistant metal¬ 
lurgist at the Research Department, Woolwich—The 
Chief Superintendent, Research Department, Wool¬ 
wich, S.E.18, 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nattjke. No notice is taken 
of atwnymous communications. ] 

‘Protective’ Adaptations of Animals 

In a recent issue of Nature , 1 “B. P. U.” makes 
the following challenging statement : “The whole of 
the book is full of examples—most carefully collected 
and thoroughly analysed, and represents an array 
of arguments of which selectionists will find it very 
difficult to dispose.” Unfortunately, the book 2 to 
which reference is made is not yet available here, 
but it would appear from the information given by 
“B. P. U.” that the claim made in this quotation 
is not supported by the facts. While it is evident 
that the book contains a vast array of statistical 
data on the contents of birds’ stomachs, no mention 
is made of a similarly exhaustive survey of the food 
that was available to the birds, and, in fact, it is 
inconceivable that such a survey could be made 
adequately. "When the statistical data doal only 
with the contents of birds’ stomaclia, and there is 
no quantitative information about the available 
food, how is it possible to claim that “The principle 
of proportional predation is exhibited so clearly and 
forcefully that a discrimination in the choice of 
prc\y by birds— is shown to be simply non-existent” ? 
The examination of the stomach contents of birds, 
by itself, can give no evidence for the existence of 
proportional predation”, and so such work can 
no upon the process of natural selection. 
The arguments given by “B. P. U.” appear to 
be based upon the generally accepted hypothesis 
that an adaptation must confer a general benefit 
a B P GC1 ^ if it is to be seleoted. Some years ago 
I showed 3 that this hypothesis is not only unneces¬ 
sary, but is misleading, and is the cause of much 
oi the criticism to which the theory of natural selec¬ 
tion has been subjected. For selection it is necessary 
that mutant individuals should possess an immediate 
advantage when competing with their normal 
fellows, but this is all. For example, let us suppose 
that warning coloration* appears as a mutation. 
* or the displacement of the original by the mutant 
type it is merely necessary that some one of the 
many species of natural enemies should occasionally 
fail to attack an individual on account of its ‘warning 
coloration’. So long as the original and mutant 
types competed, this relatively greater survival value 
would bo maintained, so that eventually the original 
would be displaced by tho mutant type. After this 
displacement, the reduction in the intensity of the 
ftttaok of the natural enemy that acted aa selective 
agent would tend to increase the density of the 
species. Thus it is likely that natural selection would 
increase the number of individuals of tho prey- 
spccies available to those natural enemies that are 
unaffected by the ‘warning coloration*. Why, then, 
claim that the presence of ‘wamingly coloured* 
insects in the stomachs of large numbers of birds 
proves that this ‘protective adaptation* could not 
have been preserved by natural selection T 

When the selection of improved adaptation 
reduces the severity of the action of one of the con¬ 
trolling factors, this merely tends to increase the 
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population density. Actually, such selection dis¬ 
turbs a complex system of interacting equilibria, 
and the position at which balance iB re-established 
may be quite different from what one would expect 
from a knowledge of the direct effects of the adapta¬ 
tion, For example, suppose that a population of 
foxes is held in check by the availability of rabbits, 
and that mutation causes the appearance of some 
foxes that are more efficient in finding rabbits than 
are their normal fellows. Clearly, the mutant type 
will eventually displace the original type of fox, 
but what is the result T The fox population now 
searches with increased efficiency, thus reducing the 
population density of rabbits. But the individual 
foxes need just as much food as before, so, sinee 
there are less rabbits to eat, the population density 
of foxes must be less than it was originally. So 
natural selection itself may reduce populations. 

This view of natural selection is clearly dependent 
upon the belief that animal populations exist in a 
state of balance, which, it may be remarked, does 
not necessarily mean tliat animals maintain con¬ 
stant population densities. This belief is often dis¬ 
puted, but it is supported by general observation, 
and by such experiments as have been carried out 
under suitable conditions (o.f. Chapman, 4 Holdaway, 4 
Poarl 4 ). Also, wo know that competition is of the 
greatest importance in limiting populations, and in 
a forthcoming publication I shall show, with much 
more evidence than I have already* given, that this 
necessarily leads to balance. Natural selection 
merely selects ; it does not produce the ‘balance of 
Nature’ by causing the properties of each species to 
balance those of the environment, as appears often 
to bo supposed. Nor does it necessarily favour the 
success of a species, but merely gives an immediate 
advantage to the more perfectly adapted individuals 
over their less perfect brethren. 

A. J. Nicholson. 

Division of Economic Entomology, 

Council for Scientific and Industrial Research, 
Canberra. 


1 Nature, vol. 130, pp, 66-67, July 9, 1032. 

* Smithsonian Mlacdlaneoue Collections, vot. 83, No. 7. 

* Australian Zoologist, vol, 6. part 1, pp. 10-104, Nov. 1927. 

4 Ecology, vol. 9, No. 2, pp. ill-122 : 1928. 

4 Ecological Monographs , vol. 2, pp. 201-304. 

* ‘The Biology of Population Growth”. Williams and Norgate, Ltd., 
London, 1926. Chaps, i and it. 


My review 1 of McAtee’s work* on the effectiveness 
of so-called ‘protective’ adaptations in animals was 
written to direct the attention of naturalists to a 
unique accumulation of facts bearing on a problem 
which it has become customary to regard as solved 
in accordance with certain preconceived dogmas. 
That the paper in question does deserve this attention 
is proved by the replies and comments aroused by 
my review. Although the review contained only a 
brief and almost verbatim representation of the 
chief facts and conclusions reached by McAtee and 
not of my own views (which, I admit, are dose to 
his), the critics did me the honour of addressing 
their replies to me, and I feel bound to answer them, 
while I hope that McAtee himself will not fail to 
express his views on the criticisms offered. 

Prof. PoultonV comments refer to a particular 
point (birds* attacks on butterflies), which is scarcely 
touched upon by McAtee and not disoussed at all 
by me. The allegation that I am “willingly mis¬ 
representing** the opinions of others is based on a 
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sentence in my review which was taken almost 
verbatim from the original paper* 

Prof. Huxley 4 commits a fundamental fallacy in 
ascribing to me the views I have never held or 
expressed. He discusses the problem of adaptations 
in general and maintains that each particular adapta¬ 
tion is partial and relative. I have given Prof. 
Huxley no reason for thinking that my views on 
this point are different, but these obvious generalities 
have nothing to do with our problem, namely, 
whether the so-called 'protective’ adaptations in 
animals deserve that name by protecting the animals 
from being attacked by enemies and to what extent. 
Figures quoted by McAtee supply some most interest¬ 
ing data in this direction and they show that the 
numbers of insect species found in birds’ stomachs 
are roughly proportional to their numbers in 
Nature. This is a definite fact and one cannot dis¬ 
pose of it by quoting an imaginary example of the 
number of would-be wrecked ships, whioh, in Prof. 
Huxley’s opinion, should be in proportion to the 
number of ships of the respective type. 

With reference to ants as a classical example of 
“specially protected” animals, Prof. Huxley appears 
to have overlooked the figures 1 have quoted, namely, 
that more than three hundred spocios of American 
birds (out of the total numl>er of about eight hundred 
species including non-insectivorous ones) feed on 
ants and some of them consumo thousands of indi¬ 
viduals. This cannot be interpreted to mean that 
“most birds” reject ants and that ants are particu¬ 
larly immune from their attack. It is interesting 
in this connexion to quote another paper by Cofct 4 
who has found that ants constitute more than 90 
per cent of the food of frogs. In face of such facts, 
the whole elaborate theory of ‘ant-mimiory’ as a 
protective adaptation assumes the aspect of a 
beautiful fairy-tale. 

Much more serious and well-founded criticism of 
McAtee’s statements and conclusions can be found 
in the first paragraph of Mr. Nicholson’s letter above, 
in which it is pointed out that a mere accumulation 
of data on the contents of birds’ stomachs, without 
a similarly exhaustive survey of the food that was 
available to birds, cannot be considered as evidence 
of proportional predation. It is fair to state that 
Mr. Nicholson's letter was based only on my review 
and not on the original paper by McAtee, who him¬ 
self stresses the same point and admits the approxi¬ 
mate value of his figures, which servo merely to 
indicate roughly the correlation between the ‘pro¬ 
tective’ adaptations of animals and the degree of 
protection they confer on their bearers. No such 
correlation appears to exist and this fact cannot 
be ignored. 

The rest of Mr. Nicholson’s letter represents a 
most typical example of attempting to solve 
biological problems by logical reasoning based on 
purely theoretical assumptions. This type of argu¬ 
ment, starting with “let us suppose” and continuing 
with what would happen as a logical result, does not 
appeal to a naturalist who values facts more than 
philosophical discussions. The great problem of 
natural selection has always served as a favourite 
subject for such discussions, but it is time that 
attempts were made to elucidate it by an unbiassed 
accumulation of facts. 

To conclude, I should like once more to direct the 
attention of biologists to McAtee’s paper. Not all 
of his conclusions will be found acceptable to every¬ 
body, but an immense amount of valuable facts is 
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there. These facts can be analysed from various 
points of view and perhaps different conclusions will 
be reached, but to disregard them would be 
unscientific. 

B. P. Uvabov. 

Imperial Institute of Entomology, 

British Museum (Natural History), 

Cromwell Road, 

London, S.W.7. 

Oct. 7. 

1 Nature, vol. 130, p. 66, July 0, 1032. 

1 Smithsonian Miscellaneous Collodions, vol. 85, No. 7. Washington, 

ioaa. 

J Nature, Aug. fl, p. 202. 

* Nature, Aug. ft, p. 203. 

* Pror. Zool. Sac. /strut., p. 471 ; 1932. 


Hyperflne Structures of Antimony Lines and the 
Nuclear Moments of Antimony Isotopes 

The hyperfine structures of a number of Sbll 
lines in the visible region have been investigated by 
me. Ah a light-source was used a lamp of the mercury 
arc type, and Fabry-Perot etalons, silvered by Dr. 
Ritschl’s process, 1 in conjunction with a Zeiss three 
glass prism spectrograph served to resolve the fine 
structures. Aston* has found that antimony has 
two isotopes of mass numbers 121 and 123. The 
hyperfine structures lead to the assignment of a 
nuclear moment corresponding to I — fi/2 to the 
more abundant isotope Sb m and 1 = 7/2 to the 
isotope Sb w *. No rolative shift in the fine-structure 
patterns of the two isotopes has been observed. 

The splittings of the terms show a similarity with 
those of terms of corresponding configurations of 
other spectra and indicate that in the gross structure 
the coupling is more of the J-J type. Of all the 
configurations the (sp*) seems to have the largest 
interaction with the magnetic nucleus, since of all 
the observed terms the (6* 5p*) *D 9 term shows the 
largest splittings, namely, 3 -OS cm/ 1 and 2 *23 cm." 1 for 
Sb m and Sb m respectively. Prof. R. J. Lang 
very kindly allowed me the use of his unpublished 
data on the gross structure of the spectrum Sbll, 
and the interpretation of the hyperfine structures 
has been helpful in modifying and extending these 
to some extent. 

The structures of some of the arc lines in the ultra¬ 
violet have also been investigated using a Hilger 
reflecting oohelon in addition to Fabry-Porot 
etalons silvered by Dr. Hochheim of the I. G. Farben- 
industrie. Details are being sent in for publication 
in the Zeitechrift fur Fhysik. 

J. S. Badami. 

Laboratorium des Pr&sidenten, 

Physikal-Technische Reiohsanstalt, 

B erlin -Charlo tteaburg, 

Sept. 23. 

1 liltschl. Z. Phut., 69, 578 ; 1931. 

• Aston, Proo . Roy. Soc. t A, 189 487; 1931. 


Influence of Light on Paramagnetic Susceptibility 
Recently C. J. Gorter, 1 continuing the experiments 
of Bose and Raha on the ohange in the susceptibility 
of paramagnetic ions under the action of light, has 
demonstrated, in a maimer which may be considered 
definitive, that the observed diminution in para¬ 
magnetic susceptibility is to be attributed, according 
to the Curie-Weiss law, to the rise of temperature of 
the solution produced by the absorption of light. 
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In an analogous research carried out last year by 
me,* by Quincke’s method of capillary ascension, 
and measuring the displacement of the liquid column 
under the influence of the magnetic field by means 
of an arrangement including a photoelec trio cell 
connected with a galvanometer through an ampli¬ 
fying audion circuit, I predicted the difficulty of 
separating the Bose effect from the thermal effect, 
both in the same sense, and the latter certainly 
stronger. 

Experiment confirmed this prediction, ainoe the 
change in susceptibility which I observed when the 
tight of a mercury arc was concentrated on a solution 
of chromic sulphate, a change which increased with the 
time , could not but be interpreted, as I interpreted 
it, as due to pure thermal effect. 

I also succeeded, however, in bringing to light 
another fact .* a very small increase of magnetio 
susceptibility of the solution, which manifested itself 
immediately the solution came under the influence 
of light, and rapidly disappeared, to give place to 
the variation of opposite sense duo to thermal effect. 
Of this increase in susceptibility it is difficult to give 
a plausible explanation ; given the characteristic of 
variability in the magnetic moment of the ions of 
the first transition series, a characteristic which is 
bound up with the presence in the solution of com- 
plox ions, the facts might perhaps point to Borne 
influence of light on the concentration of such ions, 

O. Spucchia. 

Istituto Fisico A. Righi, 

Bologna. 

1 0. J. Gortrr, Nature. 180, 60, July 0, 1032. 

* O. SpoeclUa, Nuow Cimenta, 8, 201 ; 1931. 


Crystal Structure and Dehydration Figures 
of Alkali Halide Hydrates 

Measurements of the cell dimensions of sodium 
bromide and sodium iodide dihydrates have been 
made by means of Weissenberg and oscillation photo¬ 
graphs about the orystaliographic axes. The results 
are os follows : 

NaBr.2H,0. Monoclinic, a = 6-59, b = 10-20, 
o ^ 6-51 A.u. p ™ 112-5°. a : b : c = 0-646 ; 1 : 0 638. 
The probable error is about 0 -6 per cent. The axial 
elements given by Groth 1 are a:6:c = 0-6460 : 
1:0-6335, p — 113° 13'. The number of molecules 
per cell is 4. The density calculated from these 
values is 2*28; in the literature* >*, the values given 
are 2-34 and 2*165 at 16-8°C. The halvings observed 
are (A01) when h is odd and (OkO) when k is odd. 
Hence, the spaoe-group is Cu h — P2 1 /a. 

NaI.2H 4 0. Triclinic, a = 6-85, b — 5*76, c ■* 
7*16 A.u. a « 98°, p « 119°, y = 681°, Hence 
a : 6 : c — 1-190 : 1 : 1-243. The probable error is 
about 0*5 per cent. The number of molecules per 
cell is 2 and the space-group CV — PI. The density 
calculated from the above values is 2 -67, whilst that 
given in the literature* is 2*448 at 20*8°C. 

Both substances are deliquescent, and it is difficult 
to free the crystals from adhering mother liquor. 
This probably explains why the formula given by 
Favre and Valson* was NaI.4H 4 0. The X-ray 
measurements show that this formula is improbable, 
because the minimum volume occupied by aU the 
atoms in the unit cell would be 266 cubic A.u., whereas 
the actual volume is 230 cubic A.u. The density 
determination by these authors is also probably in 
error because of the same difficulty. 
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The structure of NaC1.2H|0 has not yet been 
investigated because it decomposes rapidly at ordin- 
ary temperatures but work on it is in progress. 


fa) ft) 

|- Us -1 

FM. 1.—Dehydration figures of (a) N&Br.2H t O (20 hours over 

calcium chloride) aud (6) NaI.2H,0<4 weeks over oalolum chloride). 

Both the hydrates show well developed dehydra¬ 
tion figures when allowed to stand over calcium 
chloride for about twenty hours in tho case of the 
bromide and for four weeks in the case of the iodide. 
The dehydration starts at points on the surface and 
spreads out forming very shallow white elliptical 
patches. Photographs are shown in Fig. 1. It is hoped 
that a full account of this work, together with the 
relation of the dehydration figures to the crystal 
structure, will shortly be published in the Zeitschrift 
f Ur Kristallograpkie . 

W. A. Wooster. 

Department of Mineralogy and Petrology, 
Cambridge, 

Sept. 28. 

1 Groth, “Chemlschc KryfltaUograpW, vol 1, p. 234. 

* Playfair and Joule, Mem. Ch*m 8oc. t 2, 401. 

1 Favre and Valson, CM., 77, 679. 


Magnetic Constants of Benzene, Naphthalene and 
Anthracene Molecules 

In a recent communication 1 , I have shown how, 
by a correlation of the principal susceptibilities of a 
diamagnetic crystal, with those of the constituent 
molecules, it is possible to determine the orientations 
of the molecules in the crystal. Conversely, where 
the orientations are already known from X-ray 
measurements, we can calculate the molecular 
magnetic constants from those of the crystal. The 
principal susceptibilities of naphthalene and anthra¬ 
cene molecules, calculated in this manner, are given 
in the following table. Two of the magnetio axes 
of the molecules lie in the plane of the benzene 
rings, one along the line joining the centres of the 
rings and the other perpendicular to this line. The 
third axis is normal to the plane of the rings. The 
susceptibilities along these axes, per gram molecule, 
are denoted by K u K% and K s respectively. The 
values for the benzene molecule, which are also 
included in the table, have been calculated (in the 


Molecule 

-EjXlO* 

-K, X 10* 

-jr.xio* 

Benzene 

37*3 

37-3 

91 2 

Naphthalene 

39*4 

43-0 

187*2 

Anthracene 

45*9 . 

52-7 

272*5 


absence of magnetio data for the crystal) from 
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measurements on magnetic double refraction and 
on light scattering in the liquid state ; the calcula¬ 
tion Is possible since the molecule may be assumed 
to have an axis of symmetry. 2 

It is remarkable that the numerical increase in 
susceptibility as we proceed from benzene to naphtha¬ 
lene and from naphthalene to anthracene is prac¬ 
tically confined to one direction, namely, that which 
is normal to the plane of the molecules. 

Also the normal to the plane is an axis of approxi¬ 
mate magnetic symmetry ; the ratio of the sus¬ 
ceptibility along this axis to that in perpendicular 
directions increases from 2*4 in bonzene to 4*5 in 
naphthalene and 5*5 in anthracene. It would be 
of interest to verify by measurements on molecules 
with continually increasing number of benzene rings 
in a plane, whether this ratio would reach a limiting 
value ; and whether the limiting value would 
coincide with the observed value (about 10) of the 
ratio for carbon in graphite. 

K. S. Kiushnan. 

Physics Laboratory, 

University of Dacca, 

Sept. 23. 

1 NatURB, ISO, 313, Aug. 27, 1032. 

1 <\ V, Raman ami K. 8. Krlshnan, Pror. Roy. Sor, A., 113, 511; 
1027. 


Efficiency of the Geiger-Muller Counter 

With reference to the letter by Dr. J. C. Jacobsen 
in Nature of October 16 , I am glad to note that the 
experiments referred to confirm results obtained by 
me two and a half years ago by the same method 1 , 
namely, that the efficiency of the Geiger-Miiller 
counter increases at first as the voltage is increased 
and finally approaches unity. 

To this previous result I may now add that the 
efficiency of the counter does not vary when the 
thickness of the wall is very markedly reduced; 
which proves that the discharge in the tube is 
actually due to the direct ionisation of the primary 
cosmic rays and not to some softer secondary radia¬ 
tion generated by the primary rays in the wall of 
the tube. 

This was shown by the following experiment: 
three Geiger-Miiller counters were placed one above 
the other with their axes in the same vertical plane; 
the middle counter had its wall formed by an 
aluminium leaf only 7 p thick and was enclosed in 
a glass cylinder (in which the air was exhausted to 
a pressure of 7 cm, Hg) of large diameter, so that a 
secondary particle generated in the glass hod but a 
small probability of entering in the counter, A brass 
tube 1 mm. thick could be brought to cover the 
oounter or be moved away by inclining the whole 
apparatus. The frequency of the triple coincidences 
was in both cases practically the same. 

Bruno Rossi. 

Laboratorio di Fisica della 
R. University Aroetri, Firenze. 

Oct. 16. 

1 Rend. JAncti , XI, 831 ; 1030. 


Secondary Radiation Produced by Cosmic Rays 
- On August 12, the date on which Regener obtained 
Ills very high-altitude cosmic ray data, using self- 
recording apparatus carried by a balloon, 1 measure* 
meats were made on a mountain-top in the Himalaya 
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at an altitude of about 10,500 ft. The results of these 
measurements indicate clearly that the ionisation of 
gas in an ionisation chamber is due at least in part, 
if not entirely, to a secondary radiation produced in 
the walls of the chamber and other surrounding 
media, by cosmic radiation. 

The apparatus used consisted of a Lindomann 
electrometer with a thin-wailed aluminium ionisation 
chamber and six screens of different materials. The 
screens were mode as nearly os possible of equal size 
and weight so that the mass per unit area was the 
same for all. Tho screens should, therefore, according 
to the usual assumption, have hod equal absorption 
effects. Readings taken with and without screens 
surrounding the ionisation chamber show that the 
presence of a thin screen of heavy metal actually 
increases the rate of ionisation, while the effect of 
a paper screen is to decrease the rate of ionisation. 

The following table gives the results obtained for 
the six screens used; 


Various ShJt'Ma Used. 

With wo Bliicld 

Paper Shield . 

Aluminium Shield 

Zinc Shield . 

Iron Shield 
Iron Shield 
Copper Shield 
Lead Shield 

Iron over Lead (Double) Shield 
Lead over Iron (Double) Shield 

• The Iron shield was the first to be naod bo that the 
first value, 100-5 bcc., may have been obtained before the 
^ sensitivity of the electrometer became steady. The lower 
value Is probably more nearly correct. 

It will be noticed that tho heavier metals produce 
the greater positive effects. Presumably increasing 
the thickness of the screens would increase the 
effect, though of course in each case within definite 
limits. The mass per unit area of the screens used is 
about 0*9 gm./cm. 

The above results may help to explain the dis¬ 
crepancies between the high altitude curves obtained 
by Kolhftrstar, Regener, and Piccard, for it is obvious 
that tho density and thickness of tho ionisation 
chamber walls must have a considerable effect on 
the shape of the curves obtained by different instru¬ 
ments. This is probably especially true at very 
great altitudes. 

J. M. Benade. 

Physics Department, 

Forman Christian College, 

Lahore. Oct. 2. 

1 Naturb, 180, 364, Sept. 3, 1032. 


Time fur Given 
Voltage Drop. 


UK) secondA 

104-4 
100-6 
02-3 
100 5* 


02 1 


02-8 


82-0 


70 0 


82 3 



Retention of Moisture by Wood 
In many respects, wood behaves as a hydrophilic 
swelling gel. Thus, the specifio volume of the wood 
water aggregate at various moisture contents has 
been measured on extracted spruce wood flour by 
Volbehre 1 and found to be less than that given by 
the simple volumetric proportions of the two com¬ 
ponents, from the dry state up to about 20 per cent 
moisture content (based on the dry weight of the wood). 
That is to say, volumetric contraction is observed as 
nearly as experimentally possible up to the fibre satu¬ 
ration point. Again, Pidgeon and Maass* have meas¬ 
ured the vapour pressure isothermals of spruce and 
found the typical curves for a swelling gel. While the 
fbrmer experiment points to the existence of a loose 
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chemical bond between the water and the wood, the 
latter authors draw the conclusion that all the moisture 
above about 2 per cent is held by capillary forces 
due to tho curvature of the water menisci in the 
micellular structure. 

Experiments are being carried on at this Labora¬ 
tory in the hope of distinguishing between these two 
effects. If the moisture bolow the fibre saturation 
point is retained by capillary action, then, when 
wood flour is completely flooded by water under a 
high vacuum, tho capillary menisci will no longer 
exist and, on this hypothesis, any experiment 
designed to detect an attraction between the wood 
and the water would yield a nul result. If, how¬ 
ever, the retention is due to surface adsorption, it 
should be observable even in this case of complete 
immersion. 

Sitka spruce flour (60-80 mesh) is dried to constant 
weight in a high vacuum over phosphorus pent oxide 
and flooded with evacuated sucrose solution of known 
concentration. (In certain cases, the wood, after e vacu 
ation, was given an initial moisture content by being 
put in vapour communication with distilled water.) 
Tho amount of water leaving the solution in favour 
of the wood is calculated from the change in refractive 
index of the solution as measured, by comparison 
of the solutions before and after being mixed with 
the wood flour, on a Kayloigh interference refracto* 
meter. Changes in refractive index occurring in the 
sixth place of decimals may bo measured, the adsorp¬ 
tion usually affecting the fourth place. The corres¬ 
ponding concentration changes may be measured 
accurately to about 0 002 per cent, the adsorption 
affecting the concentration by an amount in the 
order of 0 1 per cent. 

This method, details of which will bo published 
later, has tho advantage over cryoscopic methods 
such as that of Newton and Gortner* in that it is 
applicable over a range of temporatures and that 
changes in concentration required for measurable 
results are very small. 

The preliminary results, carried out at room 
temperature (19° — 21 °C.) and corrected as accur¬ 
ately os possible for tho refractive index of the wood 
extractives are as follows. 


Solution Conen. 
(gm. water in 100 
gm. solution). 

Initial 

moist,uni content 
of tlnur. 

Adsorption as per cent 
of dry weight of 
flour. 

70-3 ; 

zero 

11 *4 per cent 

10-5 

191 

81 0 

zero 

21-3 

84*4 ] 

zero 

12 *2 per cent 

20-2 

20-4 

90-5 | 

zero 

13 *5 per cent 

19- 0 

20- 0 


Average, 19-9 per cent. 


Tho figures from which theso averages are taken 
range from 18*2 to 21*6 per cent adsorption, though 
with improvement in technique this variation is 
being reduced. 

If sugar is adsorbed as well as water, tho true 
water adsorption will bo greater, not less, than the 
apparent adsorption calculated above. Since no 
sensible difference has been found between the 
results for varying proportions of solution and flour, 
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or for varying concentrations of solution, the adsorp¬ 
tion of sugar may be taken as very small—this point 
is receiving further attention. Sucrose was chosen 
as control solution because, since the natural extrac¬ 
tives of the wood frequently oontain carbohydrates, 
the probability of further chemical action between 
the wood and the solution is remote. 

A few adsorption experiments have also been 
mode on Whatman filter paper, which show an 
adsorption of 10-0 per cent. These adsorption 
measurements will be repeated on standard cotton 
cellulose. 

The fibre saturation point is that point on the 
vapour pressure isothermal above which the moisture 
content becomes independent of the external vapour 
pressure, that is, the point at which the curve 
becomes virtually parallel to the moisture content 
axis. On tho isothermals of Pidgeon and Maass, this 
point is reached at about 24 per cent for spruce and 
at about 12 per cent for cotton cellulose (both 
measured in vacuo at 23°C.). For spruce these are 
probably the most reliable measurements available. 

The results of the present experiments are of 
interest in indicating that, under complete immer¬ 
sion, a quantity of water, almost equal to that held 
at the fibre saturation point, is retained by the wood 
under the action of non-capillary forces which are 
great enough to overcome the attraction of sugar 
for water in solution. From this we may infer that 
wood, holding water against a lowered vapour 
pressure, and not immersed, will also do so by the 
same forces. That these non-capillary forces are 
due to true surface adsorption appears most probable 
from these experiments. 

When tho capillary radii, required to account for 
capillary adsorption, are calculated for spruce, the 
values obtained 8 run from about 4-5 X 10 8 cm. to 
3*8 X 10 8 cm. according to the vapour pressure. 
Since tho lower of these values is so near the radius 
of the hydrogen molecule, there seems to be some 
doubt about the applicability of thermodynamical 
capillary laws in this instance and the explanation 
of the vapour pressure isothermals in terms of 
surface adsorption up to, or near, the fibre saturation 
point seems preferable. 

Wilfred W. Barkas. 

Forest Products Research Laboratory, 

Princes Risborough, 

Bucks. 

Oct. 7. 

* Vol bob ro 0. B., Dissertation for Doctorate, KJal, 1896. 

* Pldgcon and Maaas, Amer, Chem, Soc„ fit, 3, 1053-1069 ; 1930. 

■ Newton and Gorfcncr, ilo t, (Jm., 74 , 442-446 : 1922. 


Adrenal Cortical Extracts and Sex Changes 

That there is a relationship between tho^adrenal 
cortex and tho sex functions has long been inferred 
from clinical observations, although until recently 
there has been little direct experimental evidence to 
support this view. 

Corey and Britton 1 found that precocious matur¬ 
ation of sex glands of young albino rats followed 
the injection of extracts of the adrenal cortex, pre¬ 
pared by the method of Swingle and Pfiffner. 8 
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Connor* with the rat, and more recently Cleg- 
horn 4 with the mouse have been unable to confirm 
this, however. 

We have also been unable to demonstrate any 
effect of the injection of Swingle and Pfiffner’s 
extract on tho sex function of the mouse. The 
extract used (which was kindly supplied by Mr. 
N. Evers), was 4 Eucortone\ prepared by Messrs. 
Allen and Hanbury. As has been shown in this 
laboratory, Euoortone is capable of keeping com¬ 
pletely adrenalectoinised cats alive for long periods. 

We found that the daily injection of 0*5 c.c. of 
Euoortone subcutaneously failed to produce pre¬ 
cocious maturity in femalo mice as judged by the 
weight of the animal and time of opening of the 
vagina, compared with that of controls, and also did 
not affect the normal course of oestrus in the adult 
female. No difference was observed between male 
mice receiving injections of Eucortone, and controls 
receiving the same amount of saline. 

In view of the evidence of Connor 8 , Asher and 
Klein 6 and others that aqueous adrenal cortical 
extracts are potent to produce experimental sex 
changes, the suggestion that the adrenal cortex 
secretes two distinct hormones must bo seriously 
considered, 

Dept, of Physiology and F. G. Young. 

Biochemistry, H. W. Bknham, 

University College, 

Gower Street, W.C.l. 

1 Corey, K. I,., ami Hrltton, S. W. t Amer. J. Phyeiol., 09, 38 ; 1931. 

• Swingle, W. W„ ami Pflffnor, J. ,T .,Amer.J. Phyuiol, 06, 158; 1081. 

* Connor, C. L., Pruc. Soc. Exp. Jliol. Med., 29, 131 ; 1031. 

4 Cleahorn, K., J. Phytioi ., 76, 193 ; 1932. 
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Natural Melody 

On the evening of October 8, I was at Angmering- 
on-Sea, and my host, Mr. Kenneth Barnes, called 
me to listen to the wind playing, and took mo to 
the bathroom, which faced down wind. The wind 
was blowing hard and gustily, and was producing 
a most amazing effect—exactly as though a flageolet 
were being played by a human performer. 

The melody was in E. major, with A# substituted 
for At;, and it ranged over five semitones, of approxi¬ 
mate frequency 1290, 1448, 1625, 1824, 1932. The 
melody did not slur up and down, as when the wind 
whistles through a cranny, but changed by sharply 
defined steps from note to note. The melody included 
runs, slow trills, turns and grace notes, and sounded 
bo artificial that I felt bound to open the window 
and make sure that tho time was not being played 
by a human performer out of doors. 

The sounds were traced to the overflow pipe of 
the bath, through which air was rushing in at the 
rosette (of six holes, each 9 mm. diameter, set in 
a circle) covering the inner end of the pipe where 
it joined the bath. 

Next rooming I examined the pipe. It was about 
3 cm. in diameter, and about 3 ft. 5 in. long, in the 
form of an S-bend, of which the lower portion passed 
through the outer wall, and ended in an open mouth. 
The natural frequency of the pipe when blown into 
by mouth was about 161—that is, three octaves 
below the keynote of the scale previously indicated. 
Evidently the wind was playing on the 7th, 8th, 
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9th, 10th and 11th overtones of the pipe, and tho 
melody was being produced by the rapid fluctuations 
of wind-pressure. 

I wondor whether such an effect can ever have 
occurred in Nature ?— a broken bamboo stem, for 
example, partially obstructed at its windward ond, 
and so ‘shielded’ by vegetation, soil, otc., as to pro¬ 
duce a pressure difference between its open ends ? 

Tho effect of elaborate melodies thus produced 
without human intervention would be highly magical 
and suggestive. 

R. A. S. Paget. 

I Devonshire Terrace, W.2. 

Oct. 12. 


Higher Vibrations of Ghladni Plates 

The Chladni plates in use at the present time for 
producing nodal lines are ordinarily made of brass, 
ten inches square (or ton inches in diameter if circular) 
and one eighth or one sixteenth of an inch thick. 
They are set in vibration by drawing a violin bow 
along the edge perpendicular to the plate. If the 
plates are any thinner than one sixteenth of an inch, the 
pressure of the bow will tend to distort the plate and 
the resulting figure will be unsymmotrical. Using a 
slight modification of a valve oscillator described 
before 1 , I have succeeded in gotting symmetrical 
figures upon brass plates one thirty-second and one 
sixty-fourth of an inch thick. The plate is balancod 
at the centre upon a small cone attached to the 
vibrating diaphragm of a loud speaker. A brass 
plate any thinner than these will bend under its 
own weight and distort the figure. 

The two symmetrical sand figuros shown in the 
illustration (Fig. 1) were produced upon a brass plate 


Fig. l. 

one thirty-second of an inch thick. It is possible to 
obtain hundreds of symmetrical nodal patterns by 
varying the note of tho electric tube. The patterns 
become more and more complicated as the pitch of 
the note is raised. These thm plates will broak into 
nodal patterns at very high frequencies. 

Prof. Andrade has also invented a vacuum tube 
oscillator for Chladni plates. 1 He uses a magnetic 
coupling instead of the mechanical coupling de¬ 
scribed here. 

R. C. Colwell. 

West Virginia University, 

Morgantown, W. Va. 

Sept. 30. 

1 PkU. Mag., 12. Bujipl. 320, Aur., 1931. 

* • Andrade and Smith, Pm. Phy*. Sw\, 48, 405-411, July, 1981. 
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Research Items 


Medicine Men in Nyasaland.—Tlie Rev. T. Gallon 
Young describes in Man for October the contents of 
lists of the materia medica of threo medicine men, two 
belonging to the Tumbukft-Ramanga and one to the 
Tonga tribe of Nyasaland. The material is all 
written, two-thirds of it by men of education, the 
‘changing’ African. It is to be noted that even in 
the case of the educated, the spell, which it might 
have been expected would be eliminated by educa¬ 
tion, continues to exist side by side with remedies, 
herbal and other, of a moro material nature. The 
practitioners recognise and treat ordinary disease, 
such as pneumonia, epilepsy, syphilis, colic, rheum¬ 
atism, etc., as well as others which we should call 
extraordinary, such as averting tho death of a child 
if tho mother becomes pregnant while nursing, or 
the evil effects of intercourse with a menstruating 
woman. Tho number of ailments or matters treated 
in the rospactivo lists are 20, 21 and 97, the larger 
figure in the third list, however, being due to a 
great extent to method of arrangement. In the last 
list, also, matters connected with sex, prominent 
in all, largely preponderate, more than fifty per 
cent boing connected with this subject. Methods 
in the prescriptions vary widely. Medicines may 
be takon externally or internally, worn inside the 
clothing, around tho neck, smeared on an inanimate 
object or concealed in the ground. They may be 
held beneath the tongue and Spat out as certain 
words are utterod. Sunrise or sunset is the favour¬ 
able timo for taking them. In only one proscription 
is there any reference to invocation—in connexion 
with the ceremony of “closing the grave”. For a 
person lying under bewitchment, the remedy is not 
only applied to the body by rubbing, and worn, 
but also, when it is no longer required, its ingredients 
must be bound up in the cloth in which it is worn 
and “thrown away into running water along with 
a piece of iron”. 

Sex Affiliation.—Mr. F. 13. Williams, Government 
anthropologist in the Territory of Papua, discusses 
in the Journal of the Royal Anthropological Institute , 
vol. 62, pfc. 1, a form of social classification by which 
male children arc classified wdth the father’s group 
and female with the mother’s group. At present 
this classification has been found only among the 
Koiari-spoaking group of the central division ; but 
its distribution may bo wider, though this is not at 
present known. Racially the Koiari, though speaking 
a Papuan language, are mixed with the Melanesians. 
The names of the groups are related only to tho group 
and not to villages. Nor are tho groups totemio or 
exogamic. They are best described as local groups, of 
which the membership is ultimately decided by resi¬ 
dence and by participation in group life. Within the 
family and local group descent is virtually patrilineal. 
Property is inherited by sons fpom their fathers. With 
the female offspring, the position is not so clear. They 
are brought up by and reside with their fathers, 
and in some cases are spoken of as belonging to their 
father’s group, while there is evidently a strong 
tendency to patrilineal descent. Nevertheless they 
are constantly said to belong to their mother’s 
group; and they inherit their mother’s property. 
The affiliation, however, with the mother’s group 
only holds good for one generation back, and really 
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means that a daughter belongs to her maternal 
uncle’s group. Her mothor may belong to quite a 
different group. If marriage is by purchase the 
price goes to the father, but is shared with the 
maternal uncle, unless the nubagha (that is, cross¬ 
cousin in any degree) has been married, when no 
purchase price is paid. Exchange and purchase 
marriage are both practised, though the former is 
regarded as tho ideal. It is possible, therefore, that 
sex affiliation means that the return of the girl to 
her mother’s group was the normal course when 
marriage was by exchange with a cross-cousin, and 
that it still persists, although marriage is no longer 
restricted by the cross-cousin relation* 

Coat Colour and Eye Colour in Rabbits.—Further 
interesting studies of coat colour and eye colour in 
rabbits have been made by Prof. W. E. Castle and 
Dr. Paul B. Sawin (Carnegie Inst. Publ. No. 427), 
From crosses between the English and Dutch types 
of colour marking, Castle has produced the French 
breed known as Blanc de Hotot, which is entirely 
white, except for a ring of coloured fur around the 
eyes, and has brown eyes. His experiments indicate 
that the breed was originally produced from such 
crosses by a cross-over between the closely linked 
genes for English and White-Dutch pattern in an 
individual which was heterozygous for both. It is 
further concluded that rabbit genetics do not sup¬ 
port the conception of step allelomorphism. In 
the general coat colour series six allelomorphs are 
now recognised, including three shades of chinchilla. 
Breeding from blue-eyed chinchillas and various 
other types it is found that the iris colour and coat 
colour series are parallel except that tho darkest 
chinchillas have the lightest blue eyes. It is not 
yet determined whether in dark chinchilla the blue 
eye is due to the same allelomorph as the coat colour, 
or to a separate but closely linked gene mutation. 
The presence of independent modifying genes affect¬ 
ing only iris colour and producing in some cases a 
‘pseudo-brown’ eye is also shown. These experi¬ 
mental results should be of considerable help 
in the analysis of the inheritance of eye colour in 
man. 

The Primordial Germ-cells of Sphenodon —A con¬ 
tribution to the history of the germ-cells in Reptilia 
is made by M. Tribe and F. W. Rogers BrambeU 
(Quart. J. Micr . Soi. 9 76, Pt. II, pp. 251-282, II 
text-figs., 2 pis., 1932) who have examined the embryos 
of Sphenodon collected by the late Prof. Dendy. The 
primordial germ-cells originate in this animal in the 
yolk-sac endoderm of the area opaca all round the 
embryo but chiefly in a crescentic area in front of it. 
They are recognisable before the differentiation of 
the medullary plate, being characterised by their 
large size (as compared with all the other embryonal 
oells) and by their contained yolk-spherules. These 
germ-cells migrate through the yolk-sac endoderm 
and mesoderm, apparently by amoeboid movement, 
and many of them enter the blood-islands and the 
sinus terminalis. They enter the embryo either 
passively in the venous blood-stream or actively by 
migration through the extra-embryonal endoderm 
and splanchnic mesoderm into the lateral walls and 
the mesentery of the mid-gut. The germ-cells in the 
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vessels penetrate the vails of the latter and migrate, 
along with those from the lateral walls and mesentery 
of the mid‘gut, to the germinal ridges. Many germ- 
cells, especially those travelling in the blood stream, 
are carried to other parts of the embryo and ulti¬ 
mately degenerate and disappear. The primordial 
gerra-oells enter the forming germinal ridges before 
the singlo-layered coelomio epithelium covering the 
latter has begun to proliferate. Having reached 
this position the germ-cells lose their yolk- 
spherules and enter on the prophase of the hetero¬ 
typic division. 

A New Family of Coleopterous Insects—Mr. Charles 
Oke has described a new family of small beetles 
from specimens found in nests of an ant at 
Belgrave, Viotoria, where they appear to be living as 
inquilines (Proc. Roy. Soc. Victoria , vol. 44, 1932, 
pt. 1). The name Aculagnathus mirabilis gen. et. sp. 
nov. is given, while the title of Aculognathidae is 
applied to the now family which they represent. The 
most peculiar feature respecting thme insects is seen 
in the highly specialisod mandibles, each with a long 
thin process on its outer edge. When the jaw is 
moved, the process protrudes beyond the labrum, and 
is evidently used for piercing the prey. The labrum 
is also in the form of a process, and, with the labium 
below, forrhs a kind of open sheath for the processes 
of the mandibles. The affinities of the family are 
obscure, but in their tarsal characters they bear 
resemblance to the Lathridiidse. 

Formation of Dungeness.—The theory that the 
foreland of Dungeness was formed by the deposition 
at the meeting of opposing tidal currents has long 
held sway. Mr. W. V. Lewis has now challenged 
this tidal current explanation ( Oeog . J October) 
and explains at length his theory of the formation 
of the headland, based on both historical evidence 
and observation on the ground. He finds that the 
last considerable depression of the land in the 
neighbourhood of Dungeness was the Neolithic 
depression. At that time there was no headland 
and the area of Romney Marsh was an inlet of the 
sea. Mr. Lewis traces the growth of Dungeness to 
elevation of the land accompanied by the heaping 
up of shingle ridges by the prevalent south-west 
waves. He shows how the seaward end of the hard 
resistant Battle Ridge to the west of Dungeness 
marks the beginning of these shingle ridges, which 
formed first in its lee. Each new ridge as elevation 
continued swung round more to the south to face 
the waves. From the thirteenth century onwards, 
depression seems to have set in but so gradually 
that the ridges were built up as the sea level rose 
and at the same time driven inland. These arc the 
main points in the explanation, which enters very 
fully into the history of the various ridges and the 
shoreline. 

Vowels in Italian Words.—When it is recalled 
that the same phrase spoken by different voices 
can be clearly distinguished as different, the com¬ 
plexity of even the physical phenomena of speech 
is not surprising. The necessity for dividing them 
into the simplest elements is apparent, and since the 
vowels can be non-transient they have been the first 
elements of speech to be studied in detail. By the 
aid of oscillograph and electrical apparatus, studies 
similar to those made of the vowels of English, 
American, German and French have been made of 
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Italian vowels by A. Gemelli and G. Pastori in the 
Psychological Laboratory of the Catholic University 
of Milan and have recently been reported to the 
Congress of Psychology at Copenhagen (August, 
1932). In addition to the study of single vowels 
spoken, whispered or sung by various voices either 
intermittently or continuously, special attention has 
been given to the modification in a vowel when it 
forms part of a word or phrase. When a person 
emits a vowel continuously in a normal tone of 
voice, oscillograms are obtained in which the same 
wave-form may be repeated unchanged several 
hundred times. When the production is intermittent 
the central part of each vowel record is formed of 
repetitions of the same characteristic wave-form. 
When tho vowel forms part of a word the oscillogram 
of the vowel contains a variable number of repeti¬ 
tions of the characteristic wave-form depending on 
the importance of tho vowel in tho particular word, 
together with repetition of a less complex wave¬ 
form similar to the samo vowel sung. It is suggested 
that in natural speech tho typical wave-form of each 
vowel is repeated only the smallest number of times, 
necessary for recognition. When all other conditions 
are unchanged this is found to vary with the same 
vowel in different words. It is well known that the 
number of vibrations necessary for the perception 
of pitch of a pure tone depends on the frequency 
and the intensity, but it is not easy to apply these 
results to tho recognition of a vowel or other complex 
sound. 

New Experiments on Superconductivity.—MoLennan 

and his co-workers have recently found that tho 
temperature at which superconductivity appears 
is lower for high-frequency alternating currents 
than for direct currents. Further experiments 
on these lines have now been described (Proc. Roy. 
Soc. f October). The substances used were lead, lood- 
bismuth alloy, tantalum, and tin. Tho now feature 
of the present work is tho superposition of high 
frequency and direct currents in the samo specimen. 
A small resonant circuit made entirely of tantalum, 
or of tin wiped upon constantan wire, was immersed 
in a helium bath, alternating current of frequency 
12 x 10® was induced in the coil and direct current 
was Jed in by wires. The resistances to high fre¬ 
quency and direct current disappeared simultane¬ 
ously at a temperature which lay between the 
high frequency and direct current critical tempera¬ 
tures, The critical temperature for direct current 
was thus lowered by the superposition of the high- 
frequency current, and the critical temperature for 
high-frequency current was raised by the super¬ 
position of direct current. 

Settling of Colloidal Suspensions.—The settling 
of colloidal suspensions under gravity was first 
studied by Perrin, who obtained a simple logarithmic 
law for the equilibrium distribution; and his law 
when modified by a repelling force of van dor Waale’ 
type between the particles was in good agreement 
with later experimental results. More recent work 
led to the conclusion that the equilibrium con¬ 
centration became uniform with increasing depth. 
In the experiments reported by McDowell and 
Usher (Proc. Roy . Soc. t October) tho principal 
feature is a very close temperature control for the 
avoidance of convection currents. The necessity of 
this wag shown by the fact that tho gold sols which 
had ‘settled’ in the thermostat "became apparently 
uniform again when removed to an ordinary room. 
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The experiments indicate that the equilibrium dis¬ 
tribution agrees with the simple Perrin law even 
when the settling layer is 9 mm. deep and the greatest 
concentration of particles is 10 u per c.c. 

Mixtures of Ferrous and Manganese Silicates.—A 
paper by J. H. Andrew and W. R. Mad docks read 
before the Iron and Steel Institute in September 
showed that the equilibrium diagrams of the systems 
MnSiOj —Fo f 8i0 4 and FeS — Fe ( 8i0 4 are of the 
eutectiferous type with limited solubility at each 
end. The melting point of MnO.SiO, is given as 
1305°C. and this substance can hold at the eutectic 
temperature of around 1170°C. not more than about 
ten per cent of tho iron silicate in solid solution. The 
eutectic contains about sixty per cent of 2FoO.£iO a . 
From the pure iron silicate to the mixture with ten 


per oent of the silioate of manganese the melting 
point appears to rise, but the exact constitution of 
the mixtures in this range of composition still awaits 
further elucidation. It is of interest that mixed 
silicates of the composition referred to have Very 
definite crystallisation temperatures, and do not, ail 
is often assumed, pass through a semi - viscous or 
plaatio state at any stage during the solidification. 
The FaS—2FeO.SiO* diagram is also eutectiferous. 
The eutectic melts at around 1000°C. and contains 
some fifty per oent of each constituent. The solubility 
of Fe a Si0 4 in ferrous sulphide is extremely small, 
being given as approximately one per cent. About 
twelve per cent of ferrous sulphide, on the other 
hand, may dissolve in the silioate. The melting point 
of tho latter is 1130 P C,. that of ferrous sulphide 
1160°C. and of manganese sulphide 102O°C. 


Astronomical Topics 


Origin of the Solar System .-—Scientia for September 
ami October contains articles on this subject by 
Dr. A. 0. Gifford of tho Dominion Observatory. 
Wellington, New Zealand. Ho begins with a resume 
of previous work on the subject. In reviewing that 
of Sir James Joans, he should have explained that 
the suggestion that the sun at the timo of appulse 
was highly distended, nearly filling the present orbit 
of Neptune, was afterwards withdrawn, and replaced 
by tho view that the sun was not much larger than 
at present, and that the other star approached 
within tho distance of Mercury. There is also an 
erroneous statement that Jeans dated the approach 
of the other star as millions of millions of years 
ago ; this should read thousands of millions. 

Dr. Gifford is an enthusiastic follower of the late 
Prof. A. W. Bickerton, who advocated stellar impacts 
to explain novje and the birth of planetary systems. 
Most astronomers consider that such impacts would 
be far too infrequent to explain novee, of which 
some forty or fifty are observed in a century, and 
probably many faint ones are missed. But this 
objection is of less weight when the impacts are 
invoked to explain planetary systems, as these may, 
for all we know to the contrary, be extremely rare 
in the universe. Indeed, both Dr. Jeffreys and Prof. 
Luyten have* in rooent years adopted the view that 
the approach of the two stars was so dose that their 
outer portions actually collided. Dr. Gifford prefers 
to go a stage further, and to assume that the impact 
was so nearly central that the greater portion of 
the two stars coalesced to form our present sun, 
while the tidal filaments raised on both of them would 
be the origin of the planets. More exact computa¬ 
tions are needed than those given in the articles, but 
some the theory of a nearly full impact seems to havo 
advantages, compared with that of a grazing one. 

The Distance of Nova Persei and Nova Ophiuchi.— 
Dr. Spenoer Jones’s researches on the distance of 
Nova PictoriB encouraged him to investigate the two 
novae mentioned above. The parallax 0-011* is often 
quoted for Nova Persei; this was deduced by assum¬ 
ing that tho large expanding nebulosity seen some 
months after the outburst was due to the spread of 
illumination from the nova. In the Observatory for 
September Dr. Spencer Jones points out (as Newcomb 
had done before) that the above parallax involves 
the assumption that tho nebulosity is at the same 
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distance from us as the nova ; if the nebulosity is 
nearer than the nova a smaller parallax results. He 
deduces a new parallax from the much smaller 
expanding nebula discovered by Barnard in 1910 ; 
this is assumed to be an actual expansion of a shell 
of gas with a speed (deduced from the spectroscopic 
measures) of 1110 km./see. A parallax of 0-00205* 
is found, implying a distance five times as great as 
previously assumed, and an absolute magnitude at 
maximum of -8-3. A different method was used 
for Nova Ophiuchi. The interstellar calcium lines in 
this star gave a velocity differing by 24 km. /sec. 
from that resulting from the usual supposition that 
this gas is at rest in space. This assumption only 
holds for regions not very distant from the sun ; 
beyond this region galactic rotation produces a 
differential velocity. The mean distance of the 
intervening gas is taken to be half the distance of the 
nova ; a parallax of 0 -00029* results for the latter, 
so that it is seven times as remote os Nova Persei. 
This seems to be the most distant nova observed 
(except those in tho spiral nebulas) and the only 
one for which this method can be applied. Tho 
absolute magnitude at maximum comes out - 5-5, 
which is considered reasonable. 

New Minor Planets EA X and HA. —E. de la 
Villemarque, 8.J., who has constructed tables for 
calculating the perturbations of minor planets by 
Jupiter, has now published (Astr. Nach. f No. 5898) 
coefficients of the perturbation terms in the cose of 
tho planet EA U now named Amor. It belongs to 
tho same group as the planet Hungaria, so the 
tables for this group could be utilised ; these tables 
should aid in the recovery of the planet when it 
again approaches the earth. 

A telegram from the I.A.U. Bureau reported the 
following observation of the planet 1932 HA at 
Kdnigstuhl; Oct. 7 ( l2h42-4™ U.T. ; R.A. 8>'22“M> ; 
N. Docl. 23° 30', mag. 15*5. Daily motion + l m 
36* O' in Deck The telegram asked for tho observa¬ 
tion to be controlled, but os the position and motion 
are close to the predicted values, it seems likely to 
be right; if so, the observation will be valuable for 
improving the orbit, as the arc of observation in 
April and May was too short to give very exact 
elements; the brightness should remain nearly 
constant for some time, as the planet though receding 
from the sun is approaching the earth. 
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Fourteenth International Physiological Congress 


♦"pHE members of the Fourteenth International 
X Physiological Congress assembled at Rome on 
August 29 in circumstances embarrassing to the law- 
abiding scientific worker. The approaches to the 
Campidoglio, where the inaugural session was to take 
place, proved to bo guarded by several cordons of 
police. After passing a close inspection by a civilian 
official and, at the doors of the 8ala di Giulio Cesaro, 
a final chock by two imposing flunkeys, those dele¬ 
gates who had not forgotten their cards of member¬ 
ship wore able to hear speeches of welcome by the 
Governor of Rome, tho Minister of Education, and 
others. An inaugural address by Prof. A. V. Hill 
should have closed the proceedings, but the Congress 
was unexpectedly honoured by the appearance of 
Signor Mussolini, who, in a few gmceful phrases, 
extended to the Congress the welcome of his Govern¬ 
ment. 

Prof. Hill, relying on the existence of advance 
printed copies of his address, earned the gratitude 
and admiration of many by curtailing severely the 
academic sections of his speech ; bringing incident¬ 
ally into deservedly greater prominence some timoly 
comments on the “intolerable burden of the litera¬ 
ture" under which physiologists, no less than other 
scientific workers, sweat and groan. “The days are 
already too short, to read all that appears in print." 
With bluntness tempered by liis usual good humour, 
he discussed tho unnecessary multiplication of papers 
and pointed to tho two major causes of tho nuisance 
—self-advertisement by youngor men, whose advance¬ 
ment depends all too often on tho weight of paper 
they have sullied with printer’s ink ; and, in some 
countries, profit-making by publishers and owners 
of scientific journals. All journals should be owned 
and controlled, ho insisted, by scientific societies, and 
he recommended that the Congress should appoint 
an international committee forthwith to consider the 
publication and cataloguing of physiological and 
biochemical papers. Not only in writing about our 
work, but also in speaking about it, ho further 
insisted, we too often waste our opportunities and 
the tune of our colleagues at scientific meetings. 
“There is no excuse for telling busy people in fifteen 
minutes what they could perfectly well read in 
five. . . 

The inaugural meeting finished before lunch, and 
the remainder of the day was spent in visiting tho 
excavations at Ostia and bathing at tho famous 
Ostia Lido ; the serious work of the Congress began 
on Tuesday, when four parallel sections were held 
morning and afternoon, each session being composed 
of six to twelve papers having some central theme 
in common. A reception offered by His Highness 
the Governor of Rome at tho Palazzo dei Conser- 
vatori concluded the activities of the second day. 
On Wednesday, in addition to the morning and 
afternoon sessions devoted to tho presentation of 
original papers, Prof. P. Karrer delivered an address 
to the Congress entitled “Uber Carotinoido und Vitamin 
A" ; and the evening was the occasion of a banquet 
given by the organising committee of the Congress 
at the Hotel Excelsior- At the banquet, consisting 
mainly of Italian dishes, excellently served, and 
admirably adapted to the heat of the evening, 
speeches were made by prominent physiologists from 
all ports of the world, congratulating the Organising 
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Committee on the excellence of its arrangements. 

Thursday was a holiday from all scientific dis¬ 
cussion and the Congress journeyed to Tivoli, where 
it spent a peaceful day in the delightful parks of 
tho Villa Adriana and the Villa D’Este. The Fjriday 
afternoon sessions were preceded by a lecture given 
by Prof. I. P. Pavlov on the more recent work of 
his school (“La Physiologic do l’activit^ nervouse 
sup^rieure"). He spoke in German to a large and 
deeply interested audience. 

On Saturday morning a party of members of the 
Congress was receivod in audience by the Pope, and, 
in tho afternoon, the concluding session was held in 
the Royal Academy of the Lincci. After a short 
speech of welcome by the president of the Congress 
(Prof. Bottazzi), Profs. Barger and Mansfold (the 
former in Italian, to the envy of his colleaguos, and 
the amazement of those who were unaware of his 
linguistic reserves) conveyed tho thanks of the mem¬ 
bers of the Congress to Prof. Bottazzi and the 
Italian Organising Committee, and the appreciation 
of the magnitude of their task. Prof. Pavlov, in 
the name of the Russian physiologists, then invited 
the International Physiological Congress to hold its 
fifteenth mooting in Russia : this invitation was 
accepted with acclamation. Prof. Frank then pro¬ 
posed that the succeeding Congress, in 1938, should 
bo held in Germany : this also was agreed to. 
Members of the Congress then visited tho picture 
galleries until it was time to cross tho road to the 
Famesina Palace, where tho Royal Academy of 
Italy hold a reception. In the absence of tho president, 
Senator Marconi, the vice-president received the 
guests. 

On Sunday, a party loft for a three days’ visit 
to Naples, and its Marine Biological Station. Excur¬ 
sions wero arranged for those who wore unable to 
take part, but wished to remain in Romo another 
day. 

Any detailed description of tho subject matter of 
the four hundred papers communicated to the Con¬ 
gress would be out of place here, and is rendered 
unnecessary by tho publication of tho Proceedings 
in book form by the Organising Committee. Some 
notion of the activity of physiologists in different 
fields during the past three years may bo obtained 
from tho following summary of tho subject matter 
of each of tho thirty-ono sessions of the Congress. 

2 Sessions each : Circulation, muscle, central 
nervous system. 

Sessions each : Carbohydrate metabolism, 
general chemistry, internal 
secretions, vitamins, physical 
chemistry. 

1 Session each : Respiration, enzymes, fat meta¬ 
bolism, general metabolism, 
nerve, blood, digestion, pharm¬ 
acology, special senses, repro¬ 
duction, plants and bacteria, 
cellular physiology. 

£ Session each : Kidney, immunity. 

(4 Sessions unclassified. Two half-sessions counted 
as one session throughout.) 

An analysis of the nature of the communications 
reveals two interesting characteristics : the relative 
predominance of work of a chemical or physical 
nature, and the absence of any advance of a notabla 
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kind in any quarter. Consequently, if ire are to 
mention any particular paper rather than any other, 
the choice must, of necessity, be made more or less 
at random, and be influenced as much by our own 
personal interests, as by the intrinsic merit of the 
work itself. Indeed, the great difficulty that we 
found in preparing a review of the scientific pro¬ 
ceedings which should be of interest to physiologists 
in general—we very early abandoned the attempt to 
make it of interest to workers in other branches of 
scienoe—has convincod us that the wrong type of 
paper was presented. An international congress, 
meeting trieimially, besides giving opportunity for 
personal contacts and private discussion—as was 
emphasised by Prof. A. V. Hill, in his opening address 
—should consist mainly, if not entirely, of reviews 
of the progress made in the last three years. These 
should bo of interest to workers in all branches of 
physiology. Such a limitation in scope would do 
much to relieve the present congestion of space-time. 

A number of new technical methods have been 
introduced since the last Congress. In the realm 
of cellular physiology there is tho centrifuge- 
microscope of Newton Harvey (Princeton), with 
which he has been able to measure the interfacial 
tension at the surface of living organisms by observing 
a cell being pulled into two parts by a known centri¬ 
fugal force after injecting a drop of oil. Then, in 
the realm of muscle physiology, there is the method 
of von Muralt (Heidelberg) for observing the changes 
in the anisotropic properties of striated muscle 
during a tangle twitch by recording the Fizeau- 
Foucault bands : further developments of this 
technique will be awaited with great interest. Lastly, 
in the realm of cardiology, there is tho di-olectrograph 
of Atzlor and Lehmann (Dortmund). This is an 
instrument for recording the output of the heart in 
human subjects. Two plates are placed, one on the 
subject’s chest and the other on his back ; they 
thus act as a parallel plate condenser and the capa¬ 
city between them is greater at tho end of diastole, 
when the heart is full of blood, than it is at the end 
of systole. These changes in capacity are arranged 
to affect the frequency of an oscillating circuit, and 
the changes in frequency are recorded as deflections 
of an oscillograph after suitable detection and 
amplification. No suggestion is made that the records 
are quantitative, since much of the blood expelled 
at each systole is retained in the pulmonary circula¬ 
tion, but the shape of the di-electrograph record 
appears to be constant for any given subject under 
given conditions, and it seems probable that varia¬ 
tions in this shapo may have diagnostic significance. 

Tho number of communications concerned with 
muscle physiology reflected tho unusual activity 
which has characterised this field of work during 
the last few years. E. Lundsgaard (Copenhagen) 
reported tho results of a more exact study of the 
phosphagen breakdown during activity of muscles 
poisoned with iodoacetic acid. The strict propor¬ 
tionality between phosphagen breakdown and energy 
released in a series of isometric twitches (ST/) earlier 
roported by him, is confirmed in all cases where tho 
muscle is not too severely fatigued. Tho energy 
released never exceeds that which would be derived 
from the chemical reaction in question. In later 
stages of fatigue, extra energy is released and this 
has now been traced by Lundsgaard to the hydrolysis 
of odenylpyrophosphoric acid. 

F. O. Schmidt (St. Louis) reported measurements 
on the effect of stimulation on the oxygen consump- 
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tion of nerve, leading to the important resuli that 
stimuli too small to produce an action current Also 
fail to produce an increase of oxygen consumption. 
A neat demonstration of this was achieved by 
choosing stimuli within the range of magnitude over 
which reversal of the direction of the current affects 
considerably the magnitude of the action current 
induced. The extra oxygen consumption was found 
to be proportional to the action current. 

Kato and his co-workers (Tokyo) reported their 
successful isolation of single nerve fibres from a 
nervo trunk such as the peroneal or sciatic, and their 
observation that the effect of stimulation depends 
upon the size of the fibre. The contractions of muscle 
fibres innervated by such a fibre obey the all-or-none 
relation. 

Tho study of ‘chronaxio’ continues steadily. 
Lapicque (Paris) read a paper introducing the term 
- ‘metachronosis’ to indicate the changes in the time 
relations of excitable tissues in the same way that 
metamorphosis indicates the changes in their anato¬ 
mical form. Such metachronosis may bo duo to 
toxic agents, such as curare ; or it may be physio¬ 
logical, for example, as a result of iterative stimulation 
of the sympathetic system. Such metachrorioses 
have recently been the chief study of Lapicque's 
disciples. This paper provoked Rush ton to remind 
us that many workers (notably Keith Lucas) have 
failed to observe any metachronosis as a result of 
curarisation, and that one of tho most certain ways 
of changing the apparent time relations of an excit¬ 
able tissue is to change tho size and disposition of 
the stimulating electrodes. 

Representing tho physiology of the circulation and 
respiration, we may instance the communications 
of Anrep and his co-workers (Cairo), who reported 
the results of their investigations on the respiratory 
variations in the heart frequency, using innervated 
heart-lung and similar preparations. They have 
come to the conclusion that these variations have 
both a central and a reflex origin, and their 
papers were followed by a discussion, whioh was 
all the more welcome in comparison with the apathy 
of the audience on most occasions, and in which 
Prof. Bering (Cologne) took a prominent part. 

Among the more interesting contributions in the 
field of metabolism were three from R. A. Peters and 
hie school (Oxford) on the nature of the function of 
vitamin B in nervous tissue. Different parte of the 
brains of pigeons wore minced and incubated in 
phosphate buffer at pH 7 *4, and the rate of oxygen 
consumption measured. In the absence of added 
substrate, or if the substrate were succinic acid, no 
significant difference could bo observed between the 
oxygen consumption rate of the tissues of normal 
and of avitaminous birds. The ability of the tissue 
to oxidise added glucose was, however, markedly lees 
in the case of avitaminous birds and the difference 
was even more apparent when lactate was the added 
substrate. The pathological tissue had in this oase 
only 60-70 per cent of the respiration rate of the 
normal. Not all parts of the brain appeared to be 
affected : the optic lobes gave the most striking 
results, whilst cerebellar tissue seemed to be unaf¬ 
fected. That the effect is directly related to the 
vitamin deficiency and is not merely the result of a 
lowered vitality, was clearly demonstrated by the 
observation that within 24 hours of the administra¬ 
tion of a curative dose of vitamin B t concentrate to. 
birds showing serious polyneuritic symptoms, the 
tissues in question proved to be normal once more. 
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Of similar significance is the demonstration that the 
administration of the concentrate to the minced 
tissue in vitro abolishes at once the difference between 
the avitaminoua and the normal tissue. 

H. fi* Himwioh and others (New Haven) con¬ 
tributed ( the results of a careful study of alcohol 
metabolism in dogs and men. Clear evidenoe has 
been obtained of a state of acidosis during the 
twenty-four hours following the oral administration 
of ethyl alcohol equivalent in amount to eight 
‘double whiskies*. The bearing of this finding on the 


measurement of the respiratory quotients of human 
subjects needs no emphasis. 

In the physiology of digestion, mention may be 
made of the accounts given by Soula and oo-workers 
(Toulouse) on the relation between the blood sugar 
concentration and the secretion of the digestive 
juices, and of the studies on the effect of fat on gastric 
secretion and motility by Lim (Peiping) and Ivy and 
Zettelman (Chicago). & 

L. E. Bayuss. 

P. Egolbtok. 


Co-operation in Electrical Standards 


A FACTOR which has greatly facilitated the 
rapid development of the electrical industry 
throughout the world is the close agreement which 
exists in practically all countries ae to the units in 
terms of which the various electrical quantities are 
measured. The international adoption of the units 
of current and voltage, for example, has been a 
great help to international trade. It is a pity that 
a similar simplification has not been introduced 
into the various national units of length, mass and 
money. Luckily, the agreement in electrical matters 
is based upon measurements of the highest pre¬ 
cision made in the leading laboratories of the world. 
The close co-operation which exists between the 
scientific workers and standardising institutions of 
all nations has made this possible. A brochure 
recently published from the National Physical 
Laboratory (H.M. Stationery Office, 2s.), containing 
Papers 2 and 3 of its “Collected Researches”, vol. 24, 
is an admirable illustration of this co-operation. 
Part 2 gives the intorcomparison of the capacitance 
(capacity) and power factor of a mica capacitor 
(condenser). The tests were made by H. L. Curtis 
and C. Matilda Sparks of the Bureau of Standards 
and Dr. L. Hartshorn and N. F. Astbury of the 
National Physical Laboratory. Part 3 givos an 
international determination of the electromotive 
force of the normal Weston cell by P. Vigouroux 
of the National Physical Laboratory. 

A mica condenser was transported on four occa¬ 
sions between the U.S. Bureau of Standards and 
the National Physical Laboratory. Seven sets of 
measurements were taken. During the first trans¬ 
portation a change occurred in the capacitance but 


no subsequent changes were observed. The change 
in capacitance of a mica condenser with barometric 
height is normally about 0*2 parts in ten thousand. 
The differences in the barometric pressure due to 
the relative altitudes of the two laboratories 
and ordinary atmospheric variations probably pro¬ 
duced a change of less than one part in ten thousand. 
When due allowance was made, the measurements 
carried out in the two countries agreed to about 
tho hundredth part of one per cent. This is quite 
satisfactory seeing that the methods of measure¬ 
ment adopted by the two laboratories were quite 
different. 

Mr. Vigoureux’s paper gives an account of new 
determinations of the international units of current 
and voltage which were made in Berlin in the 
summer of 1931 by members of the staffs of the 
National Physical Laboratory, the U.S. Bureau 
of Standards, Washington, and the Physikalisch- 
Technische Roiohsanstalt, Germany. The measure¬ 
ments were made by weighing the amount of silver 
deposited when tho current flows through a solution 
of silver nitrate. In the experiments described 
the same current was passed in succession through 
the apparatus belonging to the three national repre¬ 
sentatives, who each made weighings of the silver 
deposited. The mean results’of a number of experi¬ 
ments agreed to about one five-hundredth part of 
one per cent. Standard cells used at the various 
laboratories as standards of voltage were measured 
in terms of the current so determined, and certain 
small discrepancies which hod been suspected 
between measurements made in the different coun¬ 
tries were accounted for satisfactorily. 


Building Research* 


M ANY developments in the work of the Research 
Station near Watford are described in the 
Report of the year’s work of the Building Research 
Board recently published, and in spite of necessary 
economies evidence of useful activities for the 
improvement of materials and construction are no 
less apparent than in former years. 

The cost p£ building is influenced by the regula¬ 
tions enforced in connexion with construction, and 
; ihe modification of these regulations so far as London 
» concerned has called upon the work of the Station. 
At the request of the London County Council, a 
committee has been set up to review the present 
/ methods and regulations for the use of reinforoed 
concrete and a considerable part has been taken in 
b of Scientific sad Industrial Research. Report of tho 



tho work of the Steel Structures Research Com¬ 
mittee, resulting in revised regulations by the 
Council on the subject of steel-framed buildings 
which should appreciably assist the Bteel industry 
and help to reduce building ooste. 

Teste on building materials are naturally a large 
item in the list of the researches undertaken by 
the Station and the increasing number of requests 
for such tests from Outside has made some definite 
policy on this matter imperative. It has been, 
decided to enlist the services of approved firms of 
testing engineers and institutions in carrying out 
this work under the supervision of the Station 
rather than incur large capital outlay, and this 
effort to reduce overlapping and utilise existing 

r otes is to be commended. The tests thus made 
be to the approval of the Station, which will 
issue Certificates upon them. 




708 


The London County Council has approached the 
Building Research Station on the subject of fire risks, 
and the testing of materials for fire resistance, 
necessarily a matter involving considerable capital 
cost, is being debated with firms interested in the 
production of such materials, For experiments on 
the heating of buildings it is proposed to construct 
a special house where walls, floors and ceilings would 
be capable of thermal control, while for the pre¬ 
diction of sunlight obtainable by any room in a 
proposed house a simple instrument, the ‘helidon’, 
has been designed. The difficult problem of excluding 
damp from dwellings has been further investigated, 
and it would appear that a large number of specifics 
for treating walls to prevent the entrance of moisture 
are of very small value. Much remains to be done 
on this subject, but it seems likely that some means 
of allowing moisture to evaporate externally is more 
promising as a solution than attempts to render 
walls wholly impervious. 

In connexion with the weathering of stones, tho 


work of the Station on the selection of stone for 
repairs to the Houses of Parliament will be remem¬ 
bered, and now a survey of building stone resources 
is being undertaken in collaboration with H.M. 
Geological Survey, nearly 150 samples of Portland 
stone having been examined during the past year. 
The selection of suitable stone for building has, as 
is too well known from examples of decay, a very 
marked bearing on the ultimate cost of upkeep, and 
as this decay is due to many diverse agencies which 
operate very unequally in different localities, the 
acquisition of adequate knowledge requires pro¬ 
longed investigation. 

This survey by no means exhausts the account 
of the work done during the year by the Building 
Research Board, os indicated in the 150 pages of 
the Report, but is sufficient to show the contribution 
which the Research Station is making to bring the 
appreciation of the fruits of science home to the 
architect and industrialist and to indicate how such 
knowledge can bo turned to practical account. 
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Physics in Meteorology 


^T\HE eighteenth lecture of the “Physics in 
i Industry” series founded by the Institute of 
Physics was delivered on November 2 by Dr. G. C. 
Simpson, Director of the Meteorological Office, who 
took as his subject “Physios in Meteorology.” Dr. 
Simpson said that motcorology is mainly applied 
physics ; every branch of physios finds an applica¬ 
tion in it and he described five recent meteorological 
investigations which have respectively depended 
on an application of sound, light, heat, magnetism 
and electricity. 

When large and violent explosions occurred it 
was noticed that tho sound was loudest near the 
origin and then decreased, as one would expect, 
until at a certain distance, about sixty miles, it 
could no longer be heard. The surprising observa¬ 
tion, however, was made that at still greater dis¬ 
tances, more than 120 miles, tho sound was again 
audible. After the War, much work was done to 
try to find an explanation of this curious effect. 

\ In Great Britain, Dr. F. J, W. Whipple of Kew 
Observatory organised an investigation and records 
were obtained at Sheffield, Birmingham, Bristol, 
Nottingham and Cardiff of the sounds made when 
large guns were firod in Shoeburyness, near the 
mouth of the Thames. The result of this work 
has shown that the old idea that the upper atmos¬ 
phere— the stratosphere—is cold throughout, con 
no longer be held. The stratosphere is oold up to 
a height of about 25 miles and then it becomes 
warm again and at great heights becomes even 
warmer than at the surface. 

The theory of optics has been used very much 
in meteorology especially to determine whether 
clouds are composed of water or ice, but recently 
spectroscopy has been used by Dr. G. M. B. Dobson, 
of Oxford, to investigate the amount of ozone present 
in the upper atmosphere. He finds that, while there 
is practically no ozone lower than 30 miles above 
the surface, at greater heights there is a relatively 
large quantity and it is the presence of this ozone 
which makes tho upper atmosphere warm. A very 
unexpected result has come out of this work, for 
Dr. Dobson shows that the ozone is not uniformly 
distributed, but is concentrated in the neighbourhood 
of cyclonic depressions and is relatively weak in 

No. 3288, Vol. 130] 


the neighbourhood of anticyclones. How cyclones 
and anticyclones, which are known to be phenomena 
of the lower atmosphere, can effect the amount of 
ozone 30 miles up in the atmosphere, or whether 
it is the other way about and the ozone causes the 
cyclones, aro problems which cannot yet be solved. 

For his example of the application of tho physics 
of heat to meteorology, Dr. Simpson described some 
of his own work on the balance of incoming and 
outgoing radiation. Heat reaches the earth as short- 
wavo radiation from the sun and leaves again as 
long - wave radiation from the upper atmosphere. 
The incoming radiation is much greater in equatorial 
than in polar regions, thus accounting for the 
difference of temperature between the equator and 
the poles. Calculations, however, show that the 
outgoing radiation is practically the same from all 
parts of the earth, and the poles send as much radia¬ 
tion into outer space as do the equatorial regions. 
As the polar regions send out much more heat than 
they receive from the sun, the loss has to be made 
up by transfer of heat from low to high latitudes. 
It is the transfer of this heat which is the driving 
force of the winds. 

Magnetism has not much direct effect on the 
atmosphere and, therefore, does not enter much 
into meteorology : but in most countries the study 
of the natural magnetism of the earth—terrestrial 
magnetism—is part of the duty of meteorologists, 
and in Great Britain two of the chief observatories 
where terrestrial magnetism is studied are under 
the control of the Meteorological Office. Terrestrial 
magnetism is known to be greatly affected by the 
activity of the gun and so is the atmosphere, but 
it has always been difficult to find any relationship 
between terrestrial magnetism and the atmosphere. 
Recently, however, Mr. J. M, Stagg, who is at present 
in charge of the British Polar Year Expedition to 
Fort Rae in Canada, has found an interesting rela- 
tionahip at Aberdeen between magnetic activity and 
the barometrio pressure. This relationship, however, 
must be examined further before it can be shown 
to be real, 

Eleotricity, unlike magnetism, plays an important 
part in meteorology, especially in thundsttAonto. 
Dr. Simpson, however, discussed another 

. :..v 
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atmospheric electricity and described the electrical 
field which always exists even in fine weather near 
the earth's surface. He said that this field is prob¬ 
ably due to the fact that the conducting layers in 
tile upper atmosphere, the so-called Kennedy- 
Hoaviside and Appleton layers, are maintained at 
a potential of several million volts above ground 
potential. How the difference of potential is main¬ 
tained is one of the main problems of atmospheric 
electrioity. Prof. C. T. R. Wilson considers that 
thunderstorms are the cause, while others consider 
that some solar effect is responsible because the 
potential is highest each day when the earth’s north 
magnetic pole points most directly towards the sun. 
In conclusion. Dr. Simpson described some recent 
experiments at Kaw Observatory which indicate that 
the ionisation of the lower atmosphere is not uniform, 
blit that the ions occur in parcels. This observation 
is likely to have an important bearing on the theory 
of the ionisation of the atmosphere. 


University and Educational Intelligence 

Bristol. —Mr. N. F. Mott, lecturer in mathematics 
in the University of Cambridge, has been elected to 
the Melville Wills chair of theoretical physics in 
the University of Bristol in succession to Prof. J. E. 
Lennard-Jones. By agreement with the University 
of Cambridge, Prof. Leonard-Jones will give assistance 
to the Wills Laboratory during the present session 
and Mr. Mott will not take up his duties until next 
-autumn. 

Dr. C, M. Yonge, of the Marine Biological Labora¬ 
tory, Plymouth, has been appointed to the chair 
of zoology in the University. 

Cambridge. —Dr. Drury has been appointed 
Huddersfield lecturer in special pathology. J. S. 
Turner, of Selwyn College, has beon appointed to 
the Frank Smart University studentship in botany. 

Sir James Jeans will deliver the Henry Sidgwick 
memorial lecture on November 26 at 5 r.M. in the 
College Hall, Newnham College. The subject of the 
lecture is “The Furthest Depths of Space”. 

London. —In consequence of the announcement 
that Major the Hon. John J. Astor, M.P., was the 
anonymous donor in 1920 of the gift of £20,000 for 
the endowment of the University chair of physiology 
at the Middlesex Hospital Medical School, it has 
been decided that the title of this chair shall now 
be the “John Astor Chair of Physiology tenable at 
the Middlesex Hospital Medical School”. As recently 
announced, a gift of £1,500 a year for seven years 
has been promised by the Prudential Assurance 
Company for the endowment of the chair of public 
health tenable at the London School of Hygiene and 
Tropioai Medicine; it has been decided that the 
chair shall be known as the “Prudential Chair of 
Public Health” for the duration of the gift, 

The title of emeritus professor of mathematics in 
the University has been conferred on Prof. S. A, F. 

-‘White, oar his retirement from the chair of mathe¬ 
matics at King’s College. 

r > Manchester.—D r* John Hollingworth has been 
appointed to succeed Prof. Miles Walker, who has 
mid the i chair of electrical engineering in the 

pUnitwifejr and College of Technology since 1012* 
Walker’s many services to electrical 
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engineering are well known; in Manchester he will 
be remembered for the close association of the 
engineering industry and the University which he 
has been instrumental in bringing about. Dr* Holling¬ 
worth was educated at Bradfieid College, University 
College (London), Peterhouse (Cambridge) mid the 
City and Guilds Engineering College. Ho was a 
wrangler at Cambridge in 1907, and has since held 
various appointments both industrial and acosmic* 
Prior to 1917 his experience was all in heavy engineer¬ 
ing ; since that date he has been engaged in radio 
research. 

The following appointments have also been made : 
Demonstrator in anatomy, Mr. A. N. Birkett; 
demonstrators in pharmaceutics, Dr. Kenneth 
Bullock and Mr. S. L. Prescott; lecturer in mathe¬ 
matics (College of Technology), Mr. James Topping ; 
assistant lecturer in metallurgy and assaying (College 
of Technology), Mr. E. A. Fowlor ; demonstrator in 
physics (College of Technology), Mr. Joseph Bor. 

Mr. C. J. P. D. La Touche has resigned his post as 
research assistant in mycology on his appointment 
as lecturer in botany in University College, Dublin. 

The Council has accepted from Mrs. R. W, William¬ 
son a portrait in oils of her father-in-law, the late 
Prof. W. C. Williamson, who was in charge of the 
teaching of zoology, botany and geology in Owens 
College from 1851 until 1892. 


The thirty-third annual mooting of the Science 
Masters’ Association will bo held at the University 
of Bristol on January 3-6, 1933, under the presi¬ 
dency of Prof. A. M. Tyndall, who will deliver an 
address on “Gaseous Ions”. Several lectures have 
also been arranged to bo given by members of the 
staff of the University. Further information can be 
obtained from the Annual Meeting Secretary, Shirley 
Hill, Boden Road, Hall Green, Birmingham. 


Calendar of Geographical Exploration 
Nov. 8 , 1903 .-—An Antarctic Rescue 
Cftpt. Irizar rescued Otto Nordenskidld and his 
party. Dr. O. NordenskiOld, nephew of the hero of 
the Vega expedition, with C. A. Larsen and J. Gunnar 
Andersson, left Gdteborg on October 16, 1901, for re¬ 
search work in the an tarn tic. His vessel was off the 
South Shetlands in 1902 and procoodod down the 
west coast of Louis Philippe Land, discovering that 
the Orleans channel did not reach Weddell Sea, but 
vfras merely a part of Gerlacho Strait. On February 12 
NordcnskiOld, three scientific workers and two sailors, 
landed on Snow Hill Island in 64° 25' S. and estab¬ 
lished winter quarters. The ship went north to carry 
on researches in the open sea* She did not return in 
spring aa expeoted and the party was compelled to 
spend a second winter, during which the insularity of 
Ross Island was established. In October, 1903, Nord- 
enskidld encountered Andersson and a companion, 
black from head to foot and with long black hair and 
bushy beards, so that they were at first not recognis¬ 
able. They had left the ship when it became clear 
that she could not reach the winter camp and had 
set out on foot, eking out their scanty diet with seal 
Oil. On November 8 ,Capt. Irizar of the Argentine naval 
vessel, Uruguay , reached Snow Hill Island and, that 
night, by an extraordinary coincidence, Larsen and 
the crow also arrived. The ship; had been oaught in 
the ice in Erebus and Terror Gulf in January and so 
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damaged that she sank; the crew had wintered on 
Paulet Island. Capt, Irizar’s timely arrival thus 
saved the whole party* 

Nov. io# 1898 —Sir Charles Hon in Sarawak 

Sir Charles Hose, with Dra. McDougall and C. S. 
Myers, set out for the hitherto unexplored regions 
between the headwaters of the Batang-Kayan, Rijang 
and Baram Rivers in the Madang territory of Borneo. 
Between 1884 and 1892, Hose explored most of 
northern Sarawak and opened up much previously 
unvisited country in the valley of the Baram River, 

Nov. 13# 1709,—Alexander von Humboldt 

On the night of November 12-13, Alexander von 
Humboldt observed in Cumana, Venezuela, that meteor 
shower which forms the starting point of our know¬ 
ledge of the periodicity of the phenomenon. Hum¬ 
boldt and A. Bonpland, the botanist, had sailed from 
Corunna in 1799, stopped at Tcneriffe and ascended 
the peak, and thence proceeded to Cumana. From 
Cumana they went to Caracas and in 1800 Humboldt 
left that town to explore the Orinoco River. He 
covered 1726 miles of wild and uninhabited country 
and confirmed the fact that the Cassiquiari links the 
Amazon to the Orinoco. Teixeira had been told of 
the probability of this when he explored the Amazon 
in 1037-39, but the statement was received with 
incredulity. On November 24, 1800, Humboldt and 
Bonpland went to Cuba and, after a stay of some 
months, reorossed to Cartagena. They ascended the 
Magdalena, crossed the Cordilleras and reached Quito 
on January 6,1802. They climbed Pichincha and Chim¬ 
borazo and mad© an expedition to the sources of the 
Amazon. At Callao, Humboldt observed the transit 
of Mercury. Humboldt contributed much to the 
purely exploratory side of geography, but his more 
important work was the laying of the foundation of 
the broad outlines of physioal geography and meteoro¬ 
logy. Ho discovered the decrease in intensity of the 
earth’s magnetic foaee towards the equator; he 
worked out a formula relating decrease in temperature 
to elevation above sea level; he introduced the idea 
of isothermal lines. Ho was also interested in the 
relation between plant and animal life and its environ¬ 
ment. Humboldt’s example was a powerful stimulus to 
the development of the scientific Ride of subsequent 
explorations. 

Nov. 13 , 1883 .—Kishen Singh's Famous Journey 

“A-K’\ Kishen Singh, arrived at Darjeeling after 
the last and most remarkable of his memorable 
explorations. Ho set out from Darjeeling in 1878, 
reached Lhasa, travelled across Tibet, crossed the 
Altyn Tagh and reached Sa-Chow, his northern limit. 
He then crossed eastern Tibet, entered China and 
Journeyed through Batang. He could not get a 
passage to Assam, so he turned northwards and made 
a great bend round the Brahmaputra River, whioh 
he ultimately touched at Tsetang. This magnificent 
feat included the crossing of a vast area of entirely 
unknown country, from which he brought back 
details of atmospheric conditions, population and 
trade possibilities. His survey suggested the belief, 
confirmed later by the travels of Kinthup, a native 
of Sikkim, that the Brahmaputra, the Dihang and 
th© Tseng-po were all one river. In a previous journey 
in 1871, Kishen Singh had solved the geography of 
the region between Shigatse and the great lake 
Tengri Nor, north of Lhasa* and had thoroughly 
explored a northern tributary of the Brahmaputra. 
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Societies and Academies 

Cam Towx 

Royal Society of South Africa# Aug. 17.—E. J 
Newbery: Electrolytic rectifiers. The theory that 
the behaviour of a valve electrode can be accounted 
for by assuming the formation of a semi-permeable 
membrane on the surfaoe is fully justified by further 
investigation with the aid of the cathode ray oscillo¬ 
graph. A valve electrode is capable of rectifying an 
alternating current only when the anodic membrane 
is not reducible by atomic hydrogen, and further, in 
the case of aluminium, the membrane consists of the 
oxide only and not the hydroxide.—G. M. Dreosti: 

A method of measuring the pressures on oranges 
during and after the process of packing. The pressure 
upon an orange has been found to vary with the 
details of packing. A few measurements of the 
change of pressure with time in a cold store indioate 
that the pressure falls roughly 0 *36 per oent an hour 
during the first hundred hours. Making a few assump¬ 
tions, simple formulae have been set up for the 
derivation of the forces between two oranges in 
contact and between an orange and the faces of the 
box with which it is in contact.—F. G. Cawston: 
Native medicines in Natal. An account is given of 
investigations into South African native and Indian 
herbal remedies used and sold in Natal for medical 
purposes.—Sir Thomas Muir; Note on a set of 
equivalent determinants connected with a 3-by -6 
array.—I. Schrire and H. Zwarenstein: Protein 
metabolism and the effects of injection of testioular 
extracts on castrated animals. It has previously 
been shown that after castration there is a marked 
increase in creatinine excretion in male rabbits. 
Following the injection of testicular extracts into 
castrated animals, there is a drop in the high creatin¬ 
ine excretion to pre-castration levels. This drop is 
only transient, and in a day or two after the injection, 
the creatinine excretion is once more at the normal 
castration level. 

Rome 

Royal National Academy of the Lined, May 16.— 

V. Nobile : Laws of central force corresponding with 
fixed trajectories, and a noteworthy particular case. 
The problem considered, which is a particular oase 
of that stated and resolved by Sakellariou (1929), is as 
follows: Given a family of curves by means of a polar 
equation containing k parameters, /(r ,0 : a a, . . . 
a*) = 0 , to determine the most general law of central 
force (with intensity a function of the point and 
vector velocity) with whioh the given lines correspond 
as trajectories.— A. Sommeifeld : Asymptotic inte¬ 
gration of the Thomas-Fermi differential equation.— 
Giadnta Andruetto : The Saint-Venant formulae for 
the varieties F n with constant curvature. The 
simple procedure recently given for obtaining the 
Saint-Venant formula for any variety with three 
dimensions is now extended to the case of a variety 
V n with n dimensions, supposing a constant Rie- 
mannian curvature.—A de Mira Fernandes: Thie 
unitary theory of physioal space.—A* KoUnogoroff \; 
The general form of a homogeneous ‘stocastio* pro*?.;, 
cess (a problem of Bruno de Finetti).—B, 

A theorem of existence in the calculus of variathmsm^ 
M* L. Dubrrii-Jacotin i Waves of permanent tymfi 
in heterogeneous liquids. Various rigorous prqpat** 1 
of these waves are established for the case 
the movement is the same in parallel Vortical ^ 
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that it may be atudiad in one of these planes aa a 
two ^dimensional movement.—Z* Pycha: Relativity 
in the microooam.—A. Desio: Presence of the 
Eocene in Eastern Fezzon (Tripoli).—Silvia Colla : 
Investigations on the movement of the stamens in 
certain Berbferidaoe®. Action of multiple subliminal 
stlmxfli Of l<5w frequency.—Z. Danin : Investigations 
on the gaseous content of certain Algae. The gases 
•contained in Enteromorpha compreeea Ag. 

Sydney 

Linnean Society of New South Wales, July 27.— 
C. Deane : Trichopterygidee of Australia and 

adjacent islands. Descriptions of two new genera 
and eighteen new species. A key to genera dealt 
with by the author in this and the two previous 
papers is also given with a table showing the numbers 
of known species from various parts of the world. 
—F. A. Craft : The physiography of the Shoalhaven 
River valley. ( 6 ) The upper valley and the stream 
system. Two peneplain levels are recognised towards 
the head of the Shoalhaven—one of a composite 
nature with its principal development between 2400 ft. 
and 2600 ft., in which was developed the Shoalhaven 
Plain farther to the north at a slightly lower level, 
and an older feature which rises from 3000 ft. in the 
middle valley to 4000 ft. at the head of the river. 
The stream system appears to hove developed on 
this older surface, although some variation has taken 
place as a result of limited captures by streams 
cutting back from the south-east along lines of weak¬ 
ness.— A. Burges : Notes on the mosses of New South 
Wales. (1) Additional records and description of a 
new species of Buxbaumia. This is the first paper of 
a series intended to bring up to date the census of 
New South Wales mosses published by Watts and 
Whitelegge in 1902 and 1906. A list is given of 
records in the subclass Bryales, order group Eubiyi- 
nales, and a new species of Buxbaumia is described 
from the Williams River, N.S.W.—G. A. Waterhouse: 
Australian Hesperiidae. (2) Notes and descriptions of 
new forms. Two new species and fifteen new sub¬ 
species are described. In addition, one new species is 
recorded from Australia for the first time. It is shown 
that in the Australian region many of the genera of 
the subfamily Pamphilinse have pairs of closely 
related species. Notes are given on a number of 
subspecies, showing their relationship to the typical 
species found in the oriental region. 


gravels. Negative forms in granite areas are corre¬ 
lated with well-developed stream systems. The 
widening of valleys in the horizontal rooks of the 
Blue Mountain plateau are dealt with ; the conditions 
of formation of ellipsoidal and flattened stream 
gravels in terms of stream powor and motion and 
the climate indicated by Tertiary drifts of the 
Shoalhaven Valley are described.—A. Jefferis Turner: 
Revision of Australian Lopidoptera. Oeoophoridafi 
(1). A key is given for ^identification of the twenty- 
four genera. Tliis part deals with sixteen genera, 
and includes descriptions of three genera and thirty 
species os new. 


Forthcoming Events 

MONDAY, Nov. 7 

National Institute of Industrial Psychology— (at 
the London School of Economics and Political Science). 
—Dr. George H. Miles : “The Huipan Factor in the 
Marketing and Distribution of Goods”, at 0 i%M. 
(succeeding lectures on Nov. 14 and 21). 

Royal Institute of British Architects —(Inaugural 
Meeting).—Presidential Address, at 9 p.m. 

T U BSD A y, Nov. 8 

King's College, London. —F. H. Prceeo: “Boiler 
House Economics”, at 5.30 P.M. 

Illuminating Engineering Society—( at the Labora¬ 
tories of the General Electric Co., Ltd., Wembloy).— 
C. C. Paterson : ‘‘Luminous Discharge Tube Lighting”, 
at 7 p.m. 

Royal Anthropological Institute —(at the School of 
Hygiene ami Tropical Medicine, Keppol Street, W.C.l). 
—Mai. P. H, G. Powoll-Cotton : “Benin Brass Casting 
and Handicrafts in the Cameroons”, at 8.30 p.m. 

Pharmaceutical Society of Great Britain. —C. H. 
Hampshire: “Tho British Pharmacopoeia, 1932”, at 
8.30 p.m. 

Royal Institution. —Prof. E. N. da C. Andrade; 
“Rays and Radiations”, at 5.15 p.m. (succeeding 
lectures on Nov. 15 and 22). 

I V E DN E S D A Y f Nov. 9 

Royal Society of Arts. —T. Thome Baker: “New 
Developments in Colour Cinematography”, at 8 p.m. 

TH U USD A y, Nov. 10 

King’s College, London. —Dr. J. A. Hewitt: “The 
Influence of Ductless Glands on Metabolism”, at 
5 p.m. (succeeding lectures on Nov. 17, 24 and Dec. 1). 


Aug. 31.—J. R. Mailoch: Notes on Australian Diptora 
(32), Three new species are described and a key is 
given for the species of the genus Ferguaonina , family 
Agromyzidce. A new genus and species of the 
family Ochthiphilidae are also described* AH the 
species described aa new are probably of economic 
importance.—F, A. Craft: The physiography of the 
Shoalhaven River valley. (6) Conclusion. The 
master peneplanation* recorded in the area preceded 
the deposition of the Permian Upper Marine series, 
and later gently Uplift at intervals has allowed the 
invasion of the elevated plateau mass by streams, 
which have carved a series of terraces on a large 
scale, finally giving the incomplete peneplain whioh 
Comprises a groat part of the area, and has extensive 
deposits of Tertiary drift and basalt on its surface. 
The original divides were aligned east and west, and 
I streams flowed from them to ancient depressions; 
there was a tendency towards capture from the 
aastem coast as the various uplifts took place.— 
v/ Fv A> Cssfts Notes on erosional processes and stream 


Official Publications Received 

Grrat Britain avd I a. EL AMU 

Tho Scientific Proceeding* of the Royal Dublin Society. VoL 20 
(N.8.), Nos. 21-27; Report of the Irish Radium Committee for the 
Year 1931 {Including Report* by Oliver Chauce, John A. Geraghty, 
Oswald J. Murphy, 0. Conor O'Malley, Dr. Bethel Solomon*, Sir 
Robert Woods); The Inhibition of Chemical Reaction*, Part 5 : The 
Influence of Pyridine and other Substances on the Absorption of 
Ethylene by Sulphuric Add, and on the Surface Tension of Sulphuric 
Ada, by William Sydney Kagar Hickson and Dr. Kenneth Claude 
Bailey ; A Method for automatically.recording the Oxygen Intake of 
Living Tissue*, by Dr. T. A. Beunet-Olark ; The Respiratory Quo¬ 
tients of Succulent Plants, by Dr. T. A. Bennet-Clark ; On the Culti¬ 
vation in Artificial Media of GaUnaria anguiUula , a Chytridfaoean 
Parasite of the Ova of the Liver Fluke, F<ueiola hepatiea , by Prof. J. 
Bayley Butler and Annie Humphries; Faotors which Determine the 
Nutritive Value (Stock-carrying and Fattening Capacity) of Untreated 
Natural Pastures, by K, J. Sbeehy ; A Comparison of some European 
and American Virus Disease* of the Potato, by Dr. Paul A. Murphy 
and Robert McKay. Pp. 249-358Opiate* 13-18. (Dublin: Hodges, 
Flggia and Co.: London : William* and Norgate, Ltd.) 10*. 

Annual Report of the Director of the Meteorological Office pre¬ 
sented by tlie Meteorological Committee to the Air Council for the 
Year ended 31st March, 1932. (M.0.348). Pp. 64. (London: H.M. 
Stationery Office.) 14. net. 

Department of Scteutlfto and Industrial Research. Building 
Science Abstract*. Vol. 5 (New Series), No. 8, August. Abstract* 
No*. 1852-1529. Pp. 251-290. (London: Ut.M, Stationery Office.) 
Is. net. v . 
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Journal of the Institute of Actuaries Students’ Society. Vo). 4, 
Ho. 1. Pp. 90. (London : diaries and Edwin Layton.) ft*. 

Philosophical Transactions of the Royal Society of London, 
Series A, Vol. 231, A097 : A Hew Apparatus for Determining the 
Keiatlonshlp between Wave-lengths of Night and the Fundamental 
Standards of Length. By J. E, Sean, Jr., and H. Barrell. Fp. 76-146, 
(London : Harrison and Sons, Ltd.) 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1461 (T.2045, A, 11, and C): Design and Test Data 
for Aircraft Radiators. By C. Anderton Brown. Pp. 66 + 24 plates, 
(London : H.M, Stationery Office.) 3«. net. 

Aeronautical Research Committee. Report for the Year 1981-32. 
Fp. iv+96 + 6 plates. (London : H.M. Stationery Office.) 2#. net. 

Journal of the Chemical Society. September. Pp. vl+2281-2604 + 
a. (London : Chemical Society.) 

The Proceedings of the Physical Society. Vol. 44, Part 6, No. 246, 
September. Pp. iv + 629-624+xxll. (London: Physical Society.) 
7s. net. 

Proceedings of the Llnnean Society of London, Session 1931-32. 
Fart 4. Pp. 73-160. (London : Linnean Society.) 2s. 6 d. 

Transactions of the Institute of Marine Engineers, incorporated 
Session 1932. Vol. 44, No. 8, September. Pp. 375-426 +xxxlv 
(London.) 

Quarterly Journal of the Royal Meteorological Society. Vol. 68 
No. 247, October. Pp. 377-498+vlii. (Loudon: Edward Stanford. 
Ltd.) 7s. M, 

Proceedings of the Royal Society. Scries A, Vol. 138, No. A834, 
October 1. Pp. 268. (London : Harrison and Sons, Ltd.) 13t. 

Mathematical Notes published by the Edinburgh Mathematical 
Society. Edited by Dr. A. C. Altken. Pp, xix. (Edinburgh.) 

Proceedings of the Edinburgh Mathematical Society. Edited by 
Prof. H. W. Turnbull and Dr. E. T. Oopson. Series 2, Vol. 3, Part 2, 
Juiy. Pp. 77-150. (London : G. Bell and Sons, Ltd.) 

The Botanical Society and Exchange Club of the British Isles. 
Report for 1931 (with Balance Sheet for 1080). By Dr. G. C. Druce. 
Vol. 9, Part 6. Pp. 635-816 + plates 6-10. 10s. Report for 1031 of 
the Botanical Excliange Club. By P. M. Hall. Vol. 9, Part 0. Pp. 
817-847. 4«. (Arbroath : T. Buncle and Co.) 

Tenth Scientific Report on the Investigations of the Imperial Cancer 
Research Fund. Pp. viiH 203 + 56 plates. (London: Taylor and 
Francis.) 80s. 

Journal of the Royal Statistical Society. New Series, Vol. 96, 
Part 4. Pp. 607-788. (London : Royal Statistical Society.) 7m. 6 d. 

Report of the Council of the Natural History Society of Northum¬ 
berland, Durham and Newcastle-upon-Tyne, intended to be presented 
at the Annual Meeting of the Society, 26th October, 1932. Pp. 40. 
(Newcastle-upon-Tyne.) 

The Journal or the Royal Horticultural Society. Edited by F. J. 
Chittenden. Vol. 67, Part 2, September. Pp. 167-378+ll-cxli + 
Xxiv + 62 plates. (London: Royal Horticultural Society.) 7s. 6d. 

Philosophical Transactions of the Royal Society of London. Buries 
B, Vol. 221, B478 : Analyses of Agricultural Yield. Part 4 : Water- 
Table Movements on a Farm in Egypt. By Dr. W. Lawrence Balls, 
in collaboration with M. A. ZougJou). Pp. 335-376 + plate 33. 
(London : Harrison and Sons, Ltd.) 

The Hannah Dairy Research Institute. Bulletin No. 4: The 
Engineering Aspects of the Condensing and Drying of Milk. By 
Dr. A. W. Scott. Pp. 120. (Auchinorulve.) 

Biological Reviews and Biological Proceedings of the Cambridge 
Philosophical Society. Edited oy H. Munro Fox. Vol 7, No. 4, 
October. Pp. 275-381. (l^ondon : Cambridge University Press.) 
12*. (id. net. 

Iseeda Studies in English. Outline of a Theory of Language. By 
Alan H. O. Ross. Pp. 14. (Leeds.) 

Notes from the Botanical School of Trinity College, Dublin. 
Vol. 4, No. 4, August, Pp. 145-261. (Dublin.) 

Air Ministry ■ Aeronautical Research Committee : Reports and 
Memoranda. No. 1878 (T.2966): Theory of Airscrew Body Inter¬ 
ference. By C. N. H. I^ock. Pp. 23 H 7 plates. 1*. U. net. No.1465 
(Strut. 90): Distortion of Thin Tubes under Flexure. By Dr. A. J. 
Button Plpnard. Pp. 5+4 plates. iSd. net. (London: H, M. 
Stationery Office.) 

Empire Cotton Growing Corporation. Report of the Executive 
Committee to be submitted to the Meeting of the Administrative 
Council on October 12th, 1032. Pp, 8. (London.) 

Board of Education, Educational Pamphlet* No. 01 (Industry 
Series No. 11): Trade Schools on the Continent. Pp. 110. (London : 
H.M. Stationery Office.) It. net. 

Proceedings of the Llnnean Swletv of London, 8eewion 1931-32. 
6 : Presidential Address by Prof. F. E. Weiss, A Re-Examination 
of the Btigmarian Problem. Pp. 161-166. (London: Llnnean 
Society.) 6 d. 

The Journal of the Institution of Electrical Engineer*. Edited by 
£* F ' ?°v we i ' « VoL 7 Jif ?■ 43() » October. Pp. 641-684+x\1, (London : 
E> and F. N. Spon, Ltd.) io*. «d, 

OTHKH COCNTXUCR 

Trinidad and Tobago : Forest Denartment. Administration Report 
of tho CoMervator for the Year 1931. Pp. 23. (Trinidad : Govern¬ 
ment Printing Office.) 

Technical Hooka of 1031: a Selection. Compiled by Donald 
Hendry. (Twenty-fourth Issue.) Pp. 28. (Brooklyn, N.Y. : Pratt 
Institute Free Library.) 

Field Museum of Natural History. Botanical Scries. Vol. 8, No. 6 : 
Revision of the Genus Cosmos. By Bari Edward Bhtrff. (Publication 
Sift.) Pp. 899-447. (Chicago.) 60 cents. V * 

Smithsonian Institution : Bureau of American Ethnology. Bulletin 
111: The Village of the Great Klvas on the Zufil Reservation, New 
By Frank H. H. Roberts, Jr, Pp. ix+197+64 plates. 
(Washington, D,C\: Government Printing Office,) 

The Science Reports of National Tslng Hue University. Series A : 
Matheiwrtlcai ud Physical Sckmces. Vol. 1, No. 6, July. Pp. 169- 

South Australia: Department of Mines. M i nin g Review for tbs 
Half-Year ended Slat December, 1981. (No. A&.) Pp, 98. (Adelaide; 
Har|Uon Weir.) 
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Ibero-Americana, 1 : AsUtUn, Pwhjjfcoricklteiftaa 
the Paciflo Coast. By Carl Sauer and Donald Bnuid. 
plates). 2 dollars. I: The Comparative Ethnology of . .. 
Mexico before 1760. By Ralph L. Beals. Pp. vi +93-226. 1.3_ 

dollars. S : The Road to Cibola. By Carl Sauer. Pp. iv+68. 75- 
cents. (Berkeley, Calif.: University of California Press.) 

Indian Journal of Physios, Vol. 7, Part 3, and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 16, Part ft. 
Conducted by Sir C. V. Raman. Pp. 166-283. (Calcutta.) 3 rupees; 4s.. 

Kenya Colony and Protectorate: Forest Department. Annual 
Report, 1031. Pp. 27. (Nairobi: Government Printer.) 1*. 

Commonwealth of Australia : Council for Sctenttflo and Industrial 
Research. Bulletin No, 69, Radio Research Board Report No. 2: 
t. The State of Polarisation of Sky Waves, by A. L. Oroen ; II. Height 
Measurements of the Heavlsido Layer in the Early Morning, by A. L. 
Green. Pp. 80. Bulletin No. 60, Radio Research Board Report 
No. 3 : t. The Influence of the Earth’s Magnetic Field on the Polar¬ 
isation of Sky Waves, by W. G. Baker and A. L. Green. Pp. 32, 
Bulletin No. 63. Radio Research Board Report No. 4 : I. A Prelim¬ 
inary Investigation of Fading In New South Wale*, by A. L. Green 
and W. G. Baker ; U, Studies of Fading In Victoria, a Preliminary 
Study of Fading on Medium Wave-lengths at Short Distances, by 
R. O. Cherry and Dr. D. F. Martyn ; 111. Studies of Fading In Victoria, 
Observation* on Distant Stations In which no Ground Wave In 
R eceived, by R. O. Cherry. Pp. 60. (Melbourne : H. J, Green.) 

The Quarterly Journal of the Geological, Mining and Metallurgical 
Society of India. Edited by K. K. Son Gupta. Vol. 3, No. 4, April. 
Pp. 163-193+xlI. (Calcutta.) 

Memoirs of the Indian Museum. Vol. 10 (oonttnued): The Cope- 
poda of Indian Sea*—Calanoida. By Lleut.-Col. R. B. Seymour 
Sewell. Pp. 223-408 + 6 plates. (Calcutta: Zoological Survey of 
India.) 0.10 rupees: 16«. 

Records of the Indian Museum. Vol. 33, Part 2, June. Pp. 71-210 + 
plates 6-6. 2.12 rupees ; 6#. Vol. 33, Part 3, October. Pp. 211-326 + 
plate 7. 2.12 rupees ; 5*. Vol. 33,Part 4, December. Pp. 327-616 + 
plates 8-16. 2.12 rupees ; 6*. Vol. 33, Appendix : List of Liter¬ 

ature referring to Indian Zoology (excluding Insecta) received in 
Calcutta during the Year 1931. Pp. xtl. 4 annas ; 6 d. Vol. 34, Part 1, 
March. Pp. 79 + 7 plates. 2.12 rupees; 6«. Vol. 34, Part 2, June. 
Pp. 81-228 + plates 8-17. 2.12 rupees; 6s, (Calcutta: Zoological 
Survey of India.) 

Outline History of the Victorian Bush Nursing Association, lly 
Sir James Barrett. Pp. 26. (Melbourne.) 

Southern Rhodesia: Geological Survey. Bulletin No. 20: The 
Geology of the Country around Quo Quc, Gwelo District. By A. M. 
Maegrogor. Pp. 113 + 14 plate*. (Salisbury.) 2*. fld. 

Southern Rhodesia. Meteorological Report for the Year ended 
30th Juno. 1931, together with Hydrographic Report for the Years 
ended 30tn September, 1031, by the Department of Agriculture. 
Pp. 82. (Salisbury : Government Printer.) 

Publications of the Observatory of the University of Mlchigau. 
Vol. 4, No. 12 : Variations of Emission Linos in Three Bo Spectra. 
By Ralph H. Curtiss. Pp. 163-174. VoL 4, No. 13 : A Spectroscopic 
Survey of fcho Brighter Be 8fcars. By Doan B. McLaughlin. Pp. 175 - 
398 + 2 plates. (Ann Arbor, Mich.) 

U.8. Department of Commeroe : Bureau of Standards. Research 
Paper No. 460: Theory of Voltage Dividers and their Use with 
Cathode Ray Oscillographs. By Melville F. Peters, George F. Black¬ 
burn and Paul T. Hannen. Pp. 81-114 + 10 plates. 10 ofenta. (Wash¬ 
ington, D.C.: Government Printing Office.) 

U.S. Treasury Department: Coast Guard. Bulletin No. 21: Inter¬ 
national Ice Observation and Ice Patrol Service In the North Atlantic 
Ocean, Beason of L93I. Pp. Hi+62 +19 plates. (Washington, D.C.: 
Government Printing Office.) 

The Memoirs of the Imperial Marine Observatory, Kobe, Japan. 
Vol. 5. No. 2. July. Pp. 61-108. (Kobe.) 

Bulletin of the Imperial Agricultural Experiment Station in Japan. 
Vol. 3, No. 3, March. Pp. 167-242+platea 3-16. (Nlahlgahara, 
Tokyo.) 

The Science Reports of the Tdhoku Imperial University, Sendai, 
Japan, Fourth Series (Biology). Vol. 7, No. ft, August. Pp. ftlft-456 + 
plates 11-12. (Tokyo and Sendai: Maruxen Co., Ltd.) 

The Medical and Scientific Archives of the Adelaide Hospital. 
No. 11 (for the Year 1081). Pp. 69. (Adelaide : Harrison Weir.) 

Commission Internationale d« la Haute Atmosphere. Gomptes 
rendu* des jours ititematiunaux 1924. Premiere partle: Tableaux 
des sondages teussls, cartes synoptlquos. Pp. lv + 161. Deuxlfrme 
partle ; Dtagrammes lndloateurn, folio des tephlgrammes des sondage* 

K r ballons-sondcs, tables de ohlttres pour le caleul de I’entropie do 
lr. Pp. 24. (London : International Commission for the Explor¬ 
ation of the Upper Air, c/o Royal Meteorological Society.) 

Gold Coast Colony. Report on the Survey Department for the Year 
1931-32. Pp.lt+ 16. (Accra: Government Printing Office ; London: 
Ti»e Crown Agents for the Colonies.) 2*. 

Catalogues 

An Illustrated Catalogue of Old Prints In Colour and Line, choseu 
chiefly for their Decorative Chaim, Including Plates of Flowers, Birds, 
Sporting Subjects, Swiss and English Views, Costumes and Maps. 
(No. 181.) Pp. 28+18 plates. Catalogue or Botanioal Literature In 
all Its Branches, including Books on Gardening and Floriculture, 
Regional Floras, Cryptogamic Botany, Serial Publications, etc. 
(No. 201.) Pp. do. (London: Dulau and Co„ Ltd.) x 
Zenith VIt-Bond” Wire Wound Resbtanoe Unite. Ppf “ 

Zenith Electric Co., Ltd.) 

^Bl>bedrine B.D.H. Pp, 4. (London: The British Drug Houses* 

Catalogue de Liras an cions at modems rare* on curleux relatift 
k TOrient. (No, 22.) Pp.118. (Paris: Llbr. Adrien-Maisocineuve.^ 
Catalogue of New and Special Apparatus. (List No. 90a,) Ppv 20. 
(London : A. GaUenkamp and CoTlW.) , 

, A Modern Libmry. mainly EngliM) Literature and Criticism. 
(No. 464 .) Pp. 28 . (Cambridge: Bowes and Bowes ■ *■ 

_ ®?tlah Super Protex Glass for X-Ray Purposes. Pp. ft. (Loudon: 
Cuthbert Andrews.) u ■ 
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Factors of Industrial Development* 

AMONG the duties charged on the Economic 
Advisory Council is that of considering 
the possibilities of new industrial development and 
particularly the measures which could be taken 
to foster the growth of new industries, whether 
they arise os the result of the application of the 
creative discoveries of modem science or not. 
The growing burden of the unemployment problem 
and the seriousness of the general economic 
position has induced the Council to pay particular 
attention to the relation of research to industrial 
development. It is at last being realised that 
industrial research is an important factor in the 
unemployment situation, and one that tends to 
create employment or at least to compensate for 
the displacement of employment in other fields as 
a result of increased mechanical efficiency or other 
changes. 

It is probable that we have reached the end of 
an era in which the creative discoveries of science 
as applied in the electrical industries, automobiles, 
radio and the cinema, have found employment 
for millions and absorbed in productive work a 
large proportion of the increasing population of 
the world for whom under the old conditions no 
work could have been found. The advent of power 
production has already dosed that era and brought 
new problems, the solution of which so far has 
eluded mankind. In the new era, scientific and 
industrial research are of equal importance as 
assisting to develop that flexibility which is 
essential if modem industry is to deal with 
problems of the magnitude of that of unemploy¬ 
ment ; and in equipping the nation to deal with 
the dislocation and reorganisation inseparable 
from the dynamics of industry or society. 

In March 1931 the Economic Advisory Council 
appointed a Committee to oonsider broadly the 
position of industrial research in Great Britain, 
and in particular whether the proposal to estab¬ 
lish a new central national research organisation 
would facilitate the promotion of industrial 
development as a meanB of providing additional 
employment. The report of this Committee gives 
a valuable survey of the existing organisation of 
industrial research in Great Britain with the 
definite object of discovering any overlapping 
which could be prevented by further oo-ordina- 
tion, or any gaps which should be filled either by 

% Economic Advisory Council. Report of the Committee on New 
Industrial Development. Pp. 20. (London: H.M. Stationery Office, 
lost.) M. net. 
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the development of existing organisations or by 
the creation of some new body, as was urged by 
Mr. A. P. M, Fleming in a paper before tbe Depart¬ 
ment of Industrial Co-operation at the British 
Association centenary meetings last year. 

The major part of the survey of existing 
resources is devoted to a critical review of the 
Department of Scientific and Industrial Research 
and its research establishments, including the 
research associations, and the report places the 
responsibility for much of the prestige of this 
young Department on the exceptional combina¬ 
tion of scientific attainments, administrative 
ability, zeal, persuasiveness and sympathetic 
understanding of the point of view of business 
possessed by those at the head of its staff. This 
is a tribute worth noting in view of a common 
tendency particularly in official circles to deny 
the possibility or existence of such combination 
of scientific attainment and administrative ability. 
With regard to the permanent institutions of the 
Department, the Committee comments on the 
absence from the National Physical Laboratory 
of any dubious schemes designed purely to be 
impressive, and it considers that the Laboratory 
has developed as an organic structure in response 
to clearly defined needs and purposes. Similarly 
such primary needs of the community as food, 
fuel, water-supply and buildingg appear to be 
adequately covered by the other research estab¬ 
lishments of the Department, and the work 
carried out by the Bridge Stress Research Com¬ 
mittee, the Steel Structures Research Committee 
and the Locomotive Experimental Station Inquiry 
Committee is regarded as evidence of the ability 
of the Department to improvise a temporary 
special organisation to meet the need for special 
scientific investigation in any field of industry. 

Commenting on the Research Associations 
scheme, the Committee points out that the 
Advisory Council which adopted the scheme 
deliberately rejected the idea of forming one 
central institution to which industries could 
turn for assistance in research, and suggests that 
experience has confirmed the view that a research 
association which a particular industry controls, 
for which it feels responsible and in which it 
takes a pride, is able to contribute to the develop¬ 
ment of mutual understanding between men of 
science and industrialists in a way that would 
not be open to a central institution. Moreover, 
the Research Associations have made discoveries 
of financial importance and have to a remarkable 
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extent converted the British manufacturer from 
an attitude of scepticism to one of appreciation 
of the potentialities of scientific research. They 
have also established special departments for 
development work designed to assist in testing 
the results of their investigations on a practical 
scale, and it is clear that the Committee has 
formed a very high opinion of the merits of the 
Research Associations scheme/ 

Without detracting from the praise deservedly 
extended to many of those Associations, it is 
possible to feel that the Committee on Industrial 
Development is a little unduly optimistic about 
both their achievements and future prospects. 
Few of the Associations are self-supporting, and 
in fewer still has there been any sign that the 
industry as a whole is prepared to shoulder the 
full burden of financial responsibility of its 
research needs. In consequence, there is uncer¬ 
tainty about the continuance of the Associations, 
and the initiation of large scale development 
work is a much less simple problem than that 
confronting the research departments of large 
units of progressive industry, such as the General 
Electric Co., Metropolitan-Vickers, and Imperial 
Chemical Industries. 

The Committee is accordingly unconvinced that 
an important gap exists in our existing arrange¬ 
ments for industrial research, which would be 
filled by the creation of a new national research 
organisation to draw up programmes of research 
into the application in industry of ideas, inventions, 
or processes at present undeveloped and likely to 
remain undeveloped, and to institute the nccessar}' 
researches. While admitting that notably in the 
older industries, much research which might use¬ 
fully be pursued is at present left undone, the 
Committee suggests that the need would be met- 
by the Department of Scientific and Industrial 
Research establishing a branch for the purpose 
of initiating the stimulation of research in such 
industries, and directs attention to the readiness 
of the Department to create organisations of its 
own in important industrial fields where it 
recognises the existence of a need for research. 

The proposal for the creation of a new oentral 
research organisation rests on a distinction drawn 
by its supporters between research directed to tbe 
improvement of existing industries and that 
directed to the creation of new industries, the 
latter being normally responsible for increasing 
employment. While it is undoubtedly true that 
the application of scientific discoveries resulting 
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in the creation of new industries has given employ¬ 
ment to millions, under modern conditions the 
displacement effects are becoming more serious, 
so that rise of a new industry frequently means 
the contraction of an older established one. So 
far as employment is concerned, the national 
importance of scientific research as a faotor in 
determining the rise of new industries lies rather 
in the consequent ability of the nation to minister 
to the new ne^ds, thus giving employment to 
some or all of those inevitably displaced by the 
disappearance of needs to which the older indus¬ 
tries ministered. In the minds of certain leaders 
of industry, such as Sir Harry McGowan, to 
judge from his presidential address last year to 
the Society of Chemical Industry, there are even 
doubts whether violent fluctuations caused ill 
industry by, among other factors, the sudden 
exploitation of a scientific discovery, are really 
beneficial; and in the type of planning towards 
which the world is tending, provision for funda¬ 
mental research and the deliberate exploitation 
of its results either by the State or by industry 
seems essentia]. 

Apart from this factor, it is at least open to 
doubt whether the distinction drawn between the 
two types of research is valid and whether scien¬ 
tific research can be directed specifically to the 
creation of new industries. We are still without 
a real technique of discovery, and important 
industrial developments as often as not are based 
on purely fortuitous discoveries. In general, the 
fundamental discoveries have resulted from patient 
and disinterested investigations, the quest of 
truth for its own sake. Where scientific research 
has produced striking results from its direct 
application to industrial purposes we have entirely 
different conditions: a mass attack by a team of 
specialists on a dearly defined objective in a field 
where a considerable body of accumulated know¬ 
ledge already exists. 

The Committee refers to the work of the Fuel 
Research Board on the economical extraction of 
oil from coal as an example of the ability of the 
Department of Scientific and Industrial Research 
to take the initiative in problems of this type 
as they arise, and accordingly it considers that 
here cigain the proposed new body would be likely 
in practice, by confusing purposes and distracting 
effort* to injure rather than forward the cause of 
scientific research in industry. Even in regard to 
huge scale tests the requirements of develop* 
meat research appear to be sufficiently covered 
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by the machinery of the Department of Scientific 
and Industrial Research, although the Committee 
recommends that it is desirable that there should 
be at the disposal of the Government a small 
fund capable of being readily used for research 
developments, and that provision should contpiue 
to be made in the Department’s annual estimates 
for such a sum for expenditure on research develop¬ 
ments or unforeseen requirements. 

The report of the Committee makes a convincing 
case for the adequacy of the existing Government 
organisation for the promotion of industrial 
research, which may be readily accepted without 
suggesting that the position is entirely satisfactory. 
The real trouble is that indicated in the last 
annual report of the Department. While the 
existing organisation is adequate and sufficiently 
flexible to meet the varied needs, there is not yet 
a sufficient general acceptance in industry of the 
fundamental importance of research as a fixed 
charge comparable with obsolescence, insurance, 
etc., and an essential factor in progress. The 
work of the Department is limited by the extent 
to which a scientific outlook prevails in industry, 
and the real task is one of educating industry 
to use the facilities already available rather than 
to create a new organisation with ill-defined 
objectives and probable overlapping with the 
functions of existing organisations. It is only as 
this task of education, both in industry and in 
public affairs, is tackled with real energy and 
efficiency that we can hope to close those gaps 
which exist in our national organisation of research 
or secure the full utilisation of the facilities already 
available. 

Despite the fact that now industries are not in 
general created by direct scientific discoveries, 
long range fundamental research is of prime 
importance to the nation, and at the present time 
the declared policy of the Committee of the Privy 
Council to concentrate available funds on the 
work of the most immediate practical value to 
industry tends to create a dangerous gap. It is 
the long range type of researoh that is most liable 
to be negleoted by industry, and the present 
report has little to say on the manner in which 
the task of education is to be undertaken or the 
serious danger the situation represents to pos¬ 
terity. Admittedly the available facilities are not 
yet being fully utilised, and the stability of certain 
features of the national organisation such as the 
Research Associations is uncertain. We cannot, 
for example, regard the position as satisfactory 
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when an industry representing £500,000,000 of 
invested capital has difficulty in providing the 
sum of £21,000 required to maintain a Govern¬ 
ment grant of £5,000 to its research association, 
and this in spite of the successful conclusion of 
researches on insulating oils and buried cables 
which at an aggregate cost of about £27,000 have 
resulted in total savings to the industry of at 
least £300,000 a year as well as adding something 
like £4,000,000 to the value of the existing oables. 

Important sections of industry still notoriously 
owe their difficulties less to economic conditions 
than to the past neglect of scientific methods and 
research. The Report of the Committee on New 
Industrial Development underlines once more the 
necessity for a more widespread and intensive 
educational campaign to demonstrate both the 
capacity of scientific research to provide, not the 
ready-made solution of industrial difficulties but 
the technique of solution, and the ability of the 
scientific worker to co-operate in the conduct not 
merely of the investigations themselves but also of 
those administrative problems involving scientific 
and technical factors which abound everywhere 
in industry and the State to-day. It is only as a 
result of such an educational effort that we can 
expect to find alike in industry and in the State a 
scientific outlook in high places which will make 
possible the statesmanlike planning and utilisation 
of our full resources, whether of the Department 
of Scientific and Industrial Research, of industry 
or of the universities, and the prosecution of 
industrial and scientific research in all its varied 
phases from the fundamental or long range 
scientific research to the semi-technical scale in 
a measure commensurate with national needs. 


Himalayan Exploration 

The Italian Expedition to the, Himalaya , Kara¬ 
koram and Eastern Turkestan (1913-1914). By 
Filippo De Filippi. With Chapters by G. 
Dainelli and J. A. Spranger. Pp. xvi+528+20 
plates. (London: Edward Arnold and Co., 
1032.) 5fo. net. 

E expect this production will rank as one 
of the most elaborate books of travel 
published, both as regards letterpress and the 
three hundred illustrations, not to mention maps 
and mountain panoramas. It is indeed worthy 
of such a leader as Cav. Filippo De Filippi, so 
well known as a traveller and explorer in the 
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Himalayas, which he first visited as a member 
of H.R.H. the Duke of the Abruzzi’s celebrated 
expedition to the Baltoro glacier in 1909, of which 
the author was also the chronicler. 

The expedition occupied from August 1913 until 
December 1914. It was originally described in 
the Italian edition published in 1923 of which 
this is mainly a translation, but has been treated 
by the author as a new and revised edition. This 
has given him an opportunity of referring to 
expeditions which have taken place since the 
original was issued. He has also added a general 
chapter on the scientific results which have been 
only partly published in detail up to date. Two 
additional chapters have also been added by 
Prof. Giotto Dainelli and Mr. J. A. Spranger. 
The author remarks in the preface ; “I do not 
know if any other trans-continental expedition 
has ever been organised through such difficult 
regions, crossing vast desert tracts devoid of 
sustenance for man and beast; with so extensive 
and complex a programme of scientific research, 
requiring not only a considerable company of 
trained workers but also very cumbersome equip¬ 
ment, including quantities of the most delicate 
instruments, which had to be transported with 
infinite precautions and needed unremitting care 
and supervision.” This quotation will give some 
idea of what had to be accomplished over, perhaps, 
the most difficult country in the world. 

The expedition was essentially a scientific one, 
and had for its object investigations into geology, 
glaciology and morphology, anthropology, meteor¬ 
ology, and, above all, the author was interested 
in gravimetric measurements and the deviation 
of the plumb-line with the view of investigating 
conditions of isostasy "when expertly carried 
out in the heart of the Himalayas and Karakoram, 
where great altitude and various practical diffi¬ 
culties had combined, up till now, to prevent the 
making of such delicate observations.” A further 
object was to make systematic observations for 
terrestrial magnetism, and finally, the exploration 
and mapping of the eastern end of the Kara¬ 
koram and its unknown glaciers. 

It was certainly an ambitious programme, 
which so far as we know, was efficiently carried 
out, though the detailed scientific accounts are 
not yet completed. Cav. De Filippi took with 
him a carefully selected band of Italian experts 
with Commander (now Admiral) Prof. Alberto 
Alessio, as second in command. Col. Henry 
Wood, R.E., of the Survey of India and Mr. 
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John Spranger were the two English members. | 
In all there were eleven Europeans, each an 
expert in his own line, and two Indian surveyors, 
Rai Sahib Jumna Prasad and Rai Sahib Shib Lai, 
lent by the Government of India. 

The volume before us is mainly descriptive ot 
the journey, localities and their people, passed 
through from the plains of India to the heart of 
the Himalayas, and we fancy little has escaped 
the notice of this observant traveller. Local 
interest has been added by a sketch of the history 
and religions of these remote parts. In search 
of information every available source has been 
used. Numerous notes and references are scat¬ 
tered throughout the pages. 

After passing from India through Kashmir 
taking geodetic and geophysical observations at 
various places on the way, the expedition reached 
Skardu, the capital of Baltistan. There they 
spent the winter of 1913-14 ; established observing 
stations and settled down to a regular series of 
observations, while Prof. G. Dainelli made geolog¬ 
ical excursions in the province of Baltistan, at 
the same time examining the social and economic 
condition of the people he came across. Perhaps 
in no part of the world is a larger proportion of 
the inhabitants dedicated to the service of religion ; 
this subject, therefore, naturally occupies much 
attention. 

In the spring of 1914 the expedition moved up 
the Indus to Leh, the capital of Ladak, “a true 
little capital, the seat of a tiny cosmopolitan 
world with various classes and categories of 
citizens. 0 Here headquarters were established for 
24 months. The time was oocupied with geophys¬ 
ical, meteorological and magnetic observations and 
excursions in the neighbourhood, by which Prof. 
Dainelli continued his researches, a description 
of which he contributes in two chapters. In 
the middle of May 1914 the whole expedition 
left Leh for the Eastern Karakoram, crossing by 
the Lhang-la into the Shayok valley en route for 
the Depsang Plateau where, on June 1, a base 
camp was formed at a height of 17,590 ft. above 
sea level from which to work the summer cam¬ 
paign of exploration and for the setting up of an 
observing station, 

It was from here the main exploring work was 
undertaken; the survey of Rimu glacier and of 
the upper waters of the Shayok and Yarkand 
rivers being the chief objective. Other trips con¬ 
nected with geological research were also under- 
tftken. Although the Rimu glacier had often been 
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seen before, this is, we believe, the first time it 
was thoroughly explored and mapped. It forms 
a peculiar feature in that the continental water 
divide between Central Asia and India actually 
crosses this immense glacier; the waters from one 
branch flow into the Shayok river and thence 
to the Indus, and from another branch to the 
Yarkand river, which is eventually absorbed in 
the Tarim basin of Central Asia. Four chapters 
are devoted to the exploration of this area and 
to the discussion of the various topographical 
problems of this complicated jumble of mountains 
and glaciers. 

In the final chapter a synopsis of results is 
given. Observations for deviation from tho vertical 
and anomalies of gravity were taken at a series 
of fourteen stations beginning at Dehra Dun in 
India and ending at Tashkent in Central Asia, 
most of these being at a great height above mean 
sea level. Relative gravity was determined by 
Sterneck’s modified apparatus, eight pendulums 
being used. For the determination of the devia¬ 
tion of the plumb-line, where it is necessary to 
make a comparison between astronomical and 
geodetic co-ordinates, the zenith telescope and 
transit instrument were used. Difference of longi¬ 
tude was determined by wireless signals specially 
transmitted from Lahore and timed for the 
expedition at Dehra Dun. By this means it was 
possible to obtain a more accurate value of the 
astronomical longitude than could have been done 
before the days of wireless. 

These observations have an important bearing 
on questions of isostasy, which have occupied the 
attention of Indian geodesists since the time of 
Everest, We have not, however, hod an oppor¬ 
tunity of seeing the results, though it is stated 
the observations “confirm the general conclu¬ 
sions drawn by the Survey of India from their 
own, taken in connection with those of the 
Russian geodetic service : namely, that gravity 
values are generally in excess in the Himalayas 
and Karakoram ranges, and in defect to the south 
and north of them, pointing to equal conditions 
of compensation, or of lack of compensation, in 
the Indo-Gangetic plain and the plain of Turkes¬ 
tan.'* A complete set of magnetic observations 
was also made at each station. The topographical 
work, oarried out by Col. Wood and Mr. Spranger 
and the Indian surveyors Jumna Prasad and 
Shib Lai, has been embodied in a map on a scale 
1/250,000, which is with the book. 

A full set of meteorological observations was 
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taken and pilot balloon ascents were made: 
“these have resulted in a large quantity of new 
data.” 

As of interest in the realm of geology, it is 
stated, “contrary to the current view that this 
group of mountain ranges has not been subject 
to great glacial expansions in the Quaternary Age, 
Dainelli has found the occurrence of two great 
expansions, and of at least four minor ones.” 
“Particularly interesting is the demonstration of 
two periods of uplifting which took place in the 
Quaternary ; one affecting also a large portion 
of the Trans-Himalayan region, the other only 
the chain of the Himalaya (Pir Panjal). These 
uplifts have a general bearing on the question of 
the glacial period.'' The geological investigations 
made, and the specimens collected, by the mem¬ 
bers of the expedition should add much information 
about this region. 

It is stated that there will be, when complete, 
ten volumes of scientific results from the expedi¬ 
tion. As a book of reference and a guide to future 
explorers the volume before us is invaluable ; 
it is, of course, impossible in a short review to 
do justice to it. There will soon be little left that 
has not bf^en explored and mapped in that area 
generally known as the Karakoram. A good 
deal has been done since the De Filippi 
expedition. 

We think the maps accompanying the volume 
might with advantage have had more of the 
names mentioned in the text inserted on them, 
without any overcrowding ; it would have made 
the text easier and quicker to follow. The 
volume contains an extensive bibliographical 
index and the translation has been well done by 
Mr. H. T. Lowe-Porter. 

H. L. Ckosthwait. 


Social Anthropology in Epitome 

Early Beliefs and their Social Influence. By Prof. 
Edward Westermarck. Pp. vi + 182. (London : 
Macmillan and Co., Ltd., 1932.) Is. $d, net. 

T is not given to every anthropologist to be 
pre-eminent alike in the field and in the 
study ; and it is only when this happy com¬ 
bination of interests occurs that facts and ideas 
are likely to be brought into harmonious relation. 
Prof. Westermarck actually started his career as 
a theorist, obtaining as a comparatively young 
man the most brilliant success with his “History 
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of Marriage”—a work which later he crowned, 
if it was scarcely possible to surpass, with his 
admirably documented treatise on “Comparative 
Morals”. On the other hand, he has given many 
of his best years to first-hand study of the social 
institutions of Morocco, where so many grades 
of culture exist in juxtaposition that a strati¬ 
graphy covering all the transitional phases between 
savagery and civilisation will reward research, 
given wide enough acquaintance with the con¬ 
ditions and the requisite analytical acumen. 
Thus it is fitting that, in the ripeness of his know¬ 
ledge and experience, such a thinker should set 
himself to give summary expression to his more 
general convictions concerning methods and 
results. 

Those familiar with Prof. Westermarck *s books 
—and they will amount to most serious students 
of anthropology—will perhaps find here no fresh 
surprise sprung upon them, but on the other hand 
will be glad to have the principles on which he 
has come to rely formulated and defended with 
such masterly clearness. Thus it is well known 
that Prof. Westermarck has always sought to 
steer a middle course between Frazer's and 
Durkheim's attempts to differentiate magic from 
religion. He agrees with the one that they severally 
imply coercion and conciliation ; but with the 
other that both alike relate to the supernatural, 
and therefore have more in common than Frazer's 
notion of magic as “the bastard sister of science” 
would make it possible to assume. But this com¬ 
promise involves difficulties of its own. Thus he 
writes : “It has only reference to religion in the 
abstract, not to the various religions. In the 
popular sense of the word, which certainly must 
be respected, a religion may include many prac¬ 
tices which are what I have called magical” ; 
and he goes on to hint that the Christian use of 
holy water and even the Eucharist itself have a 
magical import. But surely, to deny a religious 
character to the central mystery of the typical 
religion of civilisation is simply to play with 
words, unless indeed a valuation is intended such 
as would be quite out of place in a purely scientific 
account of an evolutionary process. 

Further, believing as he does that religion is 
born of fear and originates in emotions excited 
by contact with the uncanny, Prof. Westermarck 
is disposed to minimise its influence as a social 
force; so that one cannot but suspect him of 
conceiving it too abstractly, and therefore failing 
to do justioe to its nature as a living and Working 
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institution. When he says that the importance 
of the religious bond as apart from the influence 
of marriage, local proximity and a common 
descent has been alight in its bearing on the 
growth of social organisation, or when, again, 
he insists that “the moral influence of religion 
has often been greatly exaggerated”, he seems to 
me to be evisoerating human history in the 
interests of a bloodless category. Thus I suppose 
that he would not deny the social and moral 
activities of the Christian Church, but would 
nevertheless declare the religious element in them 
to be but slightly responsible for the concrete 
results. 

Obviously, if one starts from a primitive 
impulse so limited by definition that it can never 
alter by way of expansion or sublimation, then 
any progress that occurs in a oomplex with which 
it is connected must be due to something else. 
If, however, one plays fair all round and treats 
the remaining impulses concerned in similar 
fashion, thereupon it becomes quite impossible 
to account for any development at all. In fact 
it puzzles me altogether how ‘religion’ can be 
anything different in essence from a religion, 
since I take it to be rather the formule d'ensemble 
that covers any and every religion aH such, how¬ 
ever variously it may have evolved. 

Meanwhile, whether the reader is always in 
sympathy with the point of view or not, he is 
sure to derive profit from the masterly grip on 
the relevant evidence which is displayed in the 
treatment of every special topic alike. One feels 
that half a century of study and experience is 
behind the elucidation of that many-sided theme, 
the relation of the sexes, together with the resolu¬ 
tion of the paradox that primitive religion sets a 
value both on chastity and on unchastity in 
different contexts. Again, many side-lights are 
here thrown on the history of morals, as for 
example in relation to the duties of charity and 
hospitality towards men and of respectful behaviour 
towards gods. Moreover, with morality, law is so 
closely bound up that the part played by methods 
of prooedure such as the oath or the ordeal in the 
administration of justice is duly considered in 
turn. Thus we have here in compact and lucid 
shape the mature reflections of one whose com¬ 
mand of fact and independence of mind entitle 
him to rank among the foremost exponents of 
anthropology in aU that variety of aspects con¬ 
stituting its social side. 

R. R, Mabett. 
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Implications of Science 

The Universe of Science, By Prof. H. Levy. 

Pp. xiii + 224. (London: Watts and Co., 
1932.) Is, 6d. net. 

HERE is no end to the number of philo¬ 
sophical or quasi-philosophicftl puzzles with 
whioh the present-day physicist may divert him¬ 
self ; the marvel is that, in all the pother and 
hurly-burly of questioning of fundamentals, there 
remain a few calm souls content to weigh and to 
measure, unperturbed by the dust raised by icono¬ 
clasts who question tho very possibility of exact 
measurements. 

“The Itch of Disputation will prove tho Scab of 
the Churches,” said an apophthegmatical Provost 
of Eton more than throe hundred years ago. The 
correctness of view of those who describe, in similar 
vigorous terms, the grammars of science which 
pour from our presses in ever-increasing numbers, 
may be questioned; always provided that we 
measure first, and theorise about it afterwards, 
thero is much to be gained, and nothing to be lost, 
by hurling shards at dogmas which seemed, a 
generation ago, fixed and unassailable. 

Moreover, the layman wants to know all about 
it; his papers proclaim that the universe is 
dissolving into radiation, that the author of the 
universe is a mathematician, that the principle of 
free-will has invaded physics, that there is not 
‘a particle of v evidence in favour of determinism' ; 
and we are told that things not observable are not 
real, and must bo omitted from our theorisings— 
an assertion which, like many of these novel say¬ 
ings, is not so new as it appears to be ; the school¬ 
man who told us de non existentibus et non 
apparentibus eadens est ratio had the root of the 
matter in him. 

A certain amount of looseness of definition is 
apparent in some of the topios which are occupy¬ 
ing the attention of theorists, and one suspects 
that no small number of the disputes that have 
arisen would prove to be verbal if the protagonists 
would only define oarefully bucIi terms as indeter¬ 
minism and free will . Uneasiness in these matters 
of definition is to-day, curiously enough, more 
apparent in the biological than in the physical 
sciences, and it is interesting to note that, with a 
certain hesitation, the suggestion has been made 
that botanical science might possibly be the better 
for the loss of the Reiss-begriff. This is perhaps 
going too far, oven though plant physiologists may, 
in the past, have attached queer connotations to 
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the notion ; define your terms strictly and stick 
to the definitions, is a two-century old piece of 
advice, which represents the most profitable line 
of action. 

Prof. Levy's contribution to the study of these 
problems merits careful attention. It is well 
fitted, in its clarity of style and in the elementary 
nature of its exposition, to the needs of the amateur 
in these matters. Mayhap he may be a trifle 
bewildered at first, for Prof. Levy’s attitude is dis¬ 
tinctly not that of the indeterniinist school. 
Indeed, he roundly says that “the interpreters of 
the new knowledge and understanding, Sir James 
Jeans, Sir Arthur Eddington, Professor Millikan, 
General Smuts . . . have almost without excep¬ 
tion approached their problems against a back¬ 
ground of outworn Idealist Philosophy, none the 
less significant in its colouring because it has been 
unobtrusively though tacitly present. The pen¬ 
dulum has swung in the opposite direction. It is 
a reaction against the confident materialism of a 
past generation, as dogmatic and as uncritical as 
was its religious counterpart.” 

Which is very well; but we could wish that 
writers of all shades of opinion would furnish them¬ 
selves with accurate critical and historical know¬ 
ledge ere they attempt to see the present against 
the background of the past. What is this “con¬ 
fident materialism” against which an already 
“outworn Idealist Philosophy” has reaoted ? If 
the allusion is to the Kraft-und-Stojf movement of 
the mid-nineteenth century, it must be remem¬ 
bered that its vogue was short, and while sciolists 
might and did continue to rail against the ‘dead 
mechanism’ of the universe described by science, 
Buchner’s book read oddly enough even to a 
young inquirer of the later eighteen-nineties. 
Mach and Pearson had already pointed the way 
to a saner synthesis which is certainly not out¬ 
worn in the nineteen-thirties. 

Scientific methodology—and with this attitude 
Prof. Levy is, we think, in agreement—is as deter¬ 
ministic, in the philosophio sense, as ever it was. 
Even the uncertainty principle is envisaged in 
terms of the mechanical pushes and pulls to which 
our macroscopic world has accustomed us, and the 
uncertainty is an uncertainty of the where and 
when rather than an uncertainty produced by a 
breakdown of the law of causality itself. 

Such topics, and the deductions therefrom, are 
of great interest to the present-day world, and the 
author handles them in vigorous and stimulating 
fashion. His writing abounds in apt allusion and 
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illustration, and the chapter on mathematics, 
which is written in an endeavour to show to those 
unfamiliar with the scienoe “how mathematical 
methods are used as an instrument in scientific 
discovery”, is an admirable pieoe of elementary 
exposition. His second chapter will be read with 
considerable interest. It passes the compass of 
any one man’s mind to see as a whole the moving 
shadow-shapes that constitute his perceptual uni¬ 
verse, and, in the nature of the case, whenever 
ho studies a portion of that universe, he must 
make what the author terms an ‘isolate’ of it. 
Such a neoessary isolation bears with it philo¬ 
sophical consequences which are discussed in some 
detail. 

One or two minor omissions require notice ; 
it is curious, in such a work, to find no detailed 
treatment of the terms ‘cause* and ‘oausality’; 
Heisenberg’s name is not indexed, and there is no 
reference to the uncertainty principle; Mach 
receives no mention, and Pearson is referred to 
twice, on topics quite incidental to the major 
issues. 

There is no finality in these matters, and Prof. 
Levy has contributed but one more term to an 
unending series; his contribution is, however, 
both scholarly and important, and will compel the 
interest alike of the layman and the expert. 

Allan Ferguson. 


Short Reviews 

The Heart of England . By Edward Thomas. 

(Open-Air Library.) Pp. xvi 4- 228. (London 
and Toronto : J. M. Dent and Sons, Ltd., 1932.) 
3 8. 6d. net. 

It would be difficult to conceive of a more apt 
title to this collection of exquisite open-air essays 
than that chosen by the author, whose little 
volume is by its very simplicity and fragranoe 
bound to appeal to many readers, especially of 
natural history, as being something that will live. 
The author must indeed have been inspired when 
he took up his pen to describe with such vivid 
directness his impressions of the country he loved 
so well. To use his own words: “You exult 
because you are alive and your spirit possesses 
this broad, domed earth.” 

The book is divided into five parts: “Leaving 
Town”, “The Lowland”, “The Upland”, “The 
Mountains”, and “The Sea”. After reading suoh 
a volume as this it is with a feeling akin to con¬ 
sternation to realise that though the first publica¬ 
tion was in 1906 it was not reprinted until 1932. 
English literature indeed lost one whom it oould 
ill afford to spare when Edward Thomas was 
killed in Flanders during the War. 
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Air Ministry ; Meteorological Office . British Rain - 
/ofl, 2037 ; the Seventy-first Annual Volume of 
the British Rainfall Organization . Report on tXe 
Distribution of Rain in Space and Time over the 
British Isles during the Year 1931 as recorded 
by over 5 f 000 Observers in Great Britain and 
Ireland. (M.O. 345.) Issued by the Authority 
of the Meteorological Committee. Pp. xxi+306. 
(London : H.M. Stationery Office, 1932.) 15*. 

net. 

For the British Isles as a whole the rainfall of 
1931 was 109 per oent of the average, the year 
being the ninth in succession with a general fall 
in excess. Over the country as a whole the rain¬ 
fall of 1931 was less than that of 1930 but greater 
than that of 1929. In spite of the wet summer 
some places in south-east England had less than 
the average annual fall, and so did the north¬ 
west of Scotland where summer was dry, but a 
wet area with more than 130 per cent embraced 
the north English Midlands. 

As in 1930, and, indeed, every year, there were 
some notable downpours which, however, were 
unusually frequent. These included the severe 
thunderstorms of May 27 in south-west England 
and south Wales, the widespread intense rains of 
June 14, the day of the Birmingham tornado and 
of a destructive cloudburst near Bootle in Cumber¬ 
land, the long succession of torrential rains in 
August amongst which was the thunderstorm that 
on August 8 deluged Boston in Lincolnshire with 
6 in. of rain, the Whitby floods of September 4 
which were comparable with those in the same 
district on July 20 in the previous year, and 
finally the heavy falls in the west of November 
3 when 7 in. fell at Trecastle. 

Special articles discuss long rainfall records and 
the effects of unsuitable sites for rain and evapora¬ 
tion gauges. L. C. W. B. 

(1) Post-Primary Science. By W. F. F. Sbearcroft. 
Book 2: Second Year’s Course. Pp. 234. 
(London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1931.) 2*. 6 d. 

(2) Practical Science for Seniors. By G. W. 

Manfield. Book 1. Pp. 96. 1*. 4 d. Book 2. 

Pp, 128. 1*. 6 d. Book 3. Pp. 160. 2s. (London : 
Macmillan and Co., Ltd., 1932.) 

(1) This book is arranged in a somewhat unusual 
manner. It is divided into sections instead of the 
customary chapters, though more than one section 
is taken to deal with each branch of physics. 
Exercises alternate with the text in each section. 
They are printed in heavier type than the text, 
which is unfortunate as one is accustomed to 
associate heavy type with important information. 
The contents of the present volume include 
sections on gases, the atmosphere and atmospheric 
pressure, expansion of gases, liquids and solids, 
elementary mechanics, heat and elementary bio- 
logy. 

(2) These three booklets describe experiments 
in those branches of physics which have an impor- 
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tant bearing on everyday life. Whenever possible, 
home-made apparatus of a simple nature is used. 
Instructions accompanied by clear illustrations 
make the assembly of the necessary apparatus an 
easy matter. Those pieces of apparatus which 
cannot conveniently be made at home are given 
with their approximate cost in a useful list at* the 
beginning of each booklet. Short notes on the 
experiments are given at the end of each lesson. 
Book 1 contains experiments in elementary 
mechanics, on air, water and heat. Book 2 
gives further experiments in mechanics and also 
experiments on air-pressure, water-pressure, light, 
magnetism and frictional electricity. Book 3 is 
devoted entirely to experiments in electricity. 
They are handy little books dealing with practical 
work only. 

WiTiter Nights Entertainments : a Booh of Pastimes 
for Everybody. By R. M. Abraham. Pp. ix + 
186. (London : Constable and Co., Ltd., 1932.) 
5*. net. 

Mn. R. M. Abraham has brought together a very 
large number of examples, with illustrations, of 
card games and tricks, paper folding, coin and 
match tricks, string figures and tricks, knots and 
splices, games for the agile, toys, problems, eto., 
which will amuse those of all ages who like mental 
and digital dexterity to while away tedious hours 
of convalescence. 

The making of string figures by primitive 
peoples is very widely spread and, as the author 
notes, it has engaged the attention of many field- 
workers. One would have thought that the 
author would have taken this opportunity to point 
out their real interest and to indicate where other 
examples may be found ; instead of this he gives 
no references, though he has gleaned string figures 
mainly from Kathleen Haddon’s (Mrs. Rishbeth) 
bookB. The process of making these has been 
modified in most cases, usually a new title has 
been substituted, and the localities have been 
omitted. For example : The tern is called the 
flying bird ; the Apache door, the hurdle ; the 
well, the fruit blossom ; a temporary grass hut, 
is turned upside down to represent a parachute ; the 
fly, crushing the cocoanut (sic)—a difficult feat t; 
the butterfly, the snail ; the porker (described 
by Prof. Compton), the galloper (horse). Certainly 
the author has played tricks on the original dis¬ 
coverers of these string figures and on his unsus¬ 
pecting readers. A. C. H. 

Imperial College of Science and Technology: Huxley 
Memorial Lectures, 1925-1932. Pp. iii + 12 + 
30 + 38 +27 + 16-f21+28. (London: Macmillan 
and Co., Ltd., 1932.) 2s. 6d. net. 

The seven memorial lectures on different aspects 
of Huxley’s life and work which are here collected 

J [ive a very readable and impressive picture of 
he influence which T. H. Huxley still exerts in 
thfe field of science. It may bo true that, as Aldous 
Huxley remarks in correcting G. K. Chesterton, 
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“Huxley is more of a literary than a scientific t 
man”, but while in one sense as a scientific man 
Huxley is now a mere historical figure, in another 
sense his influence as a man of science is still 
profoundly felt. The impetus he gave to scientific 
ways of thinking, not merely in some specialised 
field such as biology but also in the everyday 
affairs of life, has not yet died out. The battle 
he joined on the place of scientific method in 
education is still unfinished but his teachings and 
examplo are as inspiring as ever. The publication 
of these lectures in more permanent form should 
make known to a wider circle of scientific workers 
something of the sincerity and the humility 
which characterised Thomas Huxley, and should 
encourage them to take part in the yet unfinished I 
warfare which he waged for scientific leadership 
and to emulate his own felicity of exposition of 
the aims and results of scientific studies. R.B. 

Botany for Schools : a Textbook suitable for School 
Certificate and similar Examinations. By Dr. 
E. R. Spratt and A. V. Spratt. Pp. viii + 363. 
(London : University Tutorial Press, Ltd., 1932.) 

4 8. fid. 

The course of botany contained in these pages is 
claimed to cover completely the syllabus of the 
various School Certificate examinations. The 
authors also claim that the book is 'suitable for 
the general reader who is interested in studying 
and experimenting with plants”. Few textbooks 
are of interest or use to the ‘generar reader ; and 
this definitely is a textbook. A two years’ 
botanical course is developed along orthodox lines. 
The photographs are good and are genuinely 
illustrative of certain botanical facts. The line 
diagrams, however, leave much to be desired, and 
in a number of cases they are misleading. The 
subject matter is presented in an appropriate 
form, but in places, especially the experimental 
physiology, it tends to be rather out of date. 

As an examination textbook this work can be 
recommended, though it can scarcely be considered 
ideal or novel enough to bo substituted for some 
of the better-known textbooks on the subject. 

Bees, Wasps, Ants and Allied Insects of the British 
Isles. By Edward Step. (The Wayside and 
Woodland Series.) Pp. xxv + 238 + 111 plates. 
(London and New York : Frederick Wame and 
Co., Ltd., 1932.) 10s. fid. net. 

No one who has read with interest the author’s 
former well-known contributions to the “Wayside 
and Woodland” series could fail to welcome this, 
his last addition. The book is not claimed to be 
a rigid textbook on the Hymenoptera but sets out 
to give a general idea of these insects to field- 
naturalists. Therefore the treatment has neces¬ 
sitated the consideration of insects with no special 
regard to the natural sequence of groups, and only 
the more noticeable or important inseots are fully 
described. A classified index of families and genera 
of the Hymenoptera is, however, appended. There 
are, also, a glossary of technical terms and a good 
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general index. Step’s books always have made 
good, interesting reading* but this, especially from 
the point of view of the profuse illustrations, can 
be looked upon as his magnum opus . 

The Imperial Gazetteer of India . Vol. 26 : Atlas. 
New (revised) edition. Published under the 
Authority of the Government of India. Pp. vii + 
66 maps + 41. (Oxford; Clarendon Press; London: 
Oxford University Press, 1931.) lls. 6d . net. 

The last edition of this atlas was published in 1909 
and is now out of date in many respects. The 
present edition has two more plates than the old, 
the additions being an extra map of the dis¬ 
tribution of crops, thus allowing twelve crops 
instead of eight to be shown, and one of Bihar and 
Orissa. Considerable changes have been made in 
the archaeological sketch map, in the plate show¬ 
ing economic minerals and in the numerous town 
plans, and all the maps have been revised. In 
addition to the twenty-nine plates of general 
distributional maps, there are nineteen plates 
showing the whole of British India, the native 
States and Burma on a scale of 1 to 4,000,000. 
Afghanistan is shown on a small scale. There is 
a lengthy index. 

How I teas Born : the Plain Story of Birth and Sex. 
By Cyril Phillips Bryan. Pp. vii + 105. 
(London ; John Bale, Sons and Danielsson, Ltd., 
1932.) 56. net. 

In this book, Mr. Bryan makes a sensible and inter¬ 
esting contribution to the literature of sex and its 
human significance. He gives a plain and straight¬ 
forward statement which could bo read with advan¬ 
tage by both adolescents and adults. There is 
nothing of a pornographic or oven emotional char¬ 
acter in the book, but much information which 
should afford wise guidance to healthy life and 
parentage. Among the many subjects clearly 
discussed are birth-control, sex determination, 
maternal impressions, inbreeding and heredity, 
hybrids and venereal disease. Many common 
fallacies are unveiled and curious cases described. 
In every respect the author has been successful in 
his endeavour to place before general readers the 
main facts relating to the whole range of sex. 

Detachment of the Retina; a Contribution to the 
Study of its Causation and Treatment. By J. 
Ringland Anderson. Published for The British 
Journal of Ophthalmology. Pp. xiv + 207 + 7 
plates. (Cambridge : At the University Press, 
1931.) 20s.net. 

In his foreword, Sir John Parsons truly describes 
this monograph as being exhaustive and reliable 
and likely long to remain the chief source of 
information on detachment of the retina. Dr. 
Anderson gives a clear account, with full biblio¬ 
graphical references, of the present state of our 
knowledge of the causation and of the empirical 
mode of treatment which in oertain oases affords 
some measure of success. 
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The Redwoods of California: The Past in the Present 

By Prof. A. C. Sewabd, F.R.S. 


T HOUGH much has been written on the Big 
Trees of the Sierra Nevada and the Redwoods 
of the Californian Coast Range, the subject of 
these impressive examples of links with the past is 
by no means exhausted. It was my good fortune 
to wander in several Redwood groves in the spring 
of this year. Through the generosity of Dr. J. C. 
Merriam of the Carnegie Foundation and under 



no. 1.—A, normal (two-ranked) folia#* shoot: 
J), abnormal nhoot of Srtfuoia irmrervirm* (£ 
natural slzt*). 


the expert guidance of Prof. Ralph W. Chaney of 
the University of California, Berkeley, visits were 
paid to the large groves north of San Francisco ; 
and as guests of Prof, G. J. Peirce of Stanford 
University to the Big Basin south of San Francisco 
near the southern limit of the Redwood bolt. 

The two living species of Sequoia (Sequoyah, a 
Cherokee Indian who invented an alphabet), 
Sequoia gigantea, sometimes called Wdlingtonia, 
the Big Tree, and S. sempervirens, the Redwood, 
are familiar as cultivated trees in British parks and 
gardens: it is the latter species with which this 
article deals. The Redwood was introduced into 
England soon after 1840 (the exact date is uncer¬ 
tain) and some specimens already exceed 100 ft. 
in height: this species is characterised by the red 
colour of the wood and soft, fibrous bark ; foliage 
shoots with spirally disposed linear leaves, 1-1J in. 
in length, recalling those of the yew, which in 
the ^normal lateral branches are twisted by the 
torsion of the short stalks into two rows in one 
plane. On some leading branchlets and occasionally 
on abnormal lateral branches the leaves are shorter, 
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more ovate and spiky and retain the Rpiral dis¬ 
position. Though the normal two-ranked shoots 
are readily distinguished from those of Sequoia 
gigantea , abnormal branches bearing more tapered 
and scale-like leaves are very similar to the typical 
branches of the Big Trees. The ellipsoidal cones 
of S. sempervirens are surprisingly small, f-1 in. 
long and J in. broad ; they consist of 14-24 seed- 
boaring woody scales. The cones of S. gigantea are 
of the same form but rather larger, A typical 
foliage shoot and an abnormal shoot are shown in 
Fig. 1. 

Extending more than half the length of the State 
of California lies a broad and relatively dry plain 
through which the Sacramento and San Joaquin 
Rivers flow respectively south and north into San 



FlO, 2,—Sketch map of part of California and Oregon showing 
the Centra! Valley, Che Coast flange, the western portion of the 
Sierra Nevada and, north of Meant Shasta, the Cascade Moun¬ 
tains, etc. Scale approximately 1 Inch = 170 miles. 

Francisco bay. The Sierra Nevada, including the 
highest mountains in the United States, form the 
eastern boundary, and the lower parallel ridges of 
the Coast Range lie between the western edge of 
the central valley and the Pacific Ocean. Sequoia 
gigantea is confined to a few localities on the Sierra 
Nevada, the most famous of which is the Mariposa 
Grove (Fig. 2): S. sempervirens , which has ‘a 
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stronger hold upon existence’, occupies a much 
larger territory to the west of the valley, from 
Monterey County in the south to a few miles north 
of the California-Oregon boundary, a distance of 
about 450 miles and with an average breadth of 
twenty miles. The Redwoods range from sea-level 
to an altitude of 3000 ft. Their distribution is not 
continuous. In some places the Redwoods form pure 
stands ; there are forests in which the Douglas fir 
and other conifers arc common associates; and areas 
in which the Redwood is absent either through 
human agency or from natural causes. A solitary 
giant by the side of the railway near Stanford 
University and the small town of Palo Alto (so 
named from the tree) is a conspicuous landmark. 

A good road, the Redwood Highway, runs through 
the forests north of San Francisco and traverses 
a succession of groves which have been gradually 
acquired by the State, substantially aided by the 
Save-the-Redwoods League. Up to March of this 
year, nearly 30,000 acres of 
forest had been saved from 
destruction. 

The climate of the Redwood 
belt varies within comparatively 
narrow limits ; the temperature 
rarely falls below 15° F. and 
though it is said to rise to 100° F. 
or rather more, the average is 
50°-60 u F. From May to 
October is a dry season ; actual 
precipitation as ruin is confined 
to the wet season, November- 
April. The annual rainfall is 
usually between 20 in. and 00 in., 
though in places it occasionally 
reaches 100 in. During the dry 
months the forests bordering the 
coast receive an abundant sup¬ 
ply of water from the dense 
clouds of fog which roll east¬ 
wards over the coast range hills. It is the summer 
fog—‘ the wet-winged angel of the rain’—which 
provides the humid atmosphere essential to the 
Redwoods. 

Though surpassed by the Big Trees in girth, the 
Redwoods reach a greater height. One sees con¬ 
flicting statements on the rival claims of the Red¬ 
woods and the Australian gum trees ( Eucalyptus ) 
to be described as the tallest in the world : the 
late Mr. J. H. Maiden of Sydney believed the 
Redwoods to be taller than the gum trees ; some 
American botanists say that the Australian trees 
are the taller. But whether or not the Redwoods 
have longer stems, they are more majestic and 
make a stronger appeal to the imagination. It 
may be that in the future the alien eucalypts, 
which already play a conspicuous part in the 
Californian landscape, may exceed in height the 
native conifer. The highway on the north side of 
San Francisco bay passes through typical Cali¬ 
fornian scenery for several miles; low hills with 
smoothed rounded contours studded with clumps of 
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live oak ( Quercus agrifolia) ; on the lower ground 
sheets of the native blue and white lupin (Lupinus 
bicolor) and scattered patches of the glorious 
California poppy. Redwoods were first seen from 
the highway about thirty miles south of the small 
town of Garberville, with its typical ‘main street’, 
230 miles north of Berkeley. Farther north we 
drove through miles of reserved forest areas, grove 
after grove of Redwoods with Douglas firs as their 
most striking companions. Between Garberville 
and Scotia, Redwoods are crowded on the hill 
slopes and along the deep valleys, where a fringe 
of alders, willows, and other trees forms the lowest 
zone of vegetation. Looking down from the steep 
hill-sides to the river-bed one sees weather-beaten 
and bleached stems and branches piled by the 
river in flood against obstructing rocks or stranded 
on banks of gravel, samples of contemporary 
vegetation on their way to entombment in river- 
borne sediment. Towering above the general level 


of the forest on the high rocky ridges, spires of 
Sequoia and Paeudotauga (Douglas fir) were sil¬ 
houetted against the blue sky ; the more drooping 
branches of the Redwood forming a contrast to 
the atraighter arms of the fir. 

The black oak (Quercus Kelloggii), the tan oak 
(Lithocarpus denaiftora ), the Californian lilac (Um- 
bellularia californica ), the Madr6no (Arbutus Men - 
ziesii), representing in the new world the strawberry 
tree of the Killarney Lakes and the Mediterranean 
flora, easily recognised by the red polished bark, 
the mountain dogwood (Cornua NvMaUii), maples 
and many other treeB ore some of the commonest 
neighbours of the Redwoods. A pink oxalis 
(Oxalia oregona ), Trillium, the poison oak [Rhu* 
diverailoba), irises, the red columbine ( Aquilegia 
truncate), sword ferns (Polyaiichum munitum) , the 
lady fern, and the far-flung bracken are a few of 
the abundant plants on the forest floor. 

It is difficult to realise the height of the taller 
Redwoods in forests where there are few or no 
standards of comparison. Some of the giants, if 



Fro 3.—A Redwood forest: the large tro© la 64 ft. In circumference, 
6 ft. from the ground. (Photograph by Dr. A. A. Cannon) 
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transplanted to the Close at Salisbury, would 
reach to within a few feet of the top of the famous 
spire. There are few trees equal to the Redwoods 
in resistance to fungus diseases, insect pests and 
forest fires : the thick fibrous bark and the wood, 
which in healthy trees lacks resin-ducts, are almost 
indestructible. The ordinary method of repro¬ 
duction is vegetative, not from seed : the trees 
have remarkable capacity for regeneration by 
suckers from the roots. One often sees a ring of 
tall trees with a huge broken or charred stump in 
the centro of the circle : the moribund parent 
had developed a group of suckers which in course 
of time gained independence. A prone stem 
draped with nests of sword fern and many flower¬ 
ing plants may form a plinth bearing slender 



Fio. 4.— The canopy In a Redwood forest showing 
the sky pattern. (Photograph by Dr. A. A. Cannon!) 


columns of young Redwoods. In the Big Basin, 
one specimen known as the Chimney Tree is a 
hollow trunk 100 ft. high, in which several people 
can stand and look upwards to the sky through 
the open end : the wood has been almost com¬ 
pletely destroyed by fire; the shell still bears 
many vigorous branches. 

On many of the trees are large and small burls, 
rounded excrescences like great warts, which are 
sold as souvenirs ; when sawn off and placed with 
the flat surface in a saucer of water and wet moss, 
the dormant buds grow into an encircling wreath 
of two-ranked foliage-shoots. 

It was not until we came to Sootia that the 
preserved areas were seriously interrupted by hill- 
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sides bare of all but charred stems and compara¬ 
tively young trees which had grown from the 
roots of felled parents: the older trees wore being 
sawn in the mills of a lumber company into huge 
planks. 

The Redwoods appeal to us by their superbly 
fashioned oolumns, impressive examples of perfect 
architectural construction, bearing tapering cones 
of massed branches (Fig. 3) ; tree separated from 
tree in the distant canopy by small fringed spaceB 
open to the light of the sun and to the sea fogs 
from the west (Fig. 4)*. They make an appeal as 
living things—some of them have been growing 
where they stand for twenty to thirty conturies— 
linking the present with a prehistoric past: groups 
of trees already centuries old surrounding ancestral 
relics bear witness to the eon tinuitvof the race through 
ages still more remote. At Cftlistoga, sevonty miles 
north of San Francisco, one sees striking examples 
of petrified Redwoods, more than 100 ft. in length 
and 8 ft. in diametoi, in beds derived from some 
Pliocene volcano, and with the stems have been 
found cones and foliage indistinguishable from 
those of the living species. It is easy to visualise a 
continuous scries of generations linking the present 
with the latter part of the Tertiary period. In 
places where a Redwood climate prevailed, there 
is no reason to assume any substantial change in 
the forest flora of western America through the 
many thousand years of this small fraction of 
geological history. Nor, as we shall see, is there 
any evidence of essential difference between the 
Redwoods and their forest associates and the trees 
and shrubs which lived in California and Oregon 
in the middle of the Tertiary period, say fifty 
million years ago. 

From an intensive study of some of the older 
Tertiary floras in Oregon, Prof. Chaney has shown 
that the striking contrasts revealed by a com¬ 
parison of the Oligocene and recent floras of 
Britain are not found in western America. The 
Oligocene and Miocene plants described by Prof. 
Chaney were collected from localities in the John 
Day basin a little to the east of the centre of 
Oregon (see Fig. 2). Two of the floras—the Bridge 
Creek flora of Oligocene age and the Miocene Moscall 
flora—suffice to illustrate tho appropriateness of the 
application to the Redwood flora of the phrase, ‘the 
past in the present*. These floras have much 
in common but the elements of the Mascall flora 
indicate less humid conditions and greater exposure 
to light. More than 20,000 specimens from the 
Bridge Creek beds were examined and tabulated ; 
and for comparison 8000 specimens of leaves, 
twigs and other scraps gathered from con temporary 
stream deposits in a canyon in one of the preserved 
areas (Muir Woods), where sediment is being 
deposited at bends of the river. In the Bridge 
Creek flora there are four dominant species, 
Sequoia Langsdorfii, Alnus carpinoides, Querent 
consimilis, Umbellularia sp., which make up 
86*44 per cent of the whole: in the recent stream 

• lam indebted to Dr. A A. Cannon of Stanford University for the 
photographs reproduced as Riga. 3 and 4. 
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deposits the corresponding species, Sequoia semper- 
virens , Alnus rubra , Quercus densiflora, Umbellu - 
laria califomica constitute 85 44 per cent of the 
total number of species. 

It is customary to speak of the Tertiary Sequoia 
?rith two-ranked leaves as S. Langsdorfii ; but it 
may well be specifically inseparable from the 
existing Redwood. The plants of the Mascall 
flora are preserved in diatomaceous shale above 
the Bridge Creek beds and separated from them 
by sheets of lava. Several trees, such as species 
of Quercus, Sequoia Langsdorfii , Umbellularia, 
Salix , Acer, Camus , Rhus, Cerocarpus, and 
many others have representatives in the Red¬ 
wood forests, while there are several other 
plants which have their modern counterparts 
in eastern America and elsewhere. The resem¬ 
blance of the Bridge Creek flora to that of 
the present Coast Range forests is much closer : 
among conifers Pinus, Tsuga , Sequoia and Torreya 
are common to both; among flowering plants 
Myrica , Corylus, Alnua y Quercus , Berber is, Umbel - 
lularia , Fraxinua , Acer, Rhamnus, Oornus and 
many others, all linking the Oligocene and recent 
floras by closely related species. 

In the course of the gradual desiccation, Bince 
the Oligocene age, of the northern part of the 
Great Basin—the region through which flows the 
John Day River—most of the characteristic Red¬ 
wood associates have disappeared from Oregon, 
though they have survived in the more humid 
belt on the western seaboard. The Bridge Creek 
flora, which is one of many examined by Prof. 
Chaney and his oo-workers, is an example of an 
association still found in the Redwood belt; and 
in essentials it agrees with Tertiary floras recorded 


from Switzerland, Greenland, Spitsbergen, Siberia 
and Manchuria. We know that Sequoia flourished 
in Mid-Tertiary England, in the arctio regions as 
far north as Ellesmere Land, over a large area in 
Europe and the Far East, and in many parts of 
the New World. Why is the genus now confined 
to a narrow strip of California ? No satisfying 
answer has been given : Prof. Chaney believes, 
and he is probably right, that "emergence and 
the consequent withdrawal of epicontinental seas 
have played an important part in the restriction 
of the Redwood forests".* 

It is impossible in a singlo article to do more 
than direct attention to the nature of the work 
now being done on the reconstruction of some of 
the Tertiary floras of the New World and their 
comparison with floras of the presont day. From 
Alaska through British Columbia, Washington 
and the States farther south are scattered vast 
stores of plants waiting to be collected and 
described; there are also large oolleotions in 
Canadian museums. This field of work is excep¬ 
tionally rich in promise: it is oertain that by 
adopting the methods so successfully and con¬ 
vincingly employed by Prof. Chaney, who studies 
the extinct side by side with the reoent floras and 
follows the latter beyond the southern boundary 
of the United States into Central and South 
America, it would be possible to follow the develop¬ 
ment and vicissitudes of the plant-world over 
nearly the whole length of western North America. 
Abundant material is available ; the workers are 
lamentably few. 

* For fuller information on tho Bridge Creek, Mascall and other 
Tertiary florae and their relation to the modern Redwood Forest, ace 
R. W. Chaney's papers In Publication No. 349 of the Carnegie Institu¬ 
tion, Washington, 1026. Also a paper in Publication No. 346, 1027. 


Relations between Pure and Applied Science* 
By Sir James Bailie, o.b.e., 
Vice-Chancellor of the University of Leeds 


T HERE ia still a certain amount of misunder¬ 
standing of what applied scienoe means, 
especially on the part of those who draw a hard 
end fast lino between pure and applied science, or 
of those who tend to regard applied science as of 
subordinate scientific interest and importance. 
There are some who treat applied science with a 
Certain disparagement as being an attempt to adapt 
acienoe to commercial purposes, a means of increas¬ 
ing wealth rather than of increasing knowledge. 
This attitude of mind is not perhaps bo widespread 
as it used to be, but it still exists in Great Britain. 
Institutions such as the younger universities, 
which from the first seriously took up investiga¬ 
tions which fall within the soope of applied scienoe, 
have on that account been held to have derogated 

* From a paper entitled "Applied Scienoe iu Yorkshire" read 
Before Section L (Educational Scienoe) of tho British Association at 
York on Sept. 6. In addition to the extracts here printed, dealing 
with the relationships between pure and applied scienoe. the paper 
outlined the development of technical instruction of all types in 
Yorkshire, and the work of the three Industrial research associations 
which have their headquarters in the county, as well as that of special 
departments instituted In tho Universities of Leeds and Sheffield to 
promote particular Industries. 
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from tho traditional conception of* universities. 
Certainly up to reoent years in Great Britain, no 
such problems were considered to deserve the 
attention of the aoademio mind. It was ; in fact 
for long held to be a recommendation and a merit 
that universities only taught and investigated 
subjects which oould be studied in order to acquire 
knowledge for its own sake, and were useless other¬ 
wise except as promoting mental discipline. 

It is instructive to observe that this narrow and 
indefensible outlook on knowledge is changing, and 
that the older universities are now taking a 
prominent and leading part in the advancement 
of applied scienoe. We have only to recall in this 
connexion the important investigations carried on 
in both the older universities in the department of 
agriculture, and the work done in Cambridge to 
solve the difficult practical problems of cold 
storage. The institution, a few years ago, of the 
Department of Scientific and Industrial Research 
with its corollary, the setting up of the industrial 
research associations, is rapidly modifying and 
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will in time completely transform the former 
attitude of the public and academic mind to 
applied science. When the history of universities 
in Britain comes to be written, it will be found 
that not the least of the contributions made by 
the younger universities to the development of 
aoademic life is that they led the way in recognising 
the scientific value and interest of applied science. 

Applied science is neither more nor less than an 
investigation in the laboratory of the processes 
which are involved in the adaptation of Nature 
to the service of society in one form or another— 
a purpose which is surely eminently important and 
desirable. Some of these processes have been 
carried on empirically and with relative success 
for generations, to the great advantage of man¬ 
kind. A large amount of experience has been 
accumulated and handed on by tradition, custom 
and instruction ; but such experience has not 
been critically examined in the light of and by 
means of scientific method and resources. So far 
as rules have been arrived at in tliis way, the 
experience acquired rests on what we may call 
rule of thumb. The purpose of applied science 
is to substitute the rule of scientific law for the 
rule of thumb. 

In other cases the laboratory examination of 
Nature’s processes and material may lead and has led 
to the discovery of ways and means of adapting 
Nature to man’s service in directions which have not 
been thought of in the past. In these cases the 
knowledge of the laws discovered by science precedes 
the adaptation of Nature’s resources to man’s use. 
New industries and manufactures may arise as the 
result of the antecedent work of the scientific 
investigator. Even here it must not bo assumed 
that the application of science ceases to be science 
when the science is applied. The application 
consists in carrying out in detail the general laws 
discovered by science ; and this in principle is in 
no way different from the process of verification 
by practical test which is an essential characteristic 
of scientific method. In other words, the applica- 
tion of science is a process of science as much as 
the discovery of the laws which are applied for 
man’s service. Whether, therefore, the process of 
using Nature for man’s ends precedes investigation 
by the scientist, or scientific investigation precedes 
and gives rise to the application of Nature to man’s 
ends, is merely a matter of history and does not 
affect the meaning of applied science. 

Applied science is thus quite distinct from the 
industrial and commercial development of the 
results of scientific investigation. This develop¬ 
ment depends on other considerations ;—whether 
the capital is available to commercialise the results, 
whether anyone has the imagination and resource¬ 
fulness to produce an article which will appeal to 
the public, or whether the adaptation of the results 
for the use of man is economically profitable at a 
given time. Faraday’s discovery of magnetic 
induction was of immense potential service to man, 
but it required time and genius of another order 
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than his to foresee the ways and means to make 
it available for man’s convenience. 

Applied science does not differ from pure science 
by presenting a less difficult problem of by being 
less scientific than pure science. The sole 
differentia is that in the former case the results 
can promote man’s desire to bend Nature to the 
service of the social life of man, while in the latter 
there is no such reference, at least directly or in 
the mind of the investigator while carrying on his 
investigation. The one aims at the active control 
of Nature, the other at the reflective compre-t 
honsion of Nature. Both are essential to the 
fulfilment of man’s life, and equally important 
ways of manifesting the supremacy of mind over 
Nature on which civilisation rests. Neither is 
subordinate to the other; and,as experience shows 4 
they reciprocally assist one another, just as any 
science may produce results of value to another 
science. Sometimes we find that discoveries in 
pure science lead to new developments in applied 
science; sometimes achievements in applied 
science give suggestions for further investigations 
in pure science. Indeed there is no pure science, 
however apparently remote from social welfare, 
which may not in the long run promote the aim of 
applied science. 

Apart from the fact that it is important to make 
clear the significance of applied science, the fore- f 
going statement has a direct bearing on the subject 
with which the paper deals. For the develop¬ 
ment of applied science in Yorkshire has bceir 
governed by the recognition that effective con¬ 
trol over Nature’s processes, whether carried 
on in established industries or not, can only be 
secured by scientific investigation in the strictest 
sense. In the universities of Yorkshire in par¬ 
ticular, applied science and pure science depart¬ 
ments have been established from the first along¬ 
side one another. This has not been a mere 
accident, but a settled policy which, for the 
reasons given, must bo considered to be as sound 
in principle as it has been fruitful in its results, 
both to the students of science and to those 
engaged in scientific investigation. The same 
policy has been adopted in the case of the higher 
technical colleges in Yorkshire, for example, 
those of Bradford and Huddersfield, where good 
work has been done not only on behalf of applied 
science but also in pure science. t 

No doubt in the early stages of the history of 
applied science in Yorkshire primary importance 
was attached to the practical usefulness of 
science for technical processes rather than to pure 
science. The practical mind of Yorkshire was 
inclined in the first instance to appreciate science 
for its value in furthering an intelligent interest in 
the productive industries of the area. This was 
but natural and not unreasonable; and since 
those concerned for the promotion of industrial 
welfare by means of science were, in general, not 
themselves trained in science, but had heard of or 
foreseen its value, it was perhaps inevitable that 
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the conception of applied science was understood 
in a comparatively narrow sense, as investigation 
and instruction in the craft side of industry and 
in the scientific subjects which seemed relevant 
thereto. The craft side is certainly an essential 
aspect of applied science, and must always be so 
if science is to be applied at all. It was only later 
and rather slowly that it was realised that this 
aspect merely sets the problem of applied science 
and that the understanding of the craft does not 
provide a solution of the questions which industrial 
processes raise. Still, even this humble beginning 
gave the start to what has provided a vast scientific 
undertaking. 

The establishment of the Universities of Leeds 
and Sheffield, which represents the culminating 
point in the institutional development of applied 
science in Yorkshire, created new standards and a 
now outlook in the conception of applied science 
and itH value for industry. Hitherto, applied 
science in the widest sense had been restricted to 
the communication of information on and the 
study of the technique of industrial processes 
carried on in the area, with some instruction of a 
rather elementary kind in certain of the pure 
sciences. The aim was to train or provido craftsmen 
with an intelligent appreciation of the rules and 
operations of their respective crafts, so that there 
might be in industry more competent and efficient 
workmen. With the advent of the universities and 
the spirit of detached scientific inquiry which 
inspires university work, applied science was able 
to become the critic and investigator of traditional 
industrial processes and methods, and to place 
the resources of a wider scientific outlook and 


knowledge at the servioe of craftsmanship. This 
raised instruction in applied science to a higher 
intellectual level. It could not be merely the 
communication of traditional knowledge acquired 
by experience in industry ; its aim was not simply 
to confirm but to transform existing practice in 
industry by training whole-time students in 
scientific principles and by promoting scientific 
investigation of industrial processes. This could 
not but be to the ultimate advantage of industry 
though the effects might not be seen for some 
time and the results might be slow in appearing. 

The prosecution of applied science at this higher 
level had a further important consequence ; it 
suggested and indeed created a graded system of 
technical training and education with craft instruc¬ 
tion in its various forms at one end of the scale and 
specialised scientific investigation into industrial 
processes at the other. The first could be appro¬ 
priately taken over by the teclmical colleges, the 
second by the universities. There is at points a 
certain overlap, perhaps inevitable, between the 
work of the technical colleges and the universities. 
But the main distinction is clear between the 
purpose of the two types of institutions occupied 
with applied science. The primary business of the 
technical college is to provide craft teaching at 
a lower or a higher level, with higher scientific 
instruction and research occupying relatively a 
second place in the work of the college ; the main 
purpose of the university is to provide higher 
teaching in science and to carry on sciontifio 
investigations in applied scienco, with technical 
instruction occupying relatively a secondary place 
in its work. 


Obituary 


Sir Bernard Mallet, K.C.B. 

IR BERNARD MALLET, whose death on 
October 28, at seventy-three years of age, we 
regret to record, wbh the son of Sir Louis Mallet, a 
distinguished civil servant. He first entered the 
Foreign Oft ice, from which he was transferred to 
the Treasury. He became a commissioner of 
Inland Revenue in 1897 and Registrar General 
in 1909. from which post he retired in 1920. His 
chief assistant for many years was Dr, Stevenson, 
who did such admirable statistical work in con¬ 
nexion with inter alia the differential birth rate, 
labour which never received adequate reward 
from the Government in spite of the loyal advocacy 
of his chief. Sir Bernard was president of the Royal 
Statistical Society in 1916 18, where, as every¬ 
where, his personal influence was most valuable. 
He was for long an official of the Political Economy 
Club, and at its dinners must have met every 
living economist of note. He wrote several books, 
including a continuing series on the British 
budgets. 

Ihiring the last years of his life, eugenics and 
the cognate subject of population occupied much 
of Sir Bernard’s time. As to the latter, he was 
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president of the World Population Conference held 
at Geneva in 1927, as a result of which was 
inaugurated the International Union for the 
Scientific Investigation of Population Problems, a 
now flourishing organisation in which he has con¬ 
tinued to play an active part. He was a member 
of the International Federation of Eugenic 
Organisations, and attended meetings at Paris, 
Munich and in Dorsetshire. This last was some¬ 
what of a novelty, the head-quarters being at the 
house of his cousin, Capt. Pitt-Rivers. A paper 
by him was read at the International Congress 
at New York this year. 

Sir Bernard joined the Council of the Eugenics 
Society in 1918 and became its president in 1928. 
About that time the Society received a large 
bequest from an Australian pastoralist, the 
exaggerated hopes thus aroused in truth causing 
no small trouble. The Society prospered greatly 
under his guidance, the progress made in regard 
to sterilisation being especially noticeable, whilst 
several new schemes were set on foot, of which 
the most noteworthy was the attempt to give 
practical definition and expression to the concept of 
negative eugenics both in the sphere of hereditary 
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diseases and in that of the so-called ‘Social 
Problem Group’, 

That characteristic of Sir Bernard Mallet which 
will have stamped itself most strongly on the 
minds of all his friends is the charm of bis per¬ 
sonality. He was a gentleman in the very highest 
sense of the word. He was always courteous and 
most helpful to his colleagues. Eugenics as an 
applied science demands not only theoretical 
knowledge but also the power to judge between 
conflicting human motives, needs and prejudices, 
with the result that the task of its leaders is at 
times one of extreme difficulty. The Eugenics 
Society was fortunate in securing the services of 
a president with such varied experiences, all of 
which helped him to fill with success the place 
which he only consented to occupy out of a sense 
of duty. 

Prof. K. K. Gedroiz 

Soil investigators all over the world will 
learn with deep regret of the death on October 5 
of Prof. K. K. Gedroiz of the Dokuchaiev Soil 
Institute, Leningrad, and until lately president of 
the International Society of Soil Science. He was 
born in 1872 in Bessarabia, was educated in Kief 
and graduated in 1897 as a forest engineer at the 
School of Forestry in Leningrad. He then became 
assistant to Kossovitch at the Agro-chemical 
Laboratory of the Ministry of Agriculture. In 
1915 he was appointed editor of the Russian 
Journal of Experimental Agriculture, and in 1919 
was made professor of soils at the School of 
Forestry : later on, in 1922, he became lecturer 
in agricultural chemistry at Nossov, and after 
Glinka’s death in 1928 he was elected a mem¬ 
ber of the Russian Academy of Science and 
director of the Dokuchaiev Soil Institute, where 
he was specially concerned with the laboratory 
investigations of the soil and also with the soils 
of the podsol zone. 

Prof. Gedroiz for many years carried out 
important investigations on the process of absorp¬ 
tion by soil, attributing it, as van Bemmelen had 
previously done, to complex reactive substances 
produced by weathering. Both in their com¬ 
position and their interaction with dissolved salts 
these substances were generally so similar in typo 
that he felt justified in speaking of a reactive ‘soil 
complex’ modelled on the same lines as a salt, in 
which the cations could be replaced by other bases 
or by hydrogen. In the ‘complex’ of a normal 
fertile soil the predominant cation is calcium ; in 
other soils it might be sodium, magnesium or 
hydrogen. In developing these ideas he was able 
to give a rational explanation of many of the 
phenomena associated with acid and alkaline soils, 
and to clear up many obscurities in what had 
previously been a very difficult subject. 

Prof. Gedroiz’s work was long unknown to British 
and American investigators owing to its publication 
in Russian. A summary issued in an abstract 
journal attracted the attention of one or two 
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United States soil workers and they arranged for 
a translation of all of his papers into English. The 
volume was widely circulated among other soil 
investigators and at onoe ensured the recognition 
of the high merits of his work. 

Gedroiz did much to make Russian soil science 
famous throughout the civilised world. HU 
investigations into the soil complex and the phe¬ 
nomena of absorption fell easily into line with the 
studies on soil formation and classification initiated 
by Dokuchaiev and continued by a group of 
brilliant successors, Glinka, Neustruev and other 
workers still surviving : it gave a new and per¬ 
manent direction to soil science. Gedroiz was of a 
modest and retiring disposition, rarely appearing 
at scientific gatherings : many soil investigators 
who visited Russia in 1930 were disappointed that 
they were unable to meet him and pay their 
respects to him. His work had sterling qualities 
which will ensure its place among the classics of 
modern science. E. J. Russell. 

1)b. William Garnett 

The death of Dr. William Garnett on November 
1, at the ripe age of eighty-one yoars, will cause 
a feeling of the very deepest regret to those of 
his contemporaries and coadjutors who knew and 
appreciated the man and his genius. 

J)r. Garnett was bom at Portsea on December 30, 
1850, and was the sou of William Garnett of that 
town. He received his early education at the City 
of London School, and continued it at the Royal 
School of Mines, having taken the first plaoe among 
the Whitworth scholars in 1869. He afterwards 
proceeded to St. John’s College, Cambridge, of 
which he was later elected a fellow, having been 
bracketed fifth wrangler in 1873. He was the 
first demonstrator of physics in the Cavendish 
Laboratory under James Clerk Maxwell, whose 
biographer he became, 

Fortunately for the cause of technical education, 
Dr. Garnett left Cambridge and associated himself 
with the developments of education which wore 
then taking place. He was exceptionally well 
qualified to take up the position of a leader in 
the movement which was then developing through¬ 
out the length and breadth of the country for the 
advancement of what was termed ‘technical 
education’. He held tho position of professor of 
mathematics, physics and mechanics at University 
College, Nottingham, and later became principal 
and professor of mathematics in the Durham 
College of Science, Newcastle-upon-Tyne. Hero he 
did splendid work. Realising that it was most 
important to associate the educational authorities 
with the development of technical education, he 
to some extent laid on one side his teaching duties 
at Newcastle-upon-Tyne with the view of obtaining 
an association between his college and the educa¬ 
tion authorities. He likewise found time during 
this period to write on behalf of technical education 
in the Technical World and other journals. 

It was only natural, therefore, that Dr. Garnett 
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should be appointed secretary and educational 
adviser to the London County Council Technical 
Education Board in 1893. In this position, he 
probably achieved his most important work. 
He was largely responsible for the development 
of the London polytechnics and worked in 
harmony with both the City Parochial Charity 
Trustees and the great City companies. When the 
old Technical Education Committee was super¬ 
seded by the London County Council Education 
Committee, Dr. Garnett was appointed educa¬ 
tional adviser, and although this position relieved 
him of the responsibility of much educational 
routine, he exercised a great influence. 

Dr. Garnett had a personality which was felt 
by all who were brought in contact with him. 
In his presence, none could fail to realise that 
they were dealing with a man of force of char- 
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acter, ideals and originality. He had, moreover, 
the power of inspiring devotion in those with 
whom he was associated. J. L. S. H. 


We regret to announce the following deaths : 

Prof. U. S. Grant, professor and head of the 
Department of Geology and Geography at North¬ 
western University, Evanston, Illinois, who has 
done much work in economic and petrographic 
geology, on September 21, aged sixty-five years. 

Prof. A. B. Hill, emeritus professor of hygiene 
and public health at the University of Birmingham, 
president of the Society of Medical Officers of 
Health in 1911-12 and of the Association of County 
Medical Officers in 1917-1924, a leading authority 
on national public health, on November 5, aged 
seventy-eight years. 


News and 

Royal Society Medallists 

His Majesty the Kino lias approved of the 
following awards this year by the President and 
Council of the Royal Society in respect of the two 
Royal Modals : A Royal Medal to Prof. R. Robinson, 
for his distinguished work in organic chemistry ; A 
Royal Medal to Prof. K. Mellanby, for his distin¬ 
guished work on dietary factors, especially in 
connexion with rickets. The following awards of 
medals have also been made by the President and 
Council: Copley Modal to Dr. G. E. Hale for his 
distinguished work on the magnetic field of the sun ; 
Rumford Medal to Prof. F. Haber for his distin¬ 
guished work in the application of thermodynamics 
to chemical reactions ; Davy Medal to Prof. R. 
Willst&tter for his distinguished researches in organic 
chemistry ; Darwin Medal to Dr. C. E. Correns for 
his distinguished researches in genetics ; Buchanan 
Medal to Prof. T. Madsen for his distinguished 
theoretical and practical work on immunity, 
especially in relation to diphtheria antitoxin ; Hughes 
Medal to Dr. J, Chadwick for his distinguished 
researches on radioactivity. 

Baraaba Oriani, 1753-1832 

The con tonary hills on November 12 of the death 
of the eminent Italian astronomer, Bumaba Oriani, 
who for many years was director of the Milan 
Observatory, and to whom Piuzzi communicated 
his discovery of the minor planet Ceres. Piazzi 
first observed the planet on January 1, 1801, and 
a few weeks later he wroto to Oriani and Bode, the 
former of whom calculated its orbit. Oriani was 
born near Milan on July 17, 1752, and was educated 
by the Bamabites. He was made a priest at the age 
of twenty-three years and almost immediately 
entered the Observatory, which had not long since 
been founded at the College of Brera, Milan. He 
soon attained a recognised place among Italian 
astronomers and was among the first to publish 
tables of the planet Uranus, discovered by Herschel. 

In 1786 he was sent to London to obtain instru- 
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ments from Ramsdon. At this time he became 
acquainted with Herschel, with whom he afterwards 
corresponded. With his colleagues, Francesco Reggio 
(1743-1804) and Angelo Cesaris (1750-1832), he 
carried out geodetical operations in northern Italy. 
Ho published various works on the motion of 
tho planets. Although, during the greater part of 
Oriani’s life, Milan formed a part of the Austrian 
dominions, it was seized by the French in 1796, and 
in 1802, tho year in which Oriani was made director 
of tho Observatory, it became tho capital of the 
Cisalpine republic, with Napoleon as first president. 
On this occasion, it is said, that on Oriani’s refusing 
to take the oath swearing hatred against monarchy, 
tho wording of tho oath was accordingly altered for 
him. Oriani’s successors at Milan have included 
Carl ini, Schiaparelli and Celoria. 

Atomic Projectiles 

Atomic projectiles and their applications formed 
the subject of the nineteenth Thomas Hawksley 
lecture delivered by Lord Ruthorford on November 4 
before the Institution of Mechanical Engineers. At 
present the maximum velocity that can be com¬ 
municated to matter in bulk is not more than two 
miles a socond. This is of tho same order of magnitude 
as the average speed of the molecules of gases under 
ordinary conditions. But if we turn to individual 
charged atoms, methods have been developed which 
enable us to produce atomic projectiles moving with 
enormous speed. When the velocity becomes com¬ 
parable with that of light, we have to take into 
account the change of mass of the particle with speed. 
As tho velocity is generally produced by the 
acceleration of the particle in an electric field, it is 
convenient to speak of a thousand-volt particle, 
meaning thereby that the particle has the speed and 
energy equal to that gained in passing freely between 
two points differing in potential by a thousand 
volts. In the experiments of Cockcroft and Walton 
in the Cavendish Laboratory, Cambridge, a steady 
difference of potential up to 600,000 volts can be 
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maintained in the accelerating tube, thus producing 
a stream of swift protons corresponding to a current 
of 20 micro-amperes. By the multiple acceleration 
of charged atoms, Lawrence and Livingston in 
California have been able to obtain a stream of 
protons of energy so high as 1,200,000 volts by the 
use of a voltage so low as 4,000 volts. 

Effects of Atomic Bombardment 

In the second part of his address, Lord Rutherford 
described the applications of atomic projectiles. 
After considering the way in which swift a-particles 
from radioactive substances have been used for 
throwing light on the dimensions of the atomic 
nucleus, he gave an interesting account of experi¬ 
ments on the transmutation of matter. This has 
been effected by the bombardment of matter by 
swift atomic projectiles of different kinds. In 1919, 
Rutherford w T as able to demonstrate the disintegra¬ 
tion of the nitrogen nucleus as a result of a close 
collision with an a-particle in which a swift proton 
was expelled. The discovery of the ‘neutron’ followed 
upon experiments by Bothe, who observed a very 
penetrating type of null at ion when beryllium was 
bombarded by a-particles. Chadwick carried out 
further experiments by counting methods, and 
concluded that the radiation consists of a flight of 
material particles which art' supposed to be close 
combinations of a proton and an electron. Within 
the last year, Cockcroft and Walton have obtained 
definite evidence that certain atoms can be trans¬ 
formed by a stream of fast protons produced arti¬ 
ficially in a discharge tube. This new method of 
attack, so successfully begun, is certain to give us 
much new information on the structure of nuclei 
and the problem of the transmutation of the elements. 

Egypt and the Nile 

The presidential address delivered by Sir Murdoch 
Macdonald to the Institution of Civil Engineers at the 
first meeting of the session on November 1 was 
almost entirely devoted to a consideration of the 
engineering development of Egypt and the Sudan, 
with which his life work has been closely associated, 
and, in particular, to the measures taken to bring 
into cultivation vast areas of waste land which have 
lain unproductive for centuries. Of the 300,000 
square miles over which the King of Egypt rules, 
95 per oent is desert. The combined area of the two 
cultivated districts of Lower and Upper Egypt is 
only about 12,000 square miles, one tenth of the area 
of Great Britain and Ireland ; and the narrow strip 
of cultivated land, running for some 560 miles on 
each side of the Nile from Cairo to Assuan, has an 
average width of not more than 6 miles. Referring 
to the geological history of the country, Sir Murdoch 
said that, on the supposition that the Delta of the 
Nile lay in on ancient bay of the Mediterranean now 
filled with silt, the original mouth of the river was 
at Cairo, The depth of silt and sand in that locality 
indicates that the river once ran at a much lower 
level than it does now. From records of water levels 
x>n the Roda gauge, near Cairo, extending over many 
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hundred years, it has boon deduced that the bed of 
the river and the general level of the cultivable land 
must have been raised at the rate of 1 mm. a year 
and the procoss has been going on probably for 
20,000 years. 

Irrigation Schemes in Egypt and the Sudan 

Aftkii alluding to ancient indigenous methods of 
providing water for crops, Sir Murdoch Macdonald 
proceeded to discuss the modem system of perennial 
irrigation (under which provision has also to be made 
for drainage) adopted in consequence of the intro¬ 
duction of cotton cultivation by the Khedive, 
Mohammed AJi. The first work of construction in 
that connexion was the Delta Barrage, completed in 
1861, but, owing to defects in the foundations, not 
brought into effective use until the British occupation, 
when the works wore strengthened. The succeeding 
structures of the same typo at Assuan, Asyut, Esna 
and Nag Hammadi w T orc historically noticed, and 
then reference was mode to various schemes put 
forward from time to time for impounding the water 
of the Blue Nile and the White Nile above Khartoum. 
Figures were quoted to show the benefit to Egypt of 
the Assuan Dam. The 1,000 million cubic metres of 
water originally impounded would be increased by 
the re-heightening to at least 4,800 million cubic 
metres and the normal summer supply would be 
increased by about 66 per cent. The contemplated 
Gobel Aulia reservoir would contain about 3,000 
million cubic metres and would possibly be able to 
pass 2,500 million into the river. A Lake Albert Dam, 
only 8 metres in height, would impound about 
40,000 million cubic metres, but would require to be 
coupled with works which would conserve the waters 
as they passed down the river and prevent their 
being wasted as at present in the Sudd region. Sir 
Murdoch touched upon the schemes put forward for 
preventing the immense loss of water due to evapora - 
tion from the marsh formed by the main stream 
between the Sobat and Bahr-el-Glumil. The 
whole territory including the marsh region lias an 
area of about 90,000 square milefl and might become 
a wonderful timber growing country. Summing up 
the position between Egypt and the Anglo-Egyptian 
Sudan, he said that the large volumes of water 
passing in flood, of which Egypt can only use a small 
part, would make it possible for the Sudan to divert 
a great quantity without detriment to her neighbour. 
All the conceivable diminution by future reservoirs 
would not be sufficient to reduce the flood volume 
below the known requirements of Egypt for the fertili¬ 
sation of its flood crops. 

Telephony and Telegraphy in Great Britain 
Sir Thomas Puhvks, engineer to the Post Office, 
contributes to the British Industries Number forming 
a supplement to the Times of November 1 on 
interesting article on the industries connected with 
telegraphy and telephony. In the earlier days of 
telegraphy, Great Britain was pre-eminent in the 
manufacture of high quality Morse and Wheatstone 
automatic apparatus. The very foot of the excellence 
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of this equipment somewhat delayed the adoption 
of type-printing telegraphs in Great Britain, but the 
whole supplies of the telegraph system are now being 
manufactured at home. It is hoped that the estab¬ 
lishment of the teleprinter exchange servieo which 
is being introduced by the Poet Office as an adjunct 
to the public telephone switching system will produce 
a further extensive demand for these ingenious 
machines. Before the year 1912, when the telephone 
service of Great Britain was transferred to the Post 
Office, a large portion of the equipment was pur¬ 
chased from abroad. Now the proportion of foreign 
material purchased by the Post Office is less than 
one per cent of the whole. A great impetus was 
given to the mass production of apparatus on pre¬ 
cision principles in 1022 by the general adoption of 
standardised typos of automatic exchanges. This 
policy encouraged other nations to follow suit and 
export markets to several countries were opened up 
for automatic telephone equipment manufactured in 
Groat Britain. The circuit* and mechanisms 
developed for automatic? exchanges opened up 
independent fields of application in other directions, 
such as the supervisory control of electrical power 
plant, centralised railway control and the electrical 
equipment of the totalisators now operating on race¬ 
course*. Telephone manufacturers were quick to take 
advantage of these applications. 

Telephone Development 

The economic blizzard from which the world is 
now suffering has affected the rate of telephone 
development in Groat Britain to a smaller extent 
than in any other of the principal nations. Sir 
Thomas Purves states that the net increase per 
annum in Great Britain in recent years has been 
about 125,000 stations. In the last complete year 
(1931--32) it fell to 84,000. Nevertheless, it is the 
largest increase recorded in any country of the 
world for the same period. For the whole of Europe, 
outside of Great Britain, the net increase was less 
than 200,000. In some countries the number of 
cessations of service exceeds the number of new 
subscribers and a net loss iH registered. In North 
America, for example, the net loss is about 550,000 
stations. For the current year, it is probable that 
there will bo a net increase in Great Britain of about 
80,000 and that many of the countries of Europe 
will show actual losses. In America there will be 
a large loss. If a revival of trade occurs, the tele¬ 
phone development of Great Britain will go forward 
by leaps and bounds. In the matter of underground, 
telegraph and telephone cables, Great Britain has 
been from the first a pioneer. For building open 
telegraph and telephone lines it is still necessary to 
depend on Norway and Sweden for slow-grown 
raw timber. English and Scottish mountain pine 
And Canadian and Australian timber have proved 
disappointing. The use of poles of metal and con¬ 
crete has been investigated on numerous occasions, 
but so far the cost of these alternatives has proved 
prohibitive. The timber used for general construction 
purposes is obtained entirely from home and Empire 
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i sources. The whole of the extensive radio plant and 
apparatus for long-distance communication used by 
the Post Office is of British manufacture. 

Recent Developments in the Utilisation of Electricity 

In his inaugural address as chairman of the North- 
Western Centre of the Institution of Electrical 
Engineers, Mr. G. F. Sills discussed a very large 
number of recent developments in the utilisation of 
electrioity. One of the most important and most 
promising of electric devices is the mercury arc 
rectifier. When supplied with direct current, it can 
be made to generate alternating current voltage at 
any frequency. It can also supply direct current 
when supplied with alternating current. It provides 
a link between a.c. and d.c. systems which works 
either way. Batteries can thus be used as a reserve 
on a.c. systems. One of the most important applica¬ 
tions is to feed single-phoso railways from a three- 
phase system at a different frequency. The stand¬ 
ardisation of systems of supply for electric railways 
is thus not likely to lead to much trouble, as by the 
aid of the rectifier any kind of electric supply can be 
converted into any other. By its use it will soon be 
possible to transmit power by high-voltage direct 
current and this will lead to considerable economies 
in transmission. Obstruction lights are now being 
placed on power lines for marking obstacles along air¬ 
ways. They generally consist of neon tubes operated 
either at high or low voltages. They are used also 
to indicate high buildings and wireless masts. The 
light gives a large splash of red colour and is easily 
distinguished from other lights near the ground. 
Another interesting application is the reading of 
consumers’ electric meters by means of telephone 
lines, the connexion being made through the power 
company’s connexion with the telephone exchange. 
A device for indicating the presence of a dangerous 
amount of coal gas is also described. It works auto¬ 
matically, closing an alarm circuit, and it can be 
made to switch on an electric fan to clear the dan¬ 
gerous area. 

Manufacture of Lenses 

The presidential address of Mr. W. Taylor to the 
Institution of Mechanical Engineers on October 28 
was mainly devoted to the application of mechanical 
engineering to the production of lenses, particularly 
photographic lenses, which to-day are made by the 
tens of thousands. One of the characters of mechanical 
engineering, he said, is the extraordinary accuracy 
regularly attained in its best products. One 
thousandth of an inch is approximately the limit of 
accuracy which can be attained in the ordinary 
maohining of metal with cutting tools, one ten 
thousandth the order of accuracy by grinding and 
lapping; but in making the best photographic 
lenses and other optical instruments of precision, the 
accuracy of the surfaces of the elements, such as 
lenses, prisms and mirrors, must be from one hundred 
thousandth to a few millionths of an inch, and this 
accuracy is attained in everyday working, not only 
by skilled artist craftsmen, but al»o by less skilled 
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persons doing repetition work by the aid of special 
appliances, the products of mechanical engineering. 
In the course of his address, Mr. Taylor referred at 
length to the functions and designing of lenses, the 
properties and the production of optioal glass and 
the various workshop processes by which lenses are 
cut, ground, polished and tested. It was in connexion 
with work on photographic lenses that the need was 
felt for screw-threads much more accurate in form, 
more free from pitch and periodic error, and this in 
turn led to improved technique of screw-thread 
measurement, gauging and generation. 

Andrew Laing Memorial Lecture 

The winter session of the North-East Coast 
Institution of Engineers and Shipbuilders was 
opened on October 21 by the delivery at Newcastle- 
upon-Tyne of the presidential address by Mr. It. J. 
Walker, who since 1899 has been associated with the 
Parsons Steam Turbine Co., Ltd., of which after the 
death of Sir CharleH Parsons ho became chairman 
and managing director. At the following meeting of the 
Institution, hold on October 28, Engr. Vice-Admiral 
Sir R. W. Skelton, tho Engineer-in-Chief of the 
Fleet, delivered the first Andrew' Laing lecture. 
Laing, who was born in Edinburgh on January 31, 
1856, and died in Newcastle on January 24, 1931, 
from 1877 until 1896 was connected with the Fairfield 
Shipbuilding and Engineering Co., Govan, and from 
1896 until tho time of his death was managing 
director of tho Wallsend Slipway and Engineering 
Co. His life's work was mainly connected with the 
design and construction of the machinery of Atlantic 
liners, his most famous ship being the Mauretania , 
built in 1907, which for twenty-three years held the 
‘blue ribbon' of the Atlantic. The construction of 
this vessel and her ill-fated sister ship the Lu&itania 
was due to circumstances somewhat akin to those 
existing to-day, when the fastest vessels in the 
mercantile marine are not registered as British 
vessels. The initial step was the formation of an 
Admiralty committee in 1902 which was directed to 
inquire into the principles on which subsidies were 
being given and to consider how and at what cost 
vessels could be secured which should combine great 
speed with a largo radius of action. The outcome 
was an agreement between the Government and the 
Ounard Co. whereby the Government agreed to 
advance a sum of money at 2J per cent interest for 
the construction of two ships and to increase the 
annual subsidy. The bold step of adopting steam 
turbines for the vessels was due to the report of a 
technical committee on which Laing served. 

Memorial to Sir Gregory Foster, Bt* 

A fund has been raised for the establishment of a 
memorial to the late Sir Gregory Foster, at College 
Hall, London, a hall of residenoe for women students 
in the University with which he was connected for 
more than thirty years, during twenty-one of which 
he was chairman of the Council. The memorial 
has taken tho form of the provision of teak doors 
throughout the public rooms of the new building 
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for the Hall recently erected in Malet Street and 
to be opened by H.M. the Queen on November 10. 
A memorial tablet designed by Mr. Brook Kitchin 
has also been plaoed in the entrance hall and 
bears a record of the services rendered by 
Sir Gregory Foster. A portrait painted by Mrs. 
Macleod has now been finished and has been hurg 
in tho council room of the Hall. It represents the 
sitter not as his friends knew him in the last years 
of his life, but as he will be remembered by those 
who knew him in the fullness of his strength and 
vigour, thus providing an interesting comparison 
with tho portrait recently painted by Sir William 
Orpen which hangs in Univorsity College. The 
memorial tablet was unveiled on November 4 by 
Sir Alexander Gibb, who succeeded Sir Gregory 
Foster as chairman of tho Council of College Hall. 
About ft hundred or ho of those who had subscribed 
to tho memorial fund wore prosent, and for the 
greater number of these the occasion presented the 
first opportunity of seeing tho new building, which 
in itself is the groatoHt and most lasting memorial 
to Sir Gregory Foster's work in providing increased 
residential accommodation for the students of the 
University of London. 

Huxley Memorial Medal and Lecture 

Thk presentation of tho Huxley Memorial Medal 
of the Royal Anthropological Institute for 1932 to 
Prof. C. G. Seligman will take place on November 29, 
when Prof. Seligman is to deliver the Huxley 
Memorial Lecture at 8.30 p.m. Prof. Seligman is 
already a medallist of the Royal Anthropological 
Institute, having been awarded the Rivers Memorial 
Medal for 1926 in recognition of his work in the 
field in Now Guinea, among tho Voddas of Ceylon 
and in the Sudan. Prof. Seligman gained his first 
experience of field work as a member of the Cambridge 
Univorsity Expedition to tho Tones Straits in 1898 
under Dr. A. C. Haddon. He visited New Guinea 
again as joint leader of the Cooke-Daniels Ethno¬ 
graphical Expedition in 1904, publishing his results 
in "The Melanesians of British New Guinea" (1910). 
His studies of the Veddas in 1907, in which ho was 
assisted by Mrs. Seligman, were published as "The 
Veddas” in 1911, while the results of his investigations 
among the Sudanese tribes on several occasions, on 
which he hew again been accompanied and assisted 
by Mrs. Seligman, are announced for publication at 
on early date. The study in the University of 
London of the customs and races of man has made 
substantial advances during Prof. Seligman's occupa¬ 
tion of the chair of ethnology at tho London School 
of Economics, especially in the promotion and 
organisation of training for colonial officials. 

Scientific Expedition to Tibet 
In February 1933 Capt. F. Kingdon-Ward is setting 
out to explore what is perhaps the least-known part 
of Tibet—the arc of mountainous country which lies 
between the bend of the Tsangpo-Brahmaputra and 
the bend of the Salween. The route to be followed is ; 
thd 'Assam valley, Sadiyfc, Lohit valley, Rim&, up the 
Rong Thod Ghu, over the Ata Gang Pass (16,000 ft.) 
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to Shurdin Gompa, in lat. 29° 30' N., long. 
97° 0' E,, where a base camp will be established at 
13,000 ft. altitude. From here the collecting work 
will be done. This is the cross-roads of Asia, the 
meeting place of four floral regions, the Central Asian, 
Sino-Himalayan, Indo-Malayan, and Eastern Asiatic ; 
and it harbours the richest alpine flora in the world. 
The flora of this area should in fact throw light on 
both the earlier east and west distribution of plants 
across south-eastern Asia, and on the later north and 
south distribution, down the Malay Peninsula, 
brought about during the last glacial epoch. The 
predominance of the former is difficult to account 
for if we assume the Himalayan uplift to stop short 
at the Tsangpo bend, or to curve southwards at this 
point. On the other hand, if the Himalayan axis is 
prolonged eastwards, the Salween River must cut 
across it in a very deep gorge, and should moreover 
cross at a point of maximum elevation, precisely as 
the Indus and Tsangpo do. These are matters for 
investigation. Thus both botanical and geographical 
work will be done. Those aro closely related, and 
each illuminates the other. The botanical collecting 
will be done on behalf of the Department of Botany 
of the British Museum. 

Weather Information to Aviators in India 

The India Meteorological Department has set out 
a complete account of the arrangements in force for 
the supply of reports on existing weather and of 
anticipated weather to aviators flying over any part 
of an immense area which includes not only India 
but also the Persian Gulf coast east of Bushire, 
Baluchistan and Burma (India Meteorological De¬ 
partment. Meteorological Organisation in India for 
the Supply of Weather Information to Aviators, 
pp. iii + 27. (Calcutta : Government of India Central 
Publication Branch, 1932.) 12 annas ; 1$. 3d.) There 
are five main forecasting oentres, at Karachi, Calcutta, 
Poona, Peshawar and Quetta. The first three 
centres aro organised with a view of issuing reports and 
forecasts to civil aviators, and the last two deal mainly 
with the requirements of the R.A.F. The local centres 
also number five, namely Rangoon, Akyab, Dum Dum, 
Allahabad and Jodhpur. There would normally be 
available at such local oentres information about 
the force and direction of the wind up to a height of 
10,000 feet. There is another type of distributing 
centro—the pilot balloon station—of which there is 
a relatively large number. These are aerodromes or 
landing grounds with observers who make soundings 
of the upper atmosphero with pilot balloons, and are 
able to supply the information about upper winds so 
obtained to aviators on request, and presumably are 
also largely responsible for supplying such local 
information on this subject as is required at the more 
important centres. The information given in this 
pamphlet appears to include everything that can 
possibly bo required by aviators, including the times 
of issue of the regular broadcasts, all necessary codes, 
and the wave-lengths, together with detailed instruct¬ 
ions as to the procedure for obtaining special reports 
while in flight. 
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Galvanometer Mirrors for Sound Recording 

In the variable width method of recording sound 
on film, a galvanometer is used in which a loop of 
metal ribbon, 0*005 in. brood and 0*0005 in. thick, is 
placed between the poles of a permanent magnet, a 
small mirror being cemented across the two arms of 
the loop. When speech ourrentH from tho microphone 
and amplifiers pass along the ribbon, the mirror 
vibrates and causes the reflected beam of light to 
traverse a narrow slit at right angles to the direction 
of motion of the film, and thus trace ft graph of the 
sound waves. Since the upper limit of reproduction 
from the ordinary talking film projection apparatus 
is about 6000 cycles per second, the natural frequency 
of oscillation of the galvanometer must be at least aw 
great as this. The inertia of its moving parts must, 
therefore, be low. The mirror must be as light and 
small as possible. It should also be accurately 
surfaced and silvered in order to ensure uniform 
reflection. The production of such mirrors is an 
interesting piece of optical work involving manipu¬ 
lative processes on a different scale from that 
omployed for the usual products of the manufacturing 
optician. Mirrors made by Messrs. Taylor, Taylor and 
Hobson, Ltd., Stoughton Street Works, Leicester, 
specially suitable for those galvanometers, are rect¬ 
angular in shape and measure 0 032 in. by 0*018 in. 
by 0 004 in. The glass from which they are made is 
first out to the correct size and then optically worked 
on both sides. The back surface is silvered by 
cathode sputtering and is protected by a suitable 
varnish. The finished mirror weighs 0*0001 gm. 

Memorial to Laplace 

VAstronomic for September contains a panegyric 
on Laplace, delivered by Dr. E. Escl&ngon, director 
of the Paris Observatory, on the occasion of the 
unveiling of a statue of the famous astronomer 
at Beaumont-en-Auge on July 3. Dr. Esclangon 
observes that Laplace is justly called the French 
Newton ; while basing his work on Newton’s law 
of universal gravitation, he carried the results of 
this law very much further than any of his pre¬ 
decessors. Special mention is made of his detection 
of the cause of the lunar acceleration arising from 
the diminution of the eccentricity of the earth's 
orbit. He also made useful researches on the theory 
of the tides ; and his famous nebular hypothesis, 
though no longer held in its original form, at least 
os regards the solar system, was a valuable contribu¬ 
tion to cosmogony, and formod the starting-point 
of many other theories. 

Reversion in a Hybrid Macaw 

What appears like a very striking case of reversion 
in a species-hybrid is related, in the AvicuUural 
Magazine for September, p. 220, by A. Anderson, 
who describes a hybrid macaw bird in New Zealand 
this year between a male of the red-and-yellow and 
a female of the blue-and-yellow species. As one 
parent is red and the other yellow below, it is not 
surprising that the hybrid young bird shows both 
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these colours on the under-surface ; what is strange 
is that the back is bluish-green, for the male is red 
hero and the female blue, so that the green tint must 
be due to a return to a coloration ancestral in macaws, 
most of which are as a matter of fact green, though 
the more sensationally coloured species aro those 
familiar in captivity. The case is similar to the 
appearance of a rufous-coloured and more ordinary 
bird resembling Hume's pheasant when the copper- 
red, white pied Elliot’s pheasant has been crossed 
with the Mikado pheasant, which is mostly black, 
and to the production of sheldrakes showing much 
smoky-grey pencilling similar to that on the Austra¬ 
lasian farms when the rufous South African grey¬ 
headed sheldrake was crossed with the mainly-white 
European species, in both cases a more primitive 
and plain coloration appearing. 

Announcements 

The following awards have been made by the 
Koyal Aeronautical Society : Taylor Cold Medal to 
Dr. G. V. Laehiminn for his paper entitled “Control 
Beyond the Stall”, and the Busk Memorial Prize to 
H. Constant for his paper entitled “Aircraft Vibra¬ 
tion”. 

The following appointments have recently been 
mad© by the Secretary of State for the Colonies in 
the Colonial Forestry Services ; Mr. D. Kinloch, to 
b© assistant conservator of forests, Gold Coast ; Mr. 
P. C. Kandoll, to be assistant conservator of forests, 
Nigeria. 

The following is a list of those recommended by 
the President and Council for election to the Council 
of the Royal Society at the anniversary meeting on 
Novembor 30 :— President: Sir Frederick Hopkins ; 
Treasurer : Sir Henry Lyons; Secretaries : Sir 
Henry Dale and Sir Frank Smith ; Foreign Secretary : 
Lord Rayleigh. Other Members of Council : Dr. J. A. 
Arkwright, Prof. W. L. Bragg, Prof. C. H. Desch, 
Dr. G. M. B. Dobson, Mr. A. C. G. Egerton, Dr. J. 
Gray, Prof. A. V. Hill, Prof. A. Hutchinson, Prof. 
J. PL Littlewood, Prof. K. Mellanby, Prof. R. 
Robinson, Dr. N. V. Sidgwick, Prof. A. G. Tansley, 
Prof. D’Arcy W. Thompson, Dr. W. Trotter, Mr. 
G. Udny Yule. 

The fourth of the series of exhibitions : “Photo¬ 
graphy in the Service of Mankind”, at the house of 
the Royal Photographic Society, 35 Russell Square, 
Loudon, W.C.l, will be devoted to kinematography. 
The exhibition will be opened on November 14 and 
will remain open until December 10. Much of the 
space available will be occupied by apparatus illus¬ 
trating the historical development of kinemato¬ 
graphy and the various outstanding achievements 
on the mechanical side of the science. In addition 
to the exhibition proper, however, a sories of eleven 
meetings has been arranged. These will illustrate, 
through the medium of films, the immense variety 
of ways in which kinematography touches modem 
life: salesmanship, medicine, natural history, 

general scientific research and education are among 
the subjects to be illustrated. 
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The British Social Hygiene Council has arranged 
a national conference on “The Place of Biology in 
Education” to be hold at tho British Medical 
Association House, Tavistock Square, London, W.C.l, 
on November 30 and December 1 and 3, under the 
presidency of the Right Hon. Viscount Chelmsford. 
During the first morning session, besides the itmugutal 
addresses of the president and patrons, tho national 
and imperial need for a biological outlook will be 
considered. In the afternoon and on December 3, 
tho promotion of the teaching of biology by local 
authorities anti biology in training colleges, central, 
senior and elementary schools and in public, secondary 
and preparatory schools wil 1 be discussed. On 
December 1, a joint session will be held with the 
Central Association for Mental Welfare to discuss 
tho problem of the social control of tho feeble¬ 
minded child leaving the ordinary elementary 
school, 

A catalogue of an unusual sort of collection has 
been issued by Messrs. Dulau and Company, Ltd., 
32 Old Bond Street, W.l. It contains lists of old 
prints in colour and lino chosen chiefly for their 
decorative charm, and includes many items of 
interest to naturalists and others. Many are plates 
from standard works by such as Buffon, Levaiilant, 
Pennant, Gould, at prices varying from 1a. to 30a. ; 
hand-tinted sporting prints published between 1805 
and 1807, at 35a. each ; Loggan’s copper-plate views 
of Oxford (1075) at 5a. -20a. ; old maps, old 
coloured lithographs of the mansions of England by 
Joseph Nash (1869), portraits by Bartolozzi (1793 -99), 
and sundry other prints making an interesting series 
of 353 items. 

Applications arc invitcxl for the following appoint¬ 
ments, on or before the dates mentioned :—A junior 
assistant in the Museum and Art Gallery of the 
County Borough of Reading—Tho Curator (Nov. 12). 
A second engineering assistant in tho Waterworks 
Department of tho County Borough of Brighton— 
Tho Waterworks Engineer, 12, Bond Street, Brighton 
(Nov. 16). Examiners in practical mathematics, 
practical drawing and science of tho preparatory 
sonior technical course of the Union of Lancashire 
and Cheshire Institutes—-Tho Secretary, 33, Black- 
friars Street, Manchester (Nov. 21). A full-time 
assistant for electrical engineering courses at the 
Crewe Technical College—The Director of Education, 
Dept. ‘C\ County Education Offices, City Road, 
Chester (Nov. 23). Five assistant engineer* in the 
Post Office Engineering Department The Secretary, 
Civil Service Commission, Burlington Gardens, 
London, W.l (Nov. 24). An assistant lecturer in 
physics at King’s College (University of London)— 
The Secretary, King’s College, Strand. YV.C.2 (Nov. 
28). An instructor in manual work and engineering 
at the King’s School, Pontefract—The Headmaster. 
Grocers’ Company research scholars in sanitary 
science—Tho Clerk, Grocers’ Company, Grocers' 
Hall, London, E.C.2. A leoturor in elementary 
electrical engineering at the Borough Polytechnic, 
London, S.E.l—The Principal. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
cam he undertake to return , nor to correspond unth 
the writers of t rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

A Down Pelage In the Ovldffi 

The woolly covering of the adult sheep, the 
fleece, is often considered to differentiate the Ovidse 
from other mammals, and not less distinctive is the 
coat of the lamb. In most breeds of sheep the lamb 
is closely covered with a birth coat of small spiral 
tufts of fibres (Fig. 1). The tufts vary in size, the 
number and closeness of the spiral turns and their 
distance apart, all of which are characters having a bear¬ 
ing upon the fleece grown later. In addition, long hairy 



F*g. 1 Portion of skin of new-torn WeMi Mountain lamb show- 
JhB Hplra! tufts ; also t.wo-iminth nUploa of South Dovon lamb 
with spiral tufts at apex, right staple ojM*ned out to »how 
prototrirhs. 


fibres protrude beyond the level of the tufts and, 
where plentiful, partly obscure or even replace them’ 
as over the face, the under surface and down the 
legs. With the later growth of the fleece the spiral 
tufts are carried upwards, for the most part pre¬ 
serving their form and distinctness (Fig. 1), maybe 
until the first shearing at about fifteen months. 
In some cases, however, small successive frag¬ 
ments break away at the tip, particularly in the 
merino, where the identity of the tuft is lost within 
three or four months. The coarse hairy fibres are 





Flo. 2. Diagram of various forms of prototrtclw continued into tli 
thicker definitive Him;. 


shod within the first months of the lamb*8 existence, 
And are generally replaced by fibres of a different 
type. 

Attention hoe recently been directed to the con¬ 
stituent fibres of the spiral tufts, as possible guides 
to the later wool production. Different forms occur, 
some of which are shown diagrammatically in Fig. 2. 
Fig. 2 a represents the moat characteristic form. The 
fibre is at first siokle-shaped and thickens below the 
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tapering tip, being medullated for a short distance. 
It then becomes very fine and curly before passing 
into the definitive fibre, which is usually thioker. 
The curls follow very closely the spiral turns of the 
tuft, as if moulded thereby. Fig. 2 b shows another 
frequent form where the sickle thickening is wanting, 
and the whole fibre is fine and curly to the tip. 
All intermediate stages between the well-defined 
medullated sickle tip and tho curly tip can readily 
be found, even in the somo tuft, and the ono can 
only be regarded as an attenuation of tho other. 
Tho aggregate of sickle tips gives a stiff, beak-like 
apex to the tuft while the other has only a flat 
ending. 

Among the coarse fibres of the belly and legs the 
tufts are moro or less wanting and the sickle often 
assumes a whip-lash effect (Fig. 2c). Again, tho 
thick medullated part of the sickle may, as it were, 
encroach to a greater or less distance on the fine 
part below (Fig. 2d) and even for the whole distance, 
appearing of the same thickness as the definitive 
fibre itself. Fibres of this character are to bo found 
on the legs where tho wool is largoly replaced by 
coarse kemp fibres, and all transitional stages from 
true sickle fibres to kempy fibres are mot with. 
Beneath the characteristic forms above described 
very fine short woolly fibres everywhere occur. The 
sickle tip of the fibres is doubtless to be associated 
with tho fact that tho new fibre does not at first 
emerge in a straight line with the follicle, but passes 
horizontally for some distance along the epidermis 
in the canal produoed in connexion with the sebaoeous 
gland. In general, tho medullated sickle tips are 
followed by kemp fibres while the curly tips are 
continued as heterotypes and wool. 

Sickle tipped medullated fibres from the birth coat 
of the merino were first described by me 1 and have 
since been found in the primitive coat of the Black¬ 
head Persian and elsewhere,* while Dry has recently 
described both sickle tipped and curly tipped fibres 
from the Romney Marsh. 8 In the course of the 
present study they have been found on the birth 
coat of practically all the British breeds. Manifestly, 
in their different expressions, they are a truly dis¬ 
tinctive feature of the birth coat, to be considered 
apart, from the definitive fibres into which they are 
continued. It is submitted that they are best 
regarded as down fibres or prototriohs, comparable 
in many respects with the down which occurs at 
the apex of the definitive feathers in birds. The 
entire covering on the lamb at birth, the spiral tufts 
as well as the hairy fibres (halo fibres), would then 
be regarded ns a down coat composed of prototrichs 
or down fibres, persisting for a time at the tip of 
tho staples of tho later woolly coat. 

The constancy with which the medullated sickle 
tipped prototrich occurs suggests ft phylogenetic 
significance. It is a fibre essentially coarse above 
and fine below and, having been produoed in utero , 
the difference can scarcely be interpreted as a 
response to conditions other than those genetic in 
their nature. Fibres of the same differential char¬ 
acter, which I have elsewhere termed heterotypes, 1 
prevail among mammals generally. Thus mature 
fibres of the various mountain and long-woolled 
breeds among sheep show a greater or less indica¬ 
tion of coarseness above and fineness below, to repeat 
itself year by year. Similar differences are found* 
among most other domestic animals, dog, cat, horse, 
cattle and camel, and in the yak, jackal, seal, hare, 
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deer and bison. The coat tends to be coarse on the 
outside and fine below, but for the most part the 
change is effected in the individual fibre. It is mani¬ 
fest that heterotypiam is to be regarded as the 
primary condition of the hair fibres in most mammals, 
carrying with it a physiological significance, and it 
is repeated in a simplified form in the down fibres 
or prototrichs of the Ovidse. The curly tipped 
prototrichs are merely those which havo lost their 
meduJJated thickening, and all stages are forth¬ 
coming from one extreme to the other, just as we 
have all stages towards complete modulation of the 
Bickle fibre. 

We thus arrive at the conception that the birth 
coat in the Ovideo is a true down coat, a separate 
pelage of spiral tufts. The constituent fibres are 
distinot from the later definitive fibres, and are to 
be contrasted as prototrichs or down fibres. The 
stages shown by the prototrichs towards fine woolli- 
ness on one hand and coarse kempiness on the other 
establish the close relationship of the many different 
types of fibres mot with in the Ovidee (wool, hetero- 
types, garo, keinp) with those in other mammals 
where the pelage comprises gradations of only one 
type of fibre. The distinctive coat of the Oviriro 
is brought into direct relationship with that of 
mammals generally ; the component fibres of the 
two arc but differentiations of a single typo, even 
though for clossificatory needs they may be grouped 
separately. 

J. E. Duerden. 

Wool Industries Research Association, 

Torridon, 

Headingloy, 

Leeds. 

1 J. Text. Imt .. 18, 1027. 

1 Hull. No. H2, Dept, of Auric. S.A., t9M0. 

3 Hull. W.I.R.A., vnl. 2, No. 2, 193J. 


Weather Maps of the World 

In connexion with the special investigations 
arranged for the polar year, it is proposod to collect 
observations from sea and land in order to obtain 
effective charts for the whole of the northern hemi¬ 
sphere and perhaps, in time, of the southern hemi¬ 
sphere too. 

The invitation to contribute observations is 
accompaniod by an excellent outline chart of the 
northern hemisphere with contours of the land 
surface for 500, 1000 and 2000 metres. 

The charts carry also, as specimens, meteorological 
information for the first week of March 1931, which 
includes isobaric lines over the sea, continued over 
the land as eea-level isobars. The practice of drawing 
isobars which, over the land, are merely hypothetical, 
has been customary in meteorological work now for 
some seventy years. Perhaps it began with north¬ 
western Europe where sea level is at least a near 
neighbour; but it has developed until, in the pro¬ 
posed charts, sea-level isobars are shown over the 
coptoura of the Eocky Mountains, the Alps, the 
Himalaya and Greenland, although sea level has a 
very restricted meaning for those countries and the 
change in the distribution of the meteorological 
elements with height is a primary meteorological 
problem. 

The enterprise is a repetition, on a more advanced 
scale, of one which was undertaken by the Meteoro¬ 
logical Council in connexion with the original polar 
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year, 1882-3. All the available information for the 
Atlantic and adjacent continents was collected and 
plotted on well-known charts, published by the 
Council. 

Incidentally, that enterprise led to a mistrust of 
the closed isobars round cyclonic and antioyclonic 
centres as the controlling powers in weather; a mistrust 
which in Great Britain wo have never been able to 
shake off. It will tie interesting to learn whether the 
jubilee of the polar year will reconstitute them or 
discredit them further. 

A real question about weather charts for the 
world turns, however, upon sea-level isobars carried 
over the land irrespective of its elevation above soa 
level. It is undeniable that, by that practice, pressure 
is separated from its associates temperature, humidity 
and wind, and tho student of weather is left more or 
less ‘in the air’ while space on the map is occupied by 
lines without any definite meaning. 

The contours on tho outline charts suggest that 
the enterprise offers a golden opportunity for a 
definite step in weather study. 

The contour line of 500 metres rails off the en¬ 
closures in tho northern hemisphere within which 
sea-level isobars are ineffective. Would it not be 
possible to prepare the maps in the usual way for 
the region outside those enclosures and invite the 
denizens of the several regions inside : France, 
Austria, Switzerland, Italy and tho Balkans for one, 
India, Persia, Russia and China for another, the 
United States, Canada and Mexico for a third, each 
to contribute a map for their enclosure that they 
would think most appropriate for a region above 
1 km. level ? 

Such an opportunity may never recur ; and what 
would be a rather questionable enterprise for an 
individual member of the international partnership 
would be real generosity on the part of each group, 
contributing to the advancement of knowledge for 
the benefit of the whole. 

It might even result in changing the choice of level 
for charts over the sea itself, and choosing 106 metres, 
where the normal pressure is 1000 millibars, as 
suggested years ago by Koppen, for we all know 
that the surface is apt to mar the effective features 
of tho atmospheric circulation. 

Napier Shaw. 

AthenaBum, S.W.l. 

Oct. 24. 


Heat Distribution in a Uniform Bar 

The theory of the potential distribution in a long 
cable when the head end is insulated after being 
maintained for some time at a steady potential has 
been given recently. 1 It was pointod out that the 
reasoning would apply equally well to tho case of a 
long uniform bar which is allowed to cool after one 
end has been heated. The experimental confirmation 
of the theory is not easy in the electrical case owing 
to the fact that it is not possible to tap a long laid 
cable at intervals for the observation of the potential, 
and artificial lines are not available with the leakanoe 
sufficiently uniformly distributed. Moreover, the 
changes are very rapid, and in the practical example 
which was worked out in tho above-mentioned paper, 
all transients had practically died away after the 
expiry of two seconds. In the heat analogue, on the 
other hand, the changes are very much slower and 
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the necessary apparatus (an ordinary "Forbes bar') 
available in almost any laboratory. 

In this case the expression for the temperature at 
any point distant x along the bar at time t after 
removing the source of heat is : 

T Xt t « 2 TJ k (RQ) fcanh l v(RQ) 

( mW+aiil* \ 

£ cos {(1 -xft) mn }. exp ^ ORP ) 

m -0,1,2... (m*7T , H inti*) (cob m7r + 8inmTC/m7r) 

where T a is the initial steady temperature at the end 
of the bar, R the heat resistance per unit length of 
bar, C the heat capacity per unit length of bar, 0 the 
rate of heat loss from surface per degree per unit 
length of bar, l the length of bar, and rn is zero or 
any integer. 

The bar used was of brass, and was furnished with 
eight holes, distant apart 10 15 cm. between centres. 
At one end there was a right-angled elbow joint, so 

Oia.C. 



Kiu. 1 

that this end could be dipped vertically into u bath 
of molten aoldei while the main part of the bar was 
horizontal. The tomperaturo observations were made 
on ordinary thermometers dipping into mercury 
contained in the holes along the bar. The mean 
distance from the centre of the first hole to the 
solder level was 9-4 cm. and the length of bar 
immersed 9-5 cm. The section of the bar was a 
square of 2-60 cm. side. 

After keeping the end immersed for three hours in 
the solder bath, a uniform heat distribution was 
obtained and the heat source was withdrawn. The 
temperature at the various points along the bar was 
observed at regular intervals, giving the results 
shown in Fig. 1. This family of curves is of the same 
form as that obtained from theoretical considerations 
and shown in Fig. 1 of the paper referred to above. 

D. K. McCleery. 

Woolwich Polytechnic, S.E.18. 

Sept. 19. 

1 1'roe. Phyi, Soe^ 44 , 404 ; 1982 . 
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Radiations from Radium D and £ 

During the past eighteen months, experiments 
have been earned out by Mr. W. J. Henderson and 
myself, so designed as to give us certain information 
about the radiations emitted by radium (D 4- E). 

The first experiment, the initial results of which 
were reported at the 1931 meeting of the Royal Society 
of Canada, has shown that there is no evidence, 
in the case of radium E, for what have been called 
p rays of high energy. We have used a suitable 
mixture of cardboard and lead, of total mass/cm.* 
somewhat groater than the range, in order to reduce 
the ionisation in a cardboard-lined electroscope to 
one ninety-thousandth of its initial value. It is not 
a difficult matter to show that less than ono per 
cent of this ionisation can be due to primary p*rays 
and hence that not one p-ray in 1,500,000 can 
belong to the group, with values of HR between 
7000 and 10,000 reported by Curie and D’Espin©. 1 
This result gives a strong indication that p-rays of 
high energy are not emitted by any substance. 

Henderson has examined the ranges of the p-rays 
of radium E in various substances and has found 
much larger values than previous observers. In 
cardboard the range is 0 '52gm./cm. 4 and in aluminium, 
tin and lead somewhat greater than 0 •60gm./cm. 4 . 
Among other things, these results indicate that if 
P-ray Tanges are to be used to determine the end 
points of p-ray spectra, some convention must be 
adopted. One that might be useful would bo to use 
aluminium as absorbing material and take the range 
as that mass/cm. 4 which reduced the ionisation due 
to p-rays to one fifty-thousandth of its initial value 
and then calculate the end point from the data 
of Varder 4 on homogeneous rays. Applying this to 
radium E, the end point comes out at about HR — 
5500. Further work is being done on this problem. 

We have measured the absorption of the y-rays 
in lead and have obtained estimates of the relative 
numbers of atoms emitting the different types of 
radiations, using the method of Gray and O'Leary 4 . 
A very soft type of y-ray, presumably the M rays 
characteristic of atomic number 83, has been detected. 
L rays are emitted by about thirty per cent of 
radium D atoms and primary rays by somewhat 
less than four per cent, a value in fair agreement 
with those obtained by Bramson and Stahel and 
Sizoo 4 . The primary rays consist apparently of a 
bond extending from X< 0-28A. to X> 0-30A., the 
average mass absorption coefficient in lead being 12. 
An initial attempt to detect this band by crystal 
reflection was unsuccessful. The bearing of our 
results on problems connected with the emission of 
p-rays from radium D will be discussed elsewhere. 

The properties of the hard y-rays of radium E 
are so similar to those of the X- or secondary y-raya 
produced in other elements by the p-rays of radium E 
that I am of the opinion that they aro entirely 
secondary in character, that is, that they are excited 
by some of the p-rays after their escape from the 
nucleus. They are emitted by about one per cent of 
the disintegrating atoms. J. A. Gray . 1 

Queen's University, 

Kingston, Ontario. 

Oct. 6, 


1 C. R„ 181 , 31; 192 &. 

* PhU. Mag., 88 , 726 ; 1916 . 

* Natuhh, 188, 668, April 18,1929. 

* Z. Phyt., 66 , 721, 741 ; 1981. 




November 12, 1932] 


NATV RE 


Mercury Traps 

Thu interesting investigations of Messrs. Hughes 
and Poindexter 1 showed that a trap lined with alkali 
metal is as satisfactory os a liquid air trap* for pre¬ 
venting mercury vapour diffusing back into a vacuum 
system from a mercury pump. This method offers 
several advantages* witn one disadvantage: it is diffi¬ 
cult to clean commercial alkali metals and to avoid 
the introduction of various impurities (for example, 
organic vapours, hydrogen, carbonic dioxide) in the 
vacuum system. However, there exists one method 
—the glass-electro lysis—which enables very clean 
sodium to be introduced into closed glass vessels. 
This elegant method can be easily applied to any 
normal glass or pyrex glass apparatus by providing 
the mercury trap with an incandescent cathode and 
immersing it partially in molten sodium salt. We 
have already used a similar method in the manu¬ 
facture of photoelectric cells. 1 

Mr. Ansiau, of this University, is at present experi¬ 
menting with this method ; the results will be re¬ 
corded later. L. Makton. 

University of Brussels. 

Sept. 12. 

1 F. E. Folndexter, J. Opt. Sac. Am., 9, 029 ; 1924. A. LJ. Uughea 
and F. E. Poindexter, Phil . Mag. (0), 60, 423 ; 1025. 

1 L. Marlon and K. Koataa, Zeit.J. TecAn. Phy*., 10, 52 ; 1929. 

Dispersion of Sound in Several Gases, and Its 

Relation to the Frequency of Molecular Collisions 

Measurements on carbon dioxide, carbon disul¬ 
phide, sulphur dioxido, and ethylene show that the 
dispersion of sound in these gases is sensitive to 
pressure. In each case the dispersive rogion shifts 
to higher frequencies with increasing pressures or, 
conversely, the velocity of sound at a given frequency 
increases as the pressure is diminished until a con¬ 
stant value is attained. At 30° C. and 461,000 cycles 
sec.-*, for example, the velocity of sound is constant 
in carbon dioxide below about 360 mm., in carbon 
disulphide below about 100 mm., and in ethylene 
below about 40 mm. The corresponding heat capa¬ 
city ratios ore 1 *4 for carbon dioxide, 1 1 *4 for carbon 
disulphide, and nearly 1 *33 for ethylene ; thus in 
each case only translational and rotational terms 
continue to participate in the sound wave under 
those conditions. In sulphur dioxide at 200 mm. 
the dispersion between 94 and 461 k.c. is only about 
1 -2 m. sec.- 1 at 30° C., indicating that frequencies 
above the present experimental range are necessary 
to demonstrate by the acoustical method that 
sulphur dioxide is not a linear molecule. 

The temperature dependence of the dispersion of 
sound in carbon dioxide and carbon disulphide has 
also been studied. In carbon dioxide at 770 mm. 
the difference between the velocity of sound at 92 
and at 9 k.c. is negligible at 60° C., whereas at 10° C. 
it is about 6 *0 m. sec.* 1 . Similar behaviour is manifest 
in carbon disulphide at about 320 mm. 

The dispersion of sound in binary mixtures of 
ethylene with argon and nitrogen is exaotly that 
calculated from pure ethylene at a corresponding 
partial pressure. It is concluded from this that the 
vibrational energy of ethylene is not excited by 
collisions with molecules of these gases. In hydrogen- 
ethylene mixtures, on the other hand, the effective 
heat capacity of ethylene rises shaiply on the intro¬ 
duction of small quantities of hydrogen, and it is 
necessary to suppose that a collision with a hydrogen 
molecule is about ten times as likely to excite ethylene 
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as a collision with another ethylene molecule. The 
analogy of this result to recent chemical evidence on 
the decomposition rates of the ethers is striking. 

Because air, nitrogen, argon, propane, and pen¬ 
tane appear to be without dispersion (+0*2 m. sec.* 1 ) 
between 9 and 461 k.c, in. the same apparatus it is 
believed that the measurements reported above are 
free from serious errors due to tube effects. 

A quantitative description of the dependence of 
the dispersion of sound on pressure, temperature, and 
frequency has been obtained by incorporating in the 
dispersion theory of Einstein* the suggestions of 
Herzfeld and Rice 1 and of Heil*. If it is supposed 
that equilibrium between translational and internal 
energies is incomplete in high-frequency sound 
waves (H and R) and that only moleoules of excep¬ 
tionally high translational energy can oxcite mole¬ 
cular vibrations (H) t an expression results which 
closely resembles that given by Einstein (and conse¬ 
quently that of Kneser 5 but which involves two 
additional constants. The first may be called the 
collision energy , and determines the temperature 
coefficient of the dispersion of sound much as the 
activation enorgy determines that of a chemical 
reaction rate. The Becond is dimensionless, and 
represents the fraction of collisions possessing the 
collision energy which result in vibrational excitation. 
For carbon dioxide these quantities are respectively 
about 4 X 10 18 orgs and 0-01. Those magnitudes 
may be understood when it is remembered (Heil) that 
on collision less than half of the translational energy 
may be converted into vibrations, and that the 
type of collision necessary to excite a transverse 
vibration must be directionally extremely specific. 

It is possible that a small potential energy wall 
may also impede the enorgy tronsfor. The two 
constants cannot be separated without assumption 
if more than one vibrational state of the molecule 
contributes to its heat capacity. Under these con¬ 
ditions a fine-structure should appear in the absorp¬ 
tion band or, conversely, points of inflection should 
be manifest in the dispersion. These may be studied 
at constant frequency by lowering the temperature 
or pressure in the dispersive region. 

William T. Richards. 
James A. Reid. 

Frick Chemical Laboratory, 

Princeton University, 

Princeton, N.J. 

1 Ill agreement with Knesei\ Ann. Phy$ 11, 777 ; 1931. 

• Site. ber. AM., 380 ; 1920 . 

• Phy*. He t\. 31, «91 ; 1928 . 

4 Z. Phy* . 74, 31 ; 1932 . 

‘ Ann. Phy*., 11, 7«1 ; 1031. 


Spectrum of Trebly Ionised Lead 

| The spectrum of trebly ionised lead, which has 
been studied by several authors ending with 
S. Smith 1 , requires modification in several respects. I 
have shown that 7plP— 7d l D is really 7p l / > —8a*iS 
and confirmed this by obtaining further combinations 
with the fteV? term. This provides a series of *8 
terms the values of which can be accurately calculated 
by Hicks’s formula. 6 8*S comes out equal to 340190, 
giving an ionisation potential of 41 -9 volts. 

Jai Kishen. 

Lahore. 

* Oot. 12. 

• Phyt. Rev., 34, 1; 1932. 
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Structure of Line Spectra in Crystals 

New investigations of the spectra of chromium 
in crystals 1 have rendered very probable the sur¬ 
mise expressed by Saha 1 as to how these spectra 
originate. The possibility is thus afforded of enlarg¬ 
ing the explanation proposed previously 1 resulting 
in the main characteristics for a transition of an 
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ing spectra of absorption determined by J. Becquerel, 
as I gather from a discussion with Mr. Gorter, of 
Harlem. The temperature behaviour of the lines is 
as expected (strong dependence on temperature of 
% F—*H in relation to l Q~~*H in praseodymium). 
Also the appearance of the transitions leading to the 
deepest level in absorption is fulfilled. As regards 
the intensities of the single lines, the transitions 
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electron and its chango through the crystal lattice, 
inasmuoh as now also the laws of the various transi¬ 
tions of electrons for the spectra of phosphorescence 
of the rare earths can bo investigated. The expla¬ 
nation of transitions 4/ 2 <-4/ 2 ‘ 1 bd offerod by 
Laporto 4 should come into consideration only for 
the diffuse spectra of the rare earths, for example, 
of neodymium (also of samarium 6 ). 

In analogy with chromium we might attribute 
the sharp spectra to transitions without change of 
the electronic configurations. Then the principal 
transitions of electrons appearing in the respective 
spectra must bo attributed to the multiplets pro¬ 
duced by the combination of the possible terms of 
the unchanged electronic configurations. The separa¬ 
tion of these terms has been calculated according 
to a method indicated by Goudsmit\ and the single 
term intervals havo been fixed according to the 
Land6 interval rule. A very good concordance of 
the values calculated with the strongest lines of the 
emission spectrum, for example, in CaO, becomes 
manifest, os shown by Fig. 1 with the example of 
praseodymium and erbium, the values of which are 
indicated according to my own investigations and 
those of Evert and Fagerberg. Tbo remaining lines 
originate in accordance with the former explanation 
partly from lattice oscillations and perhaps also 
molecular oscillations, partly also from Stark effects. 

As these lengthy calculations of the splitting of 
the terms have not yet been carried out for all 
electron arrangements, the following combinations 
have l>een found up to now : 

Pr: 

Nd: *i~ 4 /, »G- 4 / 

Sm: a F- a tf 

Er: *G- 4 J, (*X- 4 /) 

The transitions without change of the spin are situated 
at longer waves than the corresponding ones with 
change of the spin. The screening constants are 
<j 8 = 33 0 ± 0*2 for praseodymium, neodymium, 
samarium and erbium without appreciable direction 
of the different values. 

The possibility of such transitions corresponds 
very well to the oscillator strength of the oorrespond- 

No. 3289, Vol. 130] 


A J — A L are, so far as it is possible to judge 
qualitatively, mostly the strongest, even when 
A J ~ AL ~ ± 2. B. Tomasohek. 

Physical Institute of the University, 

Marburg-on-Lahn. 

Sept. 26. 

1 O. Doutarlibdn Z. Phut., 77. 492 ; 1932. 

1 Natoiik. 125, lti3, Keb. 1, 1030. 

* H. Tomaselii-k, X. Klektrochemie, 36, 737 ; 1030. 

4 Phy *. firr,, 86, 30 ; 1030. 

* It. Tnnianeliek, Phye. Z. f 1032. 

" VhV9. Rev., 81, 040 ; 1928. 


Anomalous Behaviour of Methane In the Raman Effect 


Dickinson, Dillon and Rasetti, 1 who examined the 
Ramon spectrum of methane, did not report the 
presence in it of any pure rotational lines accom¬ 
panying the Rayleigh scattering. To decide whether 
indeed the rotational scattering is absent in the case 
of this gas, spectrograms were obtained by giving 
prolonged exposures up to a week, but without 
recording even a trace of such scattering by way of 
either discrete lines or unresolved bands alongside 
the undisplaced lines of the mercury spectrum. 
Special devices for eliminating stray light and weaken¬ 
ing the Rayleigh scattering with the aid of a niool 
were employed in order to secure the most favourable 
conditions for the observation, but these made no 
difference to the result stated. 

The absence of a rotational scattering, which is 
thus indicated in the case of methane, is an extremely 
surprising result, as it is well known that the Rayleigh 
scattering by the molecules of this gas is depolarised 
to an appreciable extent* (1-14 per cent), and theory 
indicates a direct connexion between the magnitude 
of such depolarisation and the intensity of the 
rotational Raman lines. Moreover, gases such as 
hydrogen chloride, ammonia, and carbon monoxide 
which show comparable or even smaller depolarisation 
values have been observed to exhibit strong rotational 
scattering. S. Bhagavantam. 

210 Bow Bazar Street, 

Calcutta. 

Oct. 8. 


* Rk>., 84, 682 ; 1020. 

1 fnd. J. Ph V 9. t 7, 139 ; 1032. 
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Fixation of Mitochondria 
The importance of always omitting lipide solvents 
from fixatives for mitochondria has, I think, been 
exaggerated. I find that mitochondria are readily 
demonstrable in the liver of the newt and the kidney 
of the mouse even after fixation with Camoy’s alcohol- 
chloroform-acetic, which should certainly remove 
all lipidea. Bouin’e fluid preserves the mitochondria 
in the liver of the newt as well as the standard mito¬ 
chondrial fixatives. When in Dalmatia in the 
summer I put the testes of some Hemiptera (Syro- 
master marginatus) into Bouin’s fluid and loft them 
in it until my return to England. On sectioning them 
I found tho filamentous mitochondria of the primary 
spermatocytes well preserved. 

Although mitochondria are in certain cases pre¬ 
served by these methods, they are not thereby mor¬ 
danted for subsequent staining. It is best to bring 
the sections to water and then leave them overnight 
in three per cent potassium dichromate in a paraffin 
oven. Next morning they are washed in running 
water for five minutos, and then stained by Altmann’s 
technique or one of its modifications. 

Champy* mentioned in 1911 that mitochondria 
are sometimes preserved by Bourn's fluid, and 
Romeis 8 in 1913 saw them, somewhat distorted, 
after Camoy’s fluid without chloroform. It seems 
that when there is a large protein component in 
mitochondria, there is no necessity to omit acetic acid 
and lipide solvents from fixatives used to show them. 

I wish to retract my recently published remarks 1 
on the fixative action of quinone. I placed tissues in 
quinone solutions and then transferred them to 
Camoy’s fluid. Mitochondria were not dissolved. 
In view of tho current opinion regarding the action 
of Camoy’s fluid on mitoohondria, I concluded that 
quinone was a powerful fixative for them. It is now 
clear that the evidence for this conclusion was 
insufficient. John R. Baker. 

University Museum, Oxford. 

Oct. 8. 

1 Baker. J. R„ Nature. 130. 134, July 23, 1932. 

• Champy, C M Arch. d’Anat. micr.. 18, p. 55 ; 1011. 

* Romeis, B., Arch, mikr . Ana/., 81. p. 129 : 1913 

Factors Determining the Distribution of Apion ulicis 
In connexion with the noxious weed control 
investigations at Famham Royal Laboratory on 
behalf of the New Zealand Government, an experi¬ 
ment haa been carried out in order to throw light 
upon the nature of the factors limiting the distribu¬ 
tion of Apion ulicis ; for this weevil is not found 
throughout the areas occupied by its host plant, Ulex 
europceus , Its abundance on the Moray coast;, for 
example, and its absence from the Aberdeen district 
suggest the possibility that climatic factors in the 
north may only be suitable in the warmer districts. 

The experiment consisted of the introduction of 
25,600 mature insects, beaten off bushes, to an island 
in the River Don near its mouth at Bridge of Don, 
Aberdeen. This island is several acres in extent and 
has many large clumps of gorse upon it. Careful 
search was made previously to ascertain that no 
Apion ulicis was there. In November 1929, 500 
Apions, collected from Naim, were liberated; in 
January 1930, 5,000 from Buckinghamshire were 
liberated, and in April 1930 Dr. Guy Morrison 
liberated 20,000 from Buckinghamshire after making 
another search on the island for Apion and finding 
none. The gorse was in full bloom at the time of 
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this last liberation. In April 1931 half an hour’s 
beating of the bushes resulted in the finding of 15 
live specimens of Apion, so that a considerable number 
must have survived tho winter. In August 1032 another 
search was made and although only one dead Apion 
was beaten off the bushes, there were well developed 
Apion larvro in four pods out of 300 examined, the 
total number of pods present being probably 
1-200,000. Thus there is evidence that both winters 
must have been survived by many of the weevils 
and that normal breeding had taken place this year 
and probably lost year also. 

It may be, then, that the limited distribution of 
Apion ulicis is attributable to inadequate dispersal, 
but observations ovor a longer period are necessary 
before it can be definitely attributed to this cause 
rather than to the occurrence of occasional devas¬ 
tating conditions, such as long-continued low tem¬ 
peratures during the breeding season. 

Dept, of Botany, E. H. Chater. 

University College of Wales, 

Aberystwyth. 


Undeciphered Scripts 

Referring to the note in Nature of October 1, 
p. 602, on the similarity of ancient scripts found in 
the Indus Valley and in Easter Island, it may be 
mentioned that Prof. Herman Wirth, of Marburg, 
has also directed attention to a number of similar 
symbols that havo been found in North and South 
America, Sweden, Southern Andalusia, Mesopotamia, 
Africa and Oceania. Ho explains some of these signs 
on the usual lines of litoral interpretation ; but the 
fact that so many ideographs, “even [! J the 
Svastica" as Sir Denison Ross observes, are found 
in diverse parts of the world suggests that a certain 
class of archaic symbol cannot bo interpreted as 
mere piotographs of material objects and local 
events. They obviously constitute the elements of 
a universal ‘language’ the symbols of which represent 
functions of Nature. The practical scientific know¬ 
ledge of prehistoric civilisations implies some familiar¬ 
ity with the operations of tho dual, positive and 
negative principle in Nature. 

The knowledge of tho physicist and biologist, 
hitherto neglected in paleeographical research, may 
be required for the interpretation of some of these 
undeciphered ‘scripts’. The geometrical and alge¬ 
braical ‘functions' of stresses, strains, and trans¬ 
formations of 'lines of force’, do not vary from age 
to age ; and, although the symbols for these in one 
era may seem abitrary to tho savants of another 
ago, the man of science is much more likely to find 
the ‘key’ than the man of letters. ^ ^ 


Photochemical Synthesis of Vitamin B t 
[by cable] 

Adenine sulphate has been activated into 
vitamin B x by irradiation with ultra-violet light. 
Guanine chloride could not be activated similarly. 
Tests were carried out on rats according to the 
technique previously described. Details will appear 
elsewhere. B . c . Guha, 

P. N. Chakbavorty. 
Biochemical Laboratory, 

Bengal Chemical and Pharmaceutical Works, Ltd., 
Calcutta, Nov. 7. 
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Research Items 


Stone Circles in Tongareva.—In an account of 
the ethnology of Tongareva, oommanly known as 
Penrhyn Island (Bull. 92, Bernice P. Bishop Museum, 
Honolulu), by Te Rangi Iliroa (Dr. P. H. Buck), 
reference is made to two roughly circular arrange¬ 
ments of limestone pillars. Nothing is known of 
their uses and no name is applied to them by the 
islanders. It has been stated that stone circles of 
a Stonehenge type tiro present in Tongareva—an 
erroneous interpretation of the word ‘encircled’ used 
by Lamont loosely in describing a marae which in 
reality was rectangular. The stones are not to be 
ascribed to an archaic civilisation ; they are of the 
same type as those used in murae construction, and 
sun worship was unknown to the Tongarevans. 
The pillars, including the bilateral notched pillar 
of the Atutahi ellipse, are trimmed in the same way 
as the marae pillars. They must have been made 
by the ancestors of tho prosont population. They 
are in fact extra-marae pillars set up near the marae 
for some subsidiary purpose which, it is suggested, 
wore sooial gathering places on the way to or from 
the marae. Women and children were not allowed 
to enter tho marae. The secular use of the circle 
may be borne out by the discovery of a partly 
worked shell fish-hook in one enclosure. The circle 
may have been used as tho place in which was 
performed tho dance und tho wailing ceremony, an 
accessory performance outside the marae that 
required a clear space not far away. Tho circle 
probably arose from a desire to embellish the clear 
space where such dances were held. In function it 
would be subsidiary and complementary to the 
marae and not taboo. 

Cherokee Medicine.—The late James Mooney left 
unfinished a study of a manuscript of Cherokee 
sacred formula and medicinal prescriptions, which 
has boon completed, edited and checked in tho field 
by Dr. Franz M. Olbrechts and is published as 
Bulletin 99 of tho Bureau of American Ethnology. 
Tho Cherokee original has disappeared. While the 
Cherokee recognise that natural causes, much as the 
fall of a branch of a tree, may bring about an injury, 
they may still explain it os due to the machinations 
of an enemy, while disease in general is attributed to 
the action of spirits, anthropomorphic or zoomorphic, 
out of revenge fo* a slight. A rival spirit will then 
be called in to drive tho attacking spirit away. 
Spirits oauso disease not only of their own volition, 
but also by being invoked by witches or a man- 
killer. Such spirits are tho sun, the moon, tho river, 
which is tho contral object of an important cult, 
thunder (more of a disease oxpeller than a cause of 
disease), the two sons of thunder, known as the two 
Little Red Mon, the Purple Man, the Blue Man, the 
Block Man, ete., and the Little People, who act in 
groups rather than individually. The animal spirits 
are prototypes of the common animals, but exceed 
them in their qualities. To these must be added 
human and animal ghosts. Dreams may also cause 
definite ailments. Cherokee medical art does not 
aim at curing disease or allaying pain, but at remov¬ 
ing the cause, which it is the first duty of the medicine 
man to ascertain, in the first place by interrogating 
the patient as to whether he has infringed any 
taboos or has had any dreams. Great as is the 
number of spirits causing disease, the number of 
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those who drive it away is even greater. If a disease 
is thought to be oaused by worms, worm-eating 
bird spirits will be called in. If the disease is df a 
very tenacious nature, the spirits of rats, beavers 
or weasels will bo called in, because they also are 
tenacious and will gnaw and tear the disease-causing 
spirits. 

Californian Shrimp Industry.—In tho Fish Bulletin 
No. 38 of the Division of Fish and Game of California, 
Bureau of Commercial Fisheries, 1932, Mr. Paul 
Bonnot deals with the Californian shrimp industry in 
San Francisco Bay, both historically and statistically. 
Throo shrimps make up the commercial catch, all 
species of Crago ; C. franciscorum , C. nigricauda and 
C. nigromaculata in order of their abundance. These 
are all large animals measuring 2J—3 in. in length. 
Their life history is little known. Eggs may be found 
attached to the females throughout the year at 
various stages of development but there are no 
records of young shrimps being taken in the catches. 
Presumably they pass through the nets. Besides 
shrimps, Pandalus dance , Spirontocaris cristata and 
Upogebia pugettensis are occasionally taken and large 
numbers of Euphausia pacifica , with numerous 
fishes of many varieties. Tho Chinese shrimp net and 
the shrimp trawl are both used and appear to be 
equally efficacious as the amounts of tho catches 
from each differ little. The shrimps are for tho most 
part boiled and put into barrels to bo sent away to 
the dried shrimp market in China. The catches have 
greatly increased in the last fifteen years, rising from 
200,000 lb. in 1915 to 3.000,000 lb. in 1929. The 
largest numbers were in July to October. Sun-dried 
shrimps lose three-fifths of their weight in the process. 
The dried material yields ono-third shrimp meats and 
two-thirds shrimp meal by weight. 

The Peritoneal Melanophores of Fishes.—The dermal 
chromatophores of fishes have been much studied 
but relatively little is known of the internal 
chromatophores present in the peritoneum, the peri¬ 
cardium, the walls of the larger blood vessels, the 
membranous coats of tho central nervous system and 
elsewhere. In common cyprinoid fishes two kinds of 
peritoneal chromatophores are prosont, namely, 
melanophores and guanophores (or iridooytes) but 
there are no xanthophores. In tho small Japanese 
species of minnow, Acheilognatkus intermedia , selected 
for study by K. Yamamoto (Mem. Coll . Sci. f Kyoto 
Imp. Univ., Ser. B, vol. 7, No. 4, Art. 9,1931) internal 
melanophores are plentiful; each is a minute stellate 
cell with numerous peripheral processes rich in dark 
brown or black pigment. It differs in shape from the 
dermal melanophore, for the latter has longer peri¬ 
pheral processes, and in distribution, for the peritonei 
melanophores are more densely crowded so that they 
more readily join to form a continuous block screen. 

A single large peritoneal melanophore is surrounded 
by ten to thirty smaller ones all of which react to¬ 
gether in expansion or in contraction. The dermal 
melanophore expands when the fish is kept in the 
dark and contracts when the fish is kept in the light ? 
the peritoneal melanophore reacts in the opposite 
manner. Damage to the brain does not change the 
reaction of the peritoneal melanophore. In general v 
the reaction time of this melanophore is slower than 
that of the dermal. 
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Hybrids of the Grass Phalaris, —Crosses have been 
made between Phalaris arundinacea, a grass of wide 
distribution in the northern hemisphere, and Ph. 
tuberosa, a Mediterranean species (T. J. Jenkin 
and B. L. Sethi, J , Genetics, vol. 26, No. 1). More 
seeds and a higher percentage of germination are 
obtained when Ph, arundinacea is the female parent. 
Both species are found to have 2n — 28 chromosomes, 
and hence are tetraploid, but in the hybrid maiosis 
12 pairs of chromosomes are formed and 4 univalents. 
In both parent species there are 14 pairs of chromo¬ 
somes in meiosis, but one or two bivalents may lag 
on the heterotypic spindle. The hybrids are function¬ 
ally male sterile, but a few good pollen grains are 
probably produced. They are vigorous and sot seed 
freely in proximity to tho parent species. Later 
generations showed considerable variability. On 
the basis of these results the theory of the hybrid 
origin of the Australian Toowoomba canary grass, 
which is also variable, is revived. It is suggested 
that this form, tho status of which has been disputed, 
resulted from natural crosses in Australia between 
tho introduced species, followed by back-crossing to 
Ph. tuberosa. It cannot be proved, however, that 
Ph. arundinacea was growing in Toowoomba at the 
time these crosses are supposed to have arisen. 

Kimberlite in Tanganyika Territory. -The Shin- 
ynnga diamond fields have already been described 
by Dr. E. O. Tealo in Short Paper No. 9 of the 
Geological Survey of Tanganyika Territory. Kim¬ 
berlite occurrences have more recently been discovered 
on the Iramba Plateau, south-east of the former area, 
and these are now described in Short Paper No. 10, 
also by Dr. Teale. At Kisiriri the kimberlite occurs 
in sheet-like intrusions penetrating tho granite along 
flat-lying joint planes ; most of the sheets have 
chilled margins, tho thickness ranging from thirty 
feet down to mere threads. At Kiomboi an irregular 
elliptical pipe occurs and other occurrences of kim¬ 
berlite that probably lie over pipes am known in tho 
Songeli and Mtawira districts. In some of these areas 
pitting and washing have boon carried out, both on 
superficial gravels and on weathered kimberlite, but 
so far without encouragement except in the Songeli 
region, where two diamonds are reported from the 
river gravels, All the typical minerals such as 
ilmenite, garnet, olivine, diopside and zircon are 
found, and the Kiomboi pipe contains eclogito and 
numerous blocks of sandstone like that of the Upper 
Karroo. No outcrop of tho latter is now present in 
the vicinity and the inclusions must have fallen in 
from a former capping of the formation. 

Room Comfort.—It is now nearly twenty years 
since Sir Leonard Hill introduced the cooling of a 
thermometer bulb at body temperature os an indi¬ 
cator of the comfort of a room. The smallness of the 
instrument has been found disadvantageous and a 
committee of the Medical Research Council and of the 
Department of Scientific and Industrial Research has 
adopted a comfort-measuring device which was de¬ 
scribed briefly by Mr. A. F. Dufton of the Building 
Research Station in the Philosophical Magazine for 
May 1930 and is now described in detail by him in 
Technical Paper No. 13 of the Building Research 
Board entitled, “The Equivalent Temperature of a 
Room and its Measurement”. It consists of a cylin¬ 
drical vessel of thin copper painted black, 56 cm. high 
and 19 cm. in diameter, the temperature of which 
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is maintained at 75° F. by a bi-metallic thermostat 
and a relay mercury switch which control the electric 
current through two electric lamps in the vessel, 
on a 200-volt circuit. A portion of the current flows 
through a coil which heats a thermometer, or a 
thermo-junction if a continuous galvanometer record 
is required. Tho indications of the instrument 
are thus proportional to tho excess of 75° t, 
above a temperature for which the term ‘equivalent 
temperature of the room* is proposed. The device 
is to be called a € eupatheoscope\ 

Polarity of Thunderclouds.—Experiments have 
been made in South Africa (E. C. Halliday, Proc. 
Roy. Soc. t October) to investigate tho structure of 
thunderclouds by studying the changes in the atmo¬ 
spheric potential gradient accompanying different 
types of flash. Tho capillary electromotor invented 
by 0. T. R. Wilson for such work was used, and 
an observer wrote notes on the flashes, at the same 
time marking the electrometer record. In some 
cases photographs of the flashes were taken. In 
283 cloud-to-ground flashes, nearly all were accom¬ 
panied by positive charges of the electric field. When 
the flashes took place within clouds, they usually 
produced negative field charges when distant and 
positive hold charges when near. Those results are 
consistent with Wilson’s view that thunderclouds 
are charged positively above and negatively below. 
A number of simultaneous earth-cloud and within- 
cloud flashes wore also observed. 

Experiments with High-Speed Protons.—Chr. Gerth- 
sen describes in Die Naturwissenschaften for Sept¬ 
ember 30 an ingenious method for multiplying the 
energy of hydrogen positive ions. The ions are 
accelerated in vacuo and passed through a chamber 
filled with hydrogen where a process of exchange 
of charge takes place and fast noutral hydrogen 
atoms are produced. The neutral particles pass 
through a region of reversed potential into a second 
exchange chamber whore fust positive ions am pro¬ 
duced and these are accelerated by a potential 
derived from tho same source a« before. The arrange¬ 
ment tried gave proton currents of 10 * amp. at 
velocities corresponding to 2 x 70 kilovolts, and tho 
experiments of GV/ckcroft and Walton on lithium 
disintegration were ropoated. Tho repeated applica¬ 
tion of the process is hindered only by intensity 
considerations, particularly as tho probability of 
exchange of charge decreases with increasing particle 
velocity. 

Sub-boundary Structures in Metals. —Deeply otched 
iron not infrequently shows within tho crystals of 
ferrite a network the nature of which has beon 
very obscure. Hitherto the general explanation has 
been that such sub-boundary structures wore evidence 
of minute crystals the orientations of which varied 
very slightly. Similar effects have been noted in oast 
nickel and copper. In a paper to the Iron and Steel 
Institute (September, 1932), L. Northoott advances 
the view, which is supported by considerable experi¬ 
mental evidence, that oxygen in the metal is the 
cause. Iron which had not previously shown this 
structure did so when heated in contact with iron 
oxide, while a veined structure was removed by 
annealing in hydrogen within a certain range of 
temperature. Tlio two other metals mentioned gave 
similar results. 
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Atomic Weights of Selenium and Tellurium*—The 
values obtained by Aston by the mass-spectrum 
method in the case of selenium and tellurium differ 
appreciably from those adopted in the International 
Tables of Atomic Weights. A revision of the chemical 
determinations has been carried out by HOnigschmid, 
who reports in Die Naturwiasenschaften (1932 f p. 659) 
that the analysis of silver selenide gives Se = 78*902 
± (MK)2, coinciding with Aston’s result, whilst the 
analysis of TeBr 4 gives Te — 127*587 ± 0*019, 

differing by 0*4 from Aston’s value but agreeing 
with the International value and with a combination 
of Aston’s results with the more recent mass-spectrum 
experiments of Bainbridgo (Phys. Rev., 1021, 1932), 
which disclosed some new lighter isotopes. A 
combination of the two sjwctra gave Te « 
127*58 ± 0 16, in correspondence with the chemical 
value. 

Mechanism of Flame Movement.—In the Journal of 
the Chemical Society for July, 1932, Coward and 
Hartwell, of the Safety in Mines Research Labora¬ 
tories, doscribe experiments on the uniform move¬ 
ment of flame in mixtures of methane and air, with 
particular reference to the effect of the diameter of 
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the tube on the rate of propagation. They confirm 
the fact that the speed of flame increases with 
increase in tube diameter; in a tube of 100 cm. 
diameter, a 10 per cant methane — air mixture 
would be propagated at about 250 cm./sec., whereas 
in one of 2*5 cm. diameter at only about 05 cm./sec. 
For tubes between 10 cm. and 20 cm. in diameter, 
there appears to be an inflection in the curves repre¬ 
senting the speed. The authors explain this by 
reference to the nodular appearanoe of the flame, 
which is due to oonvection in the flamo front, and 
does not occur in tubes of small diameter. The 
enlargement of the flame surface increases the mass 
of the gas burnt in unit time, and the speed of flame 
increases accordingly. Even in the case of down¬ 
ward propagation of flame in wide tubes, these 
irregularities in the flamo front are visible, and the 
authors plead that ‘uniform movement* of flame may 
be regarded as an early phase of sensibly uniform 
speed usually observed in the propagation of flame 
(through a quiescent gaseous mixture) from the open 
end of a straight tube towards the closed end, but 
not as resulting from a particular mode of heat 
transference, representing the normal speed of 
propagation of flame by conduction of heat. 


Astronomical Topics 


The Leonid Meteors.—A Science Service Bulletin, 
by James Stokloy, points out that oven people who 
have no astronomical training can do useful work in 
observing tho Leonid meteors. It will help to deter¬ 
mine the time of maximum if they count the numbers 
seen during each hour of the night. If the meteors 
are too numerous for all to bo counted, the count 
may be limited to a definite region of tho sky, 
bounded by known stars, which should be noted in 
making a report; a region should be chosen that 
will remain in sight throughout the watch. An alter¬ 
native study is that of the brightness of the meteors. 
The planets Jupiter and Mars, and tho star Regulus 
will be suitable for comparison. Each observer should 
limit himself to some definite field of work. The 
most probable nights are those between November 
16 and 10, and between November 10 and 17. The 
moon will prevent observation of faint meteors, but 
there should he many bright enough to be seen. 

The obsorvatorios of Kodaikana) and Halwan have 
been asked to telegraph to the B.B.C. if they see a 
rioh shower, so there is a possibility of receiving 
warning before tho radiant point rises"(a little before 
11 F.M.), As tho rich portion of the shower takes 
about four hours to be crossed by the earth, it is 
more or less an oven chance that some portion of 
the rich shower may occur in the interval between 
11 f.m. and sunrise. In 1800 the nodes of Tempel’e 
comet and the meteors were practically identical 
(231° 20 / comet, 231° 28' meteors). The calculations, 
of the B.A.A. Computing Section givo 233° 54' for 
tho comet’s node this year; if we assume tho same 
for the meteors, tho maximum would bo about noon 
on November 16. The most hopeful time appears 
to be just before dawn on November 16. Tho sun 
rises at 7 h 19™ in London, 

A Perplexing Variable Star*—The variability of 
the star R Scuti was discovered by Piggott in 1705, 
but tho law of its variation defied analysis for more 
than a century. A special study of the star during 
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the period 1911-1931 has been carried on at the 
Observatory of the University of Michigan, first under 
Dr. R. H. Curtiss, and after his death by Mr. D. B. 
McLaughlin. The results are contained in Publications 
of the Observatory, vol. 9, Nos. 9 and 10. It may 
be described roughly os of the p Lyrae type, with 
two unequal minima, the average length of the 
double cycle being 143 days ; on the average the 
B minima occur 62 days later than the A minima. 
The brightness at maximum is fairly constant at 
mag. 5 or slightly fainter; that at minimum is very 
irregular. Sometimes it does not fall below mag. 6, 
while early in 1925 it fell below mag. 8. The most 
curious feature is that sometimes the A minimum, 
sometimes the B minimum, is the deepest; there is 
a suggestion that these disturbances of sequence occur 
at intervals of nine cycles, or about 1300 days. The 
143-day period is also subject to cyclio variations. 
The paper does not attempt to give any physical 
explanation of the star’s curious behaviour. 

Total Solar Eclipse Observations*—It was mentioned as 
a ’novel resource* in a paragraph in the columns 
of “Astronomical Topics” in Natitbe of October 1 
on the total solar eclipse of August 31, that some 
parties of observers had dashed by motor cars to 
places where the clouds were less dense. Dr. 
Elihu Thomson, direotor of the Thomson Research 
Laboratory, General Electric Company, Lynn, 
Mass., writes ; “In observing the eclipse of June 6, 
1918, in Colorado, U.S.A., I secured an automobile 
for the very purpose of following the blue sky, and 
after making two shifts, reached a high ridge under 
blue sky just three minutes before totality and had 
an excellent view in consequence. I believe this 
process was novel at the time and was referred to 
in the Harvard Observatory Annals. In the last 
eclipse, I, with friends accompanying me, repeated 
the same process and saw the total phase of the 
August 31st eclipse, which would otherwise have 
been missed,” 


November 12, 1932] 


NATURE 


745 


The Origin 

A DISCUS SION on the origin of igneous rocks was 
held in Section C (Geology) of the British 
Association at York on September 7, The discussion 
was opened by Prof. Arthur Holmes, who sketched out 
a general scheme of petrogenesis in the light of our 
present knowledge concerning the geological history, 
structure and thermal condition of the earth’s crust. 
In certain continental regions the sedimentary and 
granitic layers appear to be separated from a deeper 
‘basaltic’ layer by one which is probably composed 
of both acid and basic materials. The ‘basaltic’ 
layer is itself composite, a tentative interpretation 
being that amphibolite (a potential source of over¬ 
saturated basalts) is succeeded in depth by more 
basic granulite (a potential source of undersaturated 
basalts). Beneath these layers peridotite probably 
comes into place, merging within a few tens of kilo¬ 
metres into the glassy state regarded as character¬ 
istic of the substratum. Given some such sotting of 
materials, igneous activity could arise, either by the 
ascent into the crust of heat from the feebly radio¬ 
active substratum, or by the accumulation of heat 
in specially thickened belts of the moro strongly 
radioactive crustal rocks. The latter process fails, 
however, to account for the flooding by plateau 
basalts of regions where the crust has been tliinnod by 
denudation, and also for the ascent of granitic magma 
during orogenesis instead of long afterwords. The 
hypothesis of refusion of the crustal layers by heat 
from the substratum, with successive production of 
peridofcitic, basaltic and granitic magmas, therefore 
seem* to be worthy of special consideration. 

From the fact that the basaltic magmas of the 
Inner Pacific differentiate towards trachyte and fail 
to produce rhyolites and dacites, it is possible to infer 
that the latter could bo developed in quantity only 
where pre-existing granitic material has been avail¬ 
able for refusion. To test the validity of this inference, 
which is supported by many other lines of circum¬ 
stantial evidence. Prof. Holmes suggested a method 
based on the generation of Ca 41 from K 41 and its 
accumulation during geological time. If a Tertiary 
granophyre or other acid rock had been produced 
by refusion of pre-existing granite, then its Ca 4, /Ca 
ratio should be of the same order as that for, say, 
Lewisian granite-gneiss. If, on the other hand, the 
granophyre had been a differentiate from basaltic 
magma, the Ca 4l /Ca ratio should be of the much 
lower order characteristic of basalt. Determinations 
of Ca 41 by Dr. F. Allison, who has devised an extra¬ 
ordinarily sensitive magneto-optic method of isotope 
detection, are now in progress with the view of trying 
out the practicability of the proposed test. 

Attention was directed to the results of much 
reoent work supporting the view that in both krato- 
genic and orogenio regions many ‘intermediate’ rocks 
have been generated as a result, not of differentiation 
acting alone, but of differentiation superimposed 
upon (a) the hybridisation of granitic magma by 
relatively basic igneous, metamorphic and sedi¬ 
mentary rooks, or (6) the acidification of basic magma 

5 7 sialic materials. Turning to the consideration of 
trabasic rocks, Prof. Holmes suggested that in 
addition to peridotites representing accumulations 
of early-formed crystals from basaltic magmas there 
ore others that have been intruded as peridotite 
magmas. It was maintained that the conditions 
favourable to the refusion of crystal-accumulates 
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from basaltic magma would also suffice to generate 
magma from the peridotite layer at the base of the 
crust. The genesis of felspar-free alkali-rocks can 
be plausibly explained by assuming a peridotitic 
parentage for these rocks. It is not denied, how¬ 
ever, that in some of its local applications the ‘lime¬ 
stone assimilation’ hypothesis has many attractive 
features, 

From each of the different types of parental 
magmas—acid, basic and ultrabasie—a wide variety 
of rock-types oan bo produced by additive and sub¬ 
tractive differentiation, by assimilation, by the mixing 
of, and reaction between, various products (lampro¬ 
phyres ?) and by all these processes acting con¬ 
comitantly. Further possibilities of variation are 
introduced by differential fusion, and Prof. Holmes 
pointed out that magmas generated under stress are 
likely to be of abnormal composition (spilitic ?) as 
compared with those due to passive refusion. 

Prof. A. Brammall examined evidence for the 
syntactic origin (as opposed to ‘puni-blooded* descent 
from primary basic magma) of saturated and over- 
saturated magmas, with special reference to quartz- 
monzonitos, hornblende-biotite-syenites, diorites, 
granodiorites and granites. He endeavoured to 
liberate the general genetic problem from what he 
aptly termed “the tyranny of the silica percentage”. 
By eliminating normative quartz from analytical 
data for igneous, metamorphic and sedimentary 
rocks and plotting the results in triangular diagrams, 
ho focused attention on progressive variation in 
tho ratios of (o) salic to fernic constituents, and 
(6) Ab to Or -f Cor, in a theoretical differentiation 
suite. From 'this standard trend of variation the 
rook-types mentioned appear to be markedly aber¬ 
rant. Not only does such aberration, in itself, 
logically hint at contamination, but also the rock- 
types displaying it are those for which a syntactic 
origin has been frequently asserted on first principles 
and convincingly demonstrated by field and geo- 
ohomioal evidence. Moreover, the crustal rocks 
actually assimilated in particular cases are of the 
general composition prediCable from the ‘overlap’ of 
composition-fields plotted. Both the bonification of 
acid magma, and the converse process, may be 
regarded as comparatively simple oases of tho kind 
to be expected. The analytical and graphic methods 
outlined may afford some lead in the difficult 
problem of assessing probabilities concerning the 
fact of assimilation, and the composition of material 
which may have been assimilated at inaccessible 
depths before the consolidation of coarse-grained and 
essentially homogeneous rocks. 

Prof. Brammall urged the need for intensive geo¬ 
chemical work on country-rocks—-directed, in par¬ 
ticular, to the study of ‘consanguinity’ as a further 
and possibly decisive criterion. Citations included 
progress reports on (i) the basic sills intrusive into 
Cambrian Shales flanking the Malvems near Kastnor, 
by Mr. F. G. H. Blyth, and (ii) hornblende-gabbro 
intrusive into Malvemian Schists at Hollybush, by 
Miss A. E. Cook and Prof. A. Brammall. 

Dr. G. W. Tyrrell discussed the nature, mode of 
occurrence, and origin of basaltic magmas. He 
regards the existence of two main types of basaltic 
magma os established : the oversaturated or tholei- 
itic, and the undersaturated or crinanitic. In 
relation to geological environment three groups oan 
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be distinguished: (a) flood-basalts (mainly over* 

saturated) ; (6) oceanic basalts (largely undersatur- 
ated) j (e) cone-basalts , including those of rift valleys, 
horsts and troughs (dominantly undorsaturated and 
notably felspathoidal). It was pointed out that the 
oversaturated typo of magma has appeared at infre¬ 
quent intervals but in enormous volumes, and that 
ite chemical composition, as represented by basalts 
and quartz-dolerites, has been remarkably constant 
in space and time. While deriving undorsaturated 
magmas directly from the basaltic layer, Dr. Tyrrell 
suggested that tho oversaturattni type may have 
originated by selective fusion of the peridotite or 
‘atony-meteorite’ zone underlying the basaltic layer. 

Dr. A. K. Wells expanded tho evidence favouring 
refusion of ultra basic material, with special reference 
to the dunito pipes of tho Bushveld Complex. He 
endorsed tho opinion that these ‘carrot-shaped’ 
intrusions nro magmatic infillings, but regards thorn 
as re-fused differentiation products from the noritic 
magma of the Complex. Slides were shown demon¬ 
strating that both chromitite and magnetite-rock 
(presumed to have been derived from the norite) 
have behaved as fluids towards the associated silicate 
rooks. This striking reversal of the usual relations 
mako^ it not unreasonable to postulate refusion of 
early segregations. In connexion with the origin of 
tho alkali rocks, Dr. Wells regrets that most British 
potrologists seem loth to accept the ‘limestone- 
assimilation’ hypo thesis. He thinks the chain of 
circumstantial evidence cited by Prof. Shand is 
sufficiently strong to carry conviction, and he depre¬ 
cates any suggestion that ijolite cannot be derived 
from basaltic or granitic; magma, on the ground that 
it unfairly rules out the ‘limestone-assimilation* 
hypothesis altogether. 

Prof. H. H. Read examined tho quality of tho 
fleld-ovidenco connected with petrogenic theories. 
The rapid changes in the fashionable theories are 
clearly due to imperfections of field-knowledge. 
Arguments based upon badly exposed igneous bodies, 
such as tho alkalino mass of Loch Borolan and Cnoc 
na Sroine in Sutherland, aro obviously of little value. 
If petrologists endeavoured to oasoss the quality of 
their field-evidence we should have a guide to the 
order of validity of their conclusions. In Prof. Read’s 
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opinion, the field-evidence for refusion and palin¬ 
genesis is entirely inadequate* In the case of con¬ 
tamination and hybridisation, however* tho presence 
of discontinuities, and the complex and variable 
nature of tho products, make the field-evidence of 
greet value ; but even here, tho application of know* 
lodge gained in these obviously mixed rooks to the 
interpretation of rocks about which no such field - 
evidence is forthcoming should be made with caution. 
The most important testimony in favour of assimilation 
as a petrogenic process is that read from field-evidence. 

Mr. S. I. Tomkeieff presented an interim report 
of an investigation carried out in collaboration with 
Mr. C. E. Marshall on the Tertiary dykes of north¬ 
east Ireland, with special reference to 180 dykes of 
the Moumo swarm. These included olivinic typos, 
but a majority belonged to the oversaturated and 
‘intermediate’ types (andesitic variolites, leidleites, 
innimorites, etc.). The ‘intermediate’ types invari¬ 
ably contain half-digested xenocrysts of felspar 
and quartz, while xenoliths of partially fused granitio 
rocks are generally abundant. The field and petro¬ 
graphic evidence was found to be in perfect agree¬ 
ment with the views expressed by Prof. Holmes as 
to the origin of the similar suite of andesitic tholoi- 
ites occurring in the north of England. Mr.Tomkoioff 
outlined tho igneous history of the Moumo centre as 
a whole and showed that the details are those to be 
expected on the theory of successive refusion advo¬ 
cated by Prof. Holmes. 

Mr. W. Campbell Smith, in commenting on tho 
views expressed by the previous speakers, pointed 
out that, from the nature of the cose, field evidence 
of palingenesis was not to be expected on anything 
more than a very limited scale. Ho is disposed to 
counsel caution in extending the explanation offered 
for tho evolution of leucitic rocks to the still less 
tractable problems of the sod a-rich rocks. 

Dr. H. Jeffreys said that tho origin of the crustal 
layers themselves had not been touched upon, though 
he contends that this is the fundamental problem. 
Ho considers that the granitic and basaltic layers 
probably represent tho products of residual magmas 
left over from tho crystallisation of the material of 
the Lower Layer, and suggested the possibility that 
the process may still be going on. 


International Institute for Documentation 


T HE eleventh Conference of the International 
Institute for Documentation was held in the 
Bibliothek fur Kunst imd Technik, Frankfurt am Main, 
during the week which ended on September 3. Great 
credit is due to Dr. Walter Schurmoyer, Director 
of the Bibliothek, for tho excellent manner in which 
the Conference was planned and carried out. It 
is of interest to note that this Conference was tho 
first held under tho Institute’s new title of “Docu¬ 
mentation", which at tho Tenth Conference (of the 
"Institut International do Bibliographic", ns it was 
then called), hold at tho Hague on August 24-29, 
1931, was chosen as a more appropriate title, in view of 
modern developments in the collection and classifica¬ 
tion of the records of intellectual activities. 

On the first day, members of the Conference were 
received by the mayor and municipal authorities of 
Frankfurt, and by the Rector of tho University, in 
the historical Kaisersaal des Rfimers; after which, 
a public assembly was held in the town hall, when 
Dr, J. A. Prins, director of the Dutch Patent Office, 
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delivered his presidential address. All pa]>ors pre¬ 
sented at the Conference were issued in two bound 
volumes 1 to participants in advance. M. Paul Otlet, 
one of the founders of the Institute in Brussels, 
spoke on the history and fundamental principles of 
documentation, and Dr. Ehrenfriod Pfeiffer* des¬ 
cribed tho technical documentation service of the 
Vorein doutscher Ingenieure in Berlin. 

There was a short discussion of the joint paper, 
‘‘Systematic Subject Indexes to Periodical Volumes” 
by Prof. A. F. C. Pollard and Dr. S. C. Bradford*, 
in which is described the.-method of the subject- 
matter index to volume I (1931) of the Power and 
Fuel Bulletin , 4 a notable development of indexing 
practice. 

In Great Britain, where an undecimalised and 
therefore troublesome system of measures and money 
is still patiently endured, one would least expect 
to find the decimal system extensively adopted in 
tho classification of literature; but Dr. S, C. Brad¬ 
ford* quotes a list of 28 important British scientific 
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institutions which, even in the year 1930, had 
decimalised and thus simplified their documentation. 
The fundamental value of decimal classification lies 
in its mechanical simplicity, its universal applica¬ 
tion, and its ‘pure’ numerical symbolisation which 
overrides all language barriers and opens up wonder¬ 
ful possibilities of international co-operation. The 
enthusiasm of all who have adopted the system and 
proved its worth, shows it to be a vital factor in 
modem librarianship.® 

Abbreviated editions of the “Classification D^cimale 
Universello, Table syst^matique compute” have 
appeared in German 7 and in Spanishand a Danish 
edition is now in preparation'. All such editions will be 
faithful translations of the French, and will follow 
the Gorman in respect of abbreviation. The “Index 
Alphabetiquo de la Classification D6cirnalo”, a 
comprehensive alphabetical subject-matter index to 
the whole of the decimal classification system, can 
now be obtained from the Institut International de 
Documentation, Palais Mondial, Bruxelles. 

In the course of the Conference, an exhibition was 
sot out in the Bibliothek fur Kunst und Technik, 
to illustrate modern library equipment, Buch as 
visible file indexes, photostat apparatus, and the 
application of the ‘Adrema’ system in mechanical 
selective documentation, which has been adopted 
with considerable success in the Bibliothek der 
Technisehen Hochschule, Berlin,* for example. The 
Adrema Co. has now worked out in detail a scheme 
for the direct mechanical selection of decimal 


references to six places (that is, up to 999,999 or 
a million classification sub-divisions’ 0 ). 

At the conclusion of the Conference, a dinner was 
held in the clubhouse of the Frankfurter Gesnllschaft 
fur Handel, Industrie und Wissenschaft, a feature 
of which was the decimalised menu card. This was 
the work of Dr. Julius Hanauer, who threaten©^ 
that at the next Conference he would produce an 
international menu card of decimal numbers without 
words. It was provisionally decided that the next 
Conference of the Institute should be held in Paris 
next Hummer, in collaboration with tho Instilut 
International de Co-operation Intoilectuollo, 

H. P. Spratt. 

1 "f.I.l)., VortrAf?c der 11. Knnfercinss” Bibliothek ftlr Kunst 
und Technik, Frankfurt am Main, ft tfold mark* thn two volumes. 

* “Der Literatumachwela den Verelno» deutscher Inaenieuni". 
Vortrfttfo der 11. Konfcrenz. vol. 2, p, 24:i. 

■ ”1.1.1)., Vortrkge dpr 11. Konferenz”, vol. 2, p. 121. 

* Published monthly by the British National Committee, World 
Power Conference. 

* Bradford, Dr. 8. <!. ; “Die Entwicklunff der wUseimchaftllohen 
Bibliographies und deft bibliographlachen Quellmmachwetsdionstea In 
England . Minerva-Zeitschrift, Jahr. 7 (1931), Hull 1 2, p. 10. 

* Spratt. H. P. ; “Scientific (Technical) Libraries". Chapt. Ill, 
The Year'e Work In Librarlanahlp, vol. 4 (1931). 

T “DozImal-KlaMalfikation, Deutsche Kurzausgftbp”, lmurbcILftt lm 
Auftrage dea Dcutflchon Normenan»Hehusaes von Dlpl.-lng. Holnrlch 
Ullnt.hur. Bctfth-Verlag O.m.b.H, Berlin, 1932. 

1 “l^a Claalficaoibu BtbliogrAfioa Decimal”, por IaiIk Mendez 
AlbarrAn. Dadajoz, Antonio Arqueros. 

* Predeek, Dr. A. : “Die Adrcma-Maschlnc als Organlftationsmlttel 

lm BlblIothpkrtbetriel»e.“ 20 pp. Berlin, “Organisation" Verlagsges. 
m.b.H. (S. Hlmd), 1930. 1 gold mark, flee also : “Die meobanlsbe 

lleratellungund Auswertung deft technlschwlsflensehaftllchen bltcratur- 
NaoliwelfteB.” VOravonhagc, Nednrlandsch Instltuut voor Documen 
tatie on llegifttratuur, 1930, PublieatJe No. 51, p. 31. 

10 Predeok, Dr. A. : “An Kver-ready Printed Catalogue.” Report-of 
I Proo. Hth Conference (1931), p. 47, A.S.L.I.B., London. 


Structure of 

N important symposium on the elementary 
structure of solid bodies (chiefly non-metallic), 
at which many distinguished foreign savants partici¬ 
pated, was held in Leningrad on September 13-18 
at the physico-technical institute. 

In an introductory paper, A. F. Joffe (Leningrad) 
discussed the permanent distortion of crystals and 
pointed out that structurally perfect crystals offer 
least resistance to distortion. W. L. Bragg (Man¬ 
chester) described tho results of X-ray analyses of 
substances of more complicated structure, such as 
silicates. V. Heitler (Gdttingen-Moscow) dealt with 
a semi-classical theory of the homopolar valonoe 
forces. Mrs. M. Classen (Leningrad) described the 
measurement of the limit of elasticity in perfect 
crystals and indicated that non-metal lie crystals 
show annealing effects similar to those of metals. 
J. Frenkel (Leningrad) analysed the concepts ‘solid* 
and ‘liquid’, pointing out that many properties 
which used to be considered characteristic of solids 
are shared to some extent by liquids, and vice versa. 
Liquids, for example, have a measurable rigidity 
under high-frequency mechanical oscillations. B, K. 
Fredericks (Leningrad) discussed the ‘swarm theory 1 
of liquid crystals. J. D. Bernal (Cambridge) con¬ 
sidered the rational classification of crystals according 
to the nature of the weakest bonds and the rotation 
of molecules or radicals present, 

J. Errera (Brussels) spoke on the dielectric polari¬ 
sation of solids, distinguishing between ionic polarisa¬ 
tion due to high frequency in substances far from 
their melting point (sodium chloride), and dipole 
polarisation due to low frequencies in substances near 
their melting point (water). A. V. Kurtchatov 
(L^pingrgd) dealt with the dielectric properties of 
Rochelle salt and explained the occurrence of the 
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upper Curio point by tho Lorentz interaction of 
rotating dipolos. The nature of the lower Curie 
point remains obscure, some ascribing it to the 
‘freezing’ of the dipoles and others to a depolarising 
action determined by the symmetry of tho crystal, 
N. Achulov (Moscow) considered magnetostriction and 
explained the abnormal character of the mechanical 
properties of ferro-magnetio bodies in torms of 
electronic orientations under the influence of mechan¬ 
ical stresses. He gave, further, a new method for 
calculating the magnetic susceptibility in crystals, 
P. L. Kapitza (Cambridge) spoke on magneto¬ 
striction in non-ferromagnetic bodies (bismuth and 
others). 

K. H, Fowler (Cambridge) presented a report on 
Wilson’s theory of semi-conductors which attributes 
their electrical properties to the thermal excitation 
of a very few electrons into states of motion which 
enable them to move freely through the crystal. In 
contrast to metals, the electrical properties of semi¬ 
conductors are classical. E, Tamm (Moscow) rood a 
paper on the peculiar ‘surface-bound* electronic states 
in non-metallic crystals and another paper on the 
calculation of the work-function for rnotals ; in this 
he showed that the work deponds sololy on the 
polarisation of the metal (though tho notion of the 
corresponding ‘imago-force’ is not valid). Finally, 
J. E. Mayer (Baltimore-Gftttingon) dealt with new 
developments of Bom’s theory of ionic forces in 
crystals, based upon the wave-meohanical conception 
of interatomic forces, and on electrical polarisation. 

In connexion with the above symposium, a dis¬ 
cussion was held on Dirac’s eleotrodynamic theory 
to which Fook (Leningrad), Podolsky (Pasadena - 
Kharkov) and Shubin (Sverdlovsk) made interesting 
contributions. Nuclear phenomena, especially thq 
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analysis of atomic structure in terms of protons and 
neutrons* and the repercussion of those phenomena 
upon the law of conservation of energy, also came in 
for a fair amount of discussion. Fowler and Dirac 
(Cambridge), Tamm, Frenkel and others joined in 
this discussion ; its general tone differed from that 
of the similar discussion which took place at the 


recent York meeting of the British Association in 
that the unexplained behaviour of the energy dis¬ 
tribution in the $-ray emission of radioactive bodies 
did not appear to shake the confidence of the speakers 
in the utility of the postulate of the conservation of 
energy when applied to subatomic phenomena. 

Victor Cqfman. 


Iron-cored Coils for Radio Frequencies 


F OR several years past iron-cored coils for oscilla¬ 
tory circuits have been used by telephone 
engineers at audio frequencies and at the low radio 
frequencies which are used in carrier current tele¬ 
phony. In order to reduce tho losses which would 
accompany the use of iron at frequencies of tho order 
of 50,000 cycles per second, the magnetic material 
was made up in the form of iron dust or filings 
embedded in a wax or cement in such a way that each 
particle of iron was insulated from its neighbours. 
In this way the eddy currents were very restricted 
in their paths, and the resulting iron losses were 
reduced to a minimum, so that the presence of the 
iron increased the inductance of tho coil to a much 
greater extent than its resistance. When attempts 
were made to use such cores for coils required for 
higher radio frequencies, however, they were found 
to be a disadvantage, and the best design of coil for 
use in the medium broadcasting band of frequencies 
has been found to bo a single-layer air-core solenoid 
of suitable proportions of length to diameter. 

In tho Wireless World of September 16 an announce¬ 
ment was made of the production in Germany of a 
new magnetic material named “Ferrocart”, which 
may have a considerable influonce on the design and 
construction of inductance coils for, at any rate, 
moderatoly high radio frequencies. Details as to the 
exact composition and tho mode of manufacture of 
this material are not yet available, but paper lamina¬ 
tions appear to be used to carry the dust core, and 
tho result is a decided improvement upon the old 
form of core with iron particles. Also a considerable 


advantage is obtained from the fact that “Ferrocart” 
can be made up in the form of annular rings for use in 
the toroidal type of inductance coil. In this manner 
the air path of the magnetic field of the coil is reduced 
to a minimum ; and since there is leas external stray 
field, the screening of coils in a receiver or other 
piece of apparatus is rendered an easier problem. In 
the “Ferrocart” coil the induotanoe is obtained with 
considerably fewer turns than is necessary whon an 
air core is used, so that it becomes possible to make 
tho coils quite small while still retaining thiok 
or multi-stranded wire to ensure low copper 
losses. 

Later issues of the Wireless World have contained 
the results of comparison tests of typical aiT-core 
coils with two coils of the new type, tho larger of 
which was enclosed in a screening box about 2 inches 
long and 2 inches in diameter. At frequencies cor¬ 
responding to the medium broadcast band of wave¬ 
lengths, each of the coils gave a considerably better 
performance than two typical commercial coils of 
greater dimensions, as used in modern broadcast 
receivers. 

The better of the two “Ferrocart” coils was, indeed, 
only surpassed by an unusually well-designed air 
coil using stranded wire wound on a three-inch 
diameter former, containing two or three times the 
amount of copper wire and presenting considerable 
difficulty in screening it without loss of efficiency. 
It is understood that a firm has already arranged to 
develop the applications of “Ferrooart” in Great 
Britain. 


Weather Charts of the 

r 'l~ , 'HE Deutsche Seewarte, Hamburg, has under - 
1 taken to produco on behalf of the International 
Meteorological Organisation, daily synoptic weather 
charts covering the whole of the northern hemisphere. 

It is not intonded to produce a synoptic chart differing 
from those published daily by tho British Meteoro¬ 
logical Office merely in the size of tho area dealt 
with—the British charts cover only a small portion 
of the large area between the equator and the 
northern tropic—but one which shall contain the 
maximum possible amount of detail. For this 
purpose, it will be necessary to use more material 
than is provided by the ordinary international 
exchange of weather reports by wireless, and con¬ 
sequently these extended weather maps will not be 
available soon enough for direct use in daily short 
period weather forecasting. Their indirect value in 
forecasting may, on the other hand, be very great. 

It is the view of many meteorologists that an under¬ 
standing of the causes of long spells of abnormal 
weather can only be arrived at by the study of charts 
of this kind, a study which can be pursued at leisure, 
working on past weather situations. In the future 

No. 3289, Vol. 130] 


Northern Hemisphere » 

such extended charts will be available in time for 
direct use in daily forecasting, but meanwhile the 
knowledge gained from the study of those now to 
be prepared should prove valuable in interpreting 
existing charts in much the same way that know¬ 
ledge gained from a study of the synoptic weather 
charts of Europe and the North Atlantic solved some 
of the difficulties of forecasting from charts covering 
only a portion of Europe such as were used in most 
countries until recent years. But it is in the further 
development of long range forecasting that they are 
likely to be of the greatest utility. Seasonal fore¬ 
casting of rainfall has been carried out with some 
measure of success in India and some other countries 
by means of equations derived from the theory of 
correlation, the future rainfall being correlated with 
various antecedent values of meteorological elements 
in distant countries. It is possible that the new ■ 
charts may oause this method to be replaced by 
other more scientific methods based on a better ; 
understanding of the general circulation of thO 
atmosphere. 

It is hoped to begin the series with the periodnv 
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erf the International Polar Year 1932-33. In order 
that an idea of the probable number of purchasers 
may be gained, and that matters may be so arranged 
that the publication shall be developed into a 
permanent institution, the Deutsche Seewarte, 
Hamburg* would be glad to hear in advance from 
anyone who is likely to place orders for the new 
charts, and is prepared to submit sample charts and 
supply any information required. The cost of publi¬ 
cation has to be covered by the sale of the charts, 
and the enterprise therefore depends for its success 
upon there being a sufficient number of purchasers 
to keep the price of the individual charts reasonably 
low. 


University and Educational Intelligence 

Cambridge. —Dr. H. R. Hulmo, of Gonville and 
Caius College, has been elected to an Isaac Newton 
studentship, and W. E. Candler, of Trinity College, 
and R. H. Stoy, of Gonville and Caius College, have 
been elected to additional Isaac Newton studentships 
tenable for one year. 

Oxford. —The electors to the Hope professorship 
of zoology propose shortly to proceed to the eleotion 
of a successor to Prof. E. B. Poulton, who has 
resigned as from January 1, 1933. The resignation 
of Prof. Poulton, who has held the chair for forty 
years in succession to the first Hope professor, the 
late J. O. Westwood, is greatly regretted. It is 
understood, however, that ho intends still to carry 
on in the Hope Department those researches which 
have had such fruitful results, especially in the 
field of insect bionomics. 

Waives,—I t is stated in the annual report of the 
Council of University College, Swansea, that the 
capital deficit of the College has now been 
extinguished. There is urgent need for a new library, 
and the Council has decided to raise funds for the 
provision of a permanent building. It is proposed 
to issue private appeals for this purpose. The 
College has established a metallurgical research 
counoil to conduct investigations into problems 
which concern the chief industries of the region. 

A study of tho place of physical education and 
hygiene in the curricula of teacher-training institu¬ 
tions has been published as Bulletin No. 10 of 1932 
of the United States Office of Education. It is 
increasingly recognised that the effectiveness of 
teaching is dependent on tho physical health of both 
teacher and taught, and in about half of the States 
teacher-training institutions are required by law to 
include physical education in their general curricula. 
In some of the States all applicants for teaching 
positions are required by the State boards of educa¬ 
tion to present credentials in physical education and 
health education. In West Virginia physical educa¬ 
tion is given a prominent place in all types of certifi¬ 
cates granted by training colleges. The report 
directs attention to the fact that a successful pro¬ 
gramme of health education and physical education 
is not easily organised or measured in terms of clock 
hours of instruction or semester hours of oredit and 
that nearly all training colleges provide oppor¬ 
tunities for additional physical activities other than 
those prescribed, including 'hikes’, week-end excur- 
; sions and oamping expeditions. 
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Calendar of Geographical Exploration 

Nov. 13 , 1876 ,—Doughty's Wanderings in Arabia 

Charles M. Doughty started from Mtuseyrib on hi* 
two years of wandering in Arabia. His "Arabia 
Deserta” has been described by D. G. Hogarth as the 
“Georgic of tho Desert” ; he characterised surely^ 
sensitively and for all time the immemorial tribal life 
of the steppe and desert. He wandered as tho poorest 
of the poor among the Bedawin tribes and faithfully 
and in minutest detail recorded their life and that of 
the oasis towns. He had been fired with ambition to 
visit Arabia when wandering in 1875 in tho country 
beyond Jordan. Refusing even to pretend to for¬ 
swear his faith, he openly travelled as a Christian and, 
though often persecuted, yet achieved his aim and 
attained the last station on the pilgrim route to 
Mecca. His unique journey resulted in contributions 
to geographical knowledge and to literature ; it also 
gained for him a great reputation with Semitic 
scholars for tho copies and drawings of the Naba- 
thaean and Himyarifcic scripts which ho obtained. 

Nov. 14, 1770.—Sources of the Blue Nile 

James Bruoe reached the source of the Blue Nile. 
In June 1788 he arrived at Alexandria, thence he 
visited Thebe.* and crossed the desert to Kossoir. He 
sailed to Jidda and after a stay in Arabia re-crossed 
the Red Sea, landed at Massawa and finally reached 
Gondar, the capital of Abyssinia. There his medical 
skill procured him tho support of the Queen Mothor, 
a very useful ally during nis troubled stay in Abys¬ 
sinia. On October 28, 1770, he left Gondar and, from 
tho top of a gently rising hill on which was tho church 
of St. Michael of Gcesh, viewed the sources of the 
Bluo Nile. On his return to Gondar political diffi¬ 
culties detained him until December 1771, but then 
he was allowod to return by Sonnar to Nubia. In the 
Nubian Dosert, sand storms and thirst so oppressed 
the party that tho notes and observations of his 
journey * wore discarded, though fortunately Bruco 
later recovered them. He reached Cairo in January 
1773. Bruce was disappointed that the source of the 
Blue Nile was not considered, as he himself con¬ 
sidered it to be, the real source of tho Nile. Moreover, 
tho souroe of the Blue Nile had been previously 
visited by the Jesuits. Thus tho importanoe of his 
journey was rather that ho re-discovered these regions 
and in so doing attracted the attention of his genera¬ 
tion to African exploration. The five volumes in 
which ho gave his experiences remain a vivid picture 
of travel in these regions and give much information 
about the geography, history and social customs of 
Abyssinia, 

Nov. 14 , 1805 .—Finding a Route Across the Rockies 
Capts. M. Lewis and W. Clarke reached the mouth 
of the Columbia River. They had left the Missouri 
in May 1804, wintered with tho Mandan Indians, 
resumed the journey up the Missouri, crossed the 
Rockies and reached the Columbia River, where they 
wintered. In March 1800 the party dividod, Lewis 
going via the Lolo Pass and thence carrying out 
certain explorations, while Clark© proceeded to the 
Yellowstone at its nearest approach to the three 
forks of the Missouri. They met again on the Missouri 
and reached St. Louis in September, 1806. The out¬ 
ward journey was calculated at 4134 miles, and Lewis's 
shorter return journey at 3555 miles from the mouth 
of the Missouri to the Pacific. They had been 
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oommi&sionod to explore the Missouri from the point 
of view of the most direct and practicable water com¬ 
munications across the continent to the Pacific for 
commercial purposes. They achieved this object and 
also helped to attract traders to the regions west of 
the MiHsisHtpi by their accounts of possibilities of 
development. 

Nov. 14 , 1917 .—Philby in Arabia 

TT. St.J. B. Philby arrived in the Gulf of 
Bahrain on a political mission to Riyadh, in the 
course of which he crossed the country from Ojair to 
Jedda, returned to Basra anti once more sot out tp 
Riyadh. Thence he journeyed south to Wady 
Dawasir, thus penetrating some distance into the 
Nejd. In 1920 22, Philby crossed from Amman to 
Kabala near the Kuphmtes. With him went Major 
A. L. Holt, who had already made extensive surveys 
between Bagdad and Haifa. Philby ’b greatest 
Arabian exploit, however, was the crossing of the 
Rub* al Khali, the great waterless southern desert, 
in tho early months of 1932. Starting from Hufuf 
on Jan. 7, he succeeded in reaching Sulaiyil, covering 
1800 miles in 90 days. Finds of flint implements and 
freshwater shells indicated the site of an old river¬ 
bed or lake at Bir Maqran, and at Wabar craters of 
meteoritic origin wore discovered. The first crossing 
of this desert, though by a different route, was in 
1931, by Mr. Bertram Thomas. 


Societies and Academies 

London 

Royal Society, Nov. 3.—J. Mellanby: Secretin, 
Secretin may be prepared from the duodenal mucous 
membrane by (a) extraction with absolute alcohol, 
( 6 ) procipitation by dilute acid, and (c) resolution of 
the precipitate in acid alcohol and precipitation by 
acetone. The product has the percentage composition 
of a sulphur-containing protoin. It is soluble in water 
but insoluble in dilute acid. The physiological actions 
of secretin are : (a) the production of a copious 

secretion of pancreatic juice, ( 6 ) the contraction of 
intestinal muscle, and (c) the secretion of a small 
quantity of bile.- Margaret Hill and A. S. Parkes ; 
Studios on the hypophysectomisod ferret ( 1 , 2 , 3). 
Hypophyseotomy of the male during tho breeding 
season (Juno) caused regression to the anoestrous 
condition in about a month ; the regression being 
characterised by decrease in testis weight and by 
aspermatogenosis. The experimentally produced 
degeneration is about three times as rapid as the 
normal decline into an oestrus. In the female ferret, 
removal of tho pituitary body about two hours after 
the beginning of copulation did not inhibit ovulation, 
which occurs in the normal animal about 36 hours 
after mating. It would thus appear that some 
ovulation-producing substance is secreted by the 
anterior pituitary body within two hours of the 
beginning of copulation. The oorpus lutoum, however, 
failed to develop, and there were no signs of pregnancy 
or pseudo-pregnancy.—J. D. Gillett and V. B. Wiggles- 
worth : The climbing organ of an insect, Rhodniue 
prolixus (Hemiptera; Reduviidre). It is present in 
both sexes of the adult, but is absent in the nymphs. 
It occurs on the distal end of the tibia of the anterior 
and middle pairs of legs. It enables the insect to 
climb upwards on clean glass at almost a right angle, 
but it is of little use in the reverse direction. The 
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organ is a little oval sac of pliant chitin filled with 
blood. On its lower surface it bears about 5000 
tubular hairs, 1 p in diameter, which appear to be 
the outlets of unicellular glands producing an oily 
secretion. At their free ends tho anterior surface of 
these hairs is cut away obliquely so that only their 
hind margin comes in contact with the surfade as the 
insect climbs. Among these hairs are about 50 
delicate tapering hairs arising from large sockets and 
projecting slightly beyond the others. These appear 
to be sense organs. They are # surmounted by a 
spindle-shaped mass of cells giving of! a nerve fibre. 

Physical Society, Nov. 4.— M. Fahmy : A further 
point of analogy between the equations of the 
quantum theory and Maxwell’s equations. A previous 
papor (Proc. Phys. 6 ’oc,, 43, 124; 1931) dealt with 
an analogy between the electromagnetic equations in 
free space and the equations of the quantum theory, 
exhibited by means of five-dimensional geometry. 
In the present paper the analogy is pursued further 
and leads to the Eddington relation between the 
number of electrons in the universe and its radius. 
—Lewis F. Richardson : Time-marking a kathodo-ray 
oscillogram. Time-marks have been arranged as 
little blurs or gaps in the trace, by periodically 
unfocusing the electron stream. The current in, and 
voltage across, a conductor can thus be recorded 
together with the time on a single oscillogram.— 
T. C. Richards : The elastic constants of rocks with 
seismic applications. The results of a geophysical 
survey by means of the seismic method over a large 
oil-bearing limestone structure in south-west Persia 
indicate that the limestone possesses a higher elastic 
velocity at its lower boundary than at its upper. 
Specimens of the limestone at different depths 
obtained by ‘coring* do not give the same elastic 
constants when measured by a simple optical method, 
and the bearing this result has on the practical 
seismic observation is discussed.—L. R. Wilberforce : 
A common misapprehension of the theory of induoed 
magnetism. It is usually stated that if any given 
magnet is immersed in a medium of permeability p 
the magnetic field around it is similar to that in a 
vacuum, but diminished in strength in the ratio of 
1 : p. This statement is inconsistent with the ascer¬ 
tained experimental laws of induced magnetism. 

Pabis 

Academy of Sciences, Oct. 3 (196, 565-588).— 
Ernest Esclangon: The total eclipse of the sun of 
August 31, 1932, observed in tho United States and 
in Canada. In spite of some cloud, good spectrographs 
of the corona were obtained, also some excellent 
general photographs of the corona.—Lucien Daniel j 
T he experimental production of small bulbs in the 
leek.—Claude Chevalley and Andri Weil : An arith¬ 
metical theorem on algebraical curves.—Nikola 
Obrechkoff: A general method of summation of 
divergent series.—D. Riabouchinski : Some con¬ 
siderations on the hydrodynamical interpretation of 
the periodicity of sunspotst An account of experi¬ 
ments with a glass globe containing water, rotating 
on its axis and containing a stirrer rotating in the 
same direction, but faster than the globe. Some air 
was admitted to the globe and photographs are 
reproduced showing the internal movements. The 
theory of J. WUsing on the constitution of the sun 
is discussed from the point of view of these experi¬ 
ments.—Louis de Broglie : Remarks on the magnetic 
moment and moment of rotation of the electron.-^- 
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J. OiUtt i The intensities of the components of the 
hyperfine structure of the most intense lines of the 
visible spectrum Hg I. The hyperfine structure of 
the term (Hg 199)7*D t .—J* Durand and E, Raguin: 
The granite of the region of Pinet (Avoyron).—D, 
Montet: The action of radioactivity in plant physio¬ 
logy. The experimental conditions necessary to pre¬ 
vent confusion between the effects of catalysis and 
radioactivity are indicated. The use of a salt possess¬ 
ing manurial effects, such as a nitrate, should be 
avoided.—Rcni Petit : The magnification of correct¬ 
ing glasses.—F. Vies and A. de Coulon : New experi¬ 
ments on the rdle of the electrostatic conditions in 
the appearance of spontaneous cancers in mice. 

Washington, D.C. 

National Academy of Sciences ( Proc 18, 525-505, 
Aug. 16, 1932). —Lester S. King and Clyde E. Keeler: 
Absence of corpus callosum, a hereditary brain 
anomaly of the house mouse. Preliminary report. 
The character segregates sharply, is probably inherited 
as a unit character, is not sex-linked and is not due 
to the presence of the rod-less gene.—T. R. Hogness 
and R. Ruth Comroe : A search for evidence of the 
radioactive decomposition of barium. Working on 
the idea that barium might dissociato into xenon and 
helium, five rock specimens, all probably of Palaeozoic 
age, were disintegrated and the residual gases 
examined. No xenon was found spectroscopically. 
By the method used, lO 7 c.c. or about 3 X 10 l * atoms 
of xenon could have been detected. Hence it is 
calculated that, if barium is radioactive, its half-life 
period is not less than 10 1 R — 10 19 years.—W, H. 
Rodebush and W. C. Klingeihoefer: Tho reaction of 
chlorine with hydrogen. Atomic chlorine has been 
prepared and its reaction with hydrogen gas investi¬ 
gated at low temperature.—James H. Hibben : An 
investigation of intermediate compound formation by 
means of the Raman effect. Evidence was obtained 
for the formation of compounds in solution between 
aluminium chloride and ethyl alcohol, and zinc 
chloride and methyl alcohol, and for polymerisation 
of aluminium chloride in water.—Sylvia M. Mills: 
(1) Double innervation of melanophores. When an 
area on a specimen of Fundulus heteroclitus was 
denervated, a few of the melanophores which expand 
over a black background fail to contract over white. 
Response to electrioal and mechanical stimulation 
also suggests double innervation.—(2) Neuro-humoral 
control of fish melanophores. The melanophores of a 
denervated region show a progressive lag, greatest at 
the centre of the region, in their responses to stimula¬ 
tion. Similar results were obtained with an isolated 
tail. It is suggested in explanation that melanophore 
nerves, when stimulated, produce a secretion causing 
melanophore contraction ; this secretion is probably 
not carried in the blood system.—Arthur Bramley: 
Gamma radiation. A theoretical discussion using an 
oscillator which accounts for the needle-like character 
of the radiation field for very high frequencies.— 
Chester Stock; An Upper GJigocene mammalian 
fauna from southern California. The fauna of the 
Sespe beds of Kew Quarry, which occurs to the west 
of the Simi Valley, Ventura County, California, is 
more advanced than that from the Sespe beds north 
of the Simi Valley (Nature, 130, 676,1932). Its age is 
considered to be not later than Lower Miocene or 
earlier than Upper Oligocene.— A. D. Michal and 
J* L. Botxford : ( 1 ) An extension of the new Einstein 
gebmetry. Developments of the paper by Einstein 
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and Mayer on “Unified Field Theory*' (1931).—(2) 
Simultaneous differential invariants of an affine con¬ 
nexion and a general linear connexion.—S. S. Wilks: 
The standard error of a tetrad in samples from a 
normal population of independent variables. An 
exact expression is derived but it is said to lead to 
very complicated results. 

Forthcoming Events 

MONDAY, Nov. 14 

University of Leeds, at 5.15.—Prof. H. H. Swinnerton : 

“Fossil Clues and Hereditary Problems”. 

Royal Geographical Society, at 5.—“Early Maps of 
Great Britain”. E. Heawood : “The Tsohudi Map” ; 
Miss J. B. Mitchell : “The Matthew Paris Maps” ; 
R. A. Pelham : “The Gough Map”. 

TUESDAY, Nov. 15 

Chadwick Public Lecture, at 5.15—(at the Royal 
United Services Institution, Whitehall).—Sir Pendrill 
Varrier-Jonos : “The Employment of Tuboroulou# 
Patients”. 

British Institute or Philosophy, at 8.15—(at 
University College, Gower Street, W.C.l).—Sir Arthur 
Eddington : “Physios and Philosophy”. 

University College, London, at 5.30.—Prof. E. J. 

Garwood : “Kangehinjunga”. 

British Psychological Society, at 8.30. —A. H. 
Seymour : “Tho Borderland between Education and 
Industry”. 

WEDNESDA V, Nov. 10 

British Academy, at 5—(Annual Lecture on a Master¬ 
mind).—Prof. James Gibson ; “Locke”. 

Royal Meteorological Society, at 5.—J. Edmund 
Clark, L D, Margary, R. Marshall and C. J. P. Cave. 
“Report on tho Phonological Observations in the 
British Ielos, December 1930 to November 1931”. 
Entomological Society of London, at 8.30. - 
Discussion on “Tho Law of Priority in Nomenclature,” 
to bo opened by Prof. W. A. F. Balfour-Browne. 

THURSDAY , Nov. 17 

Chemical Society, at 8.—Discussion on “Combustion 
of Gases in Electric Discharges”, to be opened by 
Prof. G. Ingle Finch. 

Bedford College for Women, at 5.15—(Stevenson 
Lecture),—Sir Josiah Stamp : “The Relation of Finance 
to Rationalisation”. 

University College, London, at 5.30.-—Sir Charles 
Shorrington : “Reflex Action” (succeeding lecture to 
be announced later). 

FRIDAY, Nov. 18 

Royal Institution, at 9.—Dr. R. G. Canti: “Cultiva¬ 
tion of Living Tissue Cells”. 


Official Publications Received 

Grkat Britain and Ireland 

Report for 1931 (No. 40) on the Lancashire 8ea-KishcrJeB Laboratory 
st the University of Liverpool and the Annual Report of the Marino 
Biological Station (No. 46) at Port Krin, Isle of Man. Edited by 
Prof. James Johnstone and Dr. R. J. Daniel. Tp, 169 + 7 plates. 
(Liverpool: University Press of Liverpool.) 6#. , j( 

Third Annual Reports of the National lUdlmn Trust and Radium 
Commission, 1931-1932. Pp. 43. (London: H.M. Stationery Office.) 
Ad. net. 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1471 (T.3247): A Flight Path Recorder suitable for 
Performance Tosttnfi. By R. P. Alston, D. A. Jones and H. T. Jones. 
Pp8+ 8 Sates. W. net. No. H7ii (T.3260): Graphical Solutions 
for lnvtaoid Flow. Bv Dr. H. V. Wlnny, Pp. 16+4 plates. Is. net. 
No 1462 (Strut. 68); Method of Testing Strength and Stiffness of 
Lame Wing. By I. J. Gerard. Pp. 5+6 plates. *4M. net. No. 1467 
(T 825GO : Applications to Aeronautics of Ack«ret*B Theory or Aero¬ 
foils moving at Speeds greater than that of Sound. JBy Prof. <3. I, 
Taylor. Pp. 7+6 plates. 6d; net. (London: H.M. Stationery 
Office.) 




752 


NATURE 


{November 12, 1932 


Proceedings of the Society for Psychical Research. Vol. 41, Part 
127, October. Pp. 01-88. (London : Society for Psychical Research,) 

8s. 

Eton College Natural History Society. Annual Report 1081-32. 
Pp. 44 + 6 plates. (Windsor.) 

Proceedings of the University of Durham Philosophical Society. 
Vol. 8, Part 1, June. Pp. lv+464-vlii. (Durham.) 6s. 

Philosophical Transactions of the Royal Society of London. Scries 
B, Vol, 221, B479 : A Persian Sioillaria. By Dr. A. 0. 8eward, 
Pp. 877-800+plates 84-36. (London: Harrison and Sons, Ltd.) 

University or London : University College. Calendar, Session 
1082-1033. Pp. lxxvlU+xll +501. (London: Taylor and Francis.) 

Journal of the Royal Microscopical Society. Series 3, Vol. 62, 
Part S, September. Pp. xvi + 263-342. (London ; Royal Microscopical 
Society.) 10*. net. 

The North Staffordsliirt? Field Club. Transactions and Annual 
Report. 1031-32. Vol. 66. Edited by the Rev. E, Deacon. Pp. 203 + 
A61-A74+8 plates. (Stoke-on-Trent.) 7*. <W. 

University College of Wales, Aberystwyth : Welsh Plant Breeding 
Station. Trials with Pedigree Strains of Herbage Grasses, (Series H, 
No. 13, Seasons 1020-1931.) Pp. v + 121+8+3 plates. (Aberyst¬ 
wyth.) 6*. 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1466 (Ae. Techl. 010 : F.M.71): Velocity Distri¬ 
bution In the Neighbourhood of a Corrugated Sheet. By R. Houghton. 
Pp. 6+4 plates. J+^ondon : H.M. Stationery Office.) 0d. net. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. 5 (New Series), No. 9, September. Abstracts Noe. 
1680-1701. Pp. 291-320. (London: H.M. Stationery Office.) lf.net. 

National Laboratory for Psychical Research. Bulletin 3: The 
Identification of the "Walter" Prints. By E. K. Dudley. Pp. 10 + 3 
plates. (London: National Laboratory for Psychical Research.) 
2*. net. 

Battersea Polytechnic, London, 8.W.J1. Report of the Principal 
for the Session 1981-32. Pp. 43. (London.) 

Ministry of Agriculture and Fisheries. Salmon and Freshwater 
Fisheries : Report for the Year 1931. Pp. 48 + 2 plates. (London : 
H.M. Stationery Office.) 1*. net. 

The Choice of a Career. Pp. 10. (London : National Institute of 
Industrial Psychology.) 3d. 

Ordnance Survey. Professional Papers, New Series, No. 14 : Paper 
read at the British Association Meeting of 1932 on The Subsidence 
of London. Pp. 13 + 17 plates. (London: H.M. Stationery Office.) 
2*. 0 d. net. 

Proceedings of the 0001081818’ Association. Edited by G. S. 
Sweeting, Vol. 43, Part 3, 26th Oetolwr. Pp. 201-270. (London : 
Edward Stanford, Ltd.) 6 *. 

Census of Nigeria, 1931. Vol. 4 : (Census of Lagos. By H. N. O. 
Thompson. Pp. 11+63 1 8 maps. (London : The Crown Agents for 
the Colonies.) 6*. 

Ministry of Agriculture and Fisheries, Department of Agriculture 
for Scotland, and Ministry of Agriculture for Northern Ireland. 
Reports on the Work of Agricultural Research Institutes and on 
certain other Agricultural Investigations In the United Kingdom, 
1980-1031. Pp. 377. (London : Ministry of Agriculture and 
Fisheries.) 

Other Countries 

Scientific Publications of the Cleveland Museum of Natural History. 
Vol. 4, No. 1 : Descriptions of New Birds from Oregon, chiefly from 
the Warner Valley Region. By Harry C. Oberholser. Pp. 12. (Cleve¬ 
land, Ohio.) 

Smithsonian Institution : Bureau of American Ethnology. Bulletin 
90: The Swimmer Manuscript; Cherokee Sacred Formulas and 
Medicinal Prescriptions. By James Mooney. Revised, completed and 
edited by Frans M. Albrechts. Pp. xvii +319+ 18 plates. Bulletin 
108: A Dictionary of the Atakapa Language, accompanied by Text 
Material. By Albert 8. Gatschet and John R, Swan ton. Pp. v + 181+1 
plate. Bulletin 100 : A Dictionary of the Osage Language. By Francis 
La Flesche. Pp. v + 400. Bulletin 110: Yuman and Yaqul Music. 
By Frances Densmore. Pp. xvlli+210 + 31 plates. (Washington, 
D C.: Government Printing Office.) 

Arohlv dor Deutschen Seewarte. Band 49, Nr.0 : Dio Nlederschlags- 
verhftltnlsee dim alten deutschen Schutxgebietes Togo. Von Dr. Raoul 
Hanoi. Pp. 02 + 3 Tafeln, (Hamburg.) 

Survey of India. Map Publication and Office Work, 1930 to 1931 : 
Ttom 1st April, 1930, to 31st March, 1031. Pp. vll+22+5 maps, 
(Calcutta.) 1 rupee ; 1*. fid. 

Transactions of the Mining and Geological Institute of India. Vol. 
27, Part 2, September. Pp. 87-163. (Calcutta.) 4 rupees, 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Series, Vol. 2ft, 1080, No. 2: Numismatic Supplement for 1930. Pd 
00+6 plates. (Calcutta.) 8.6 rupees. 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No. 06 : Downy Mildew (Blue Mould) of Tobacco 
In Australia, By Dr. H. R. Angell and A. V. Hill. Pp. 30 + 4 plates. 
Pamphlet No. 81 : A Preliminary Report on Investigations on the 
Buffalo Fly (Lyp*"*ia eatoua de Melj.) and Its Parasites in Java and 
Northern Australia. By Prof, E. Handschln. Pp. 24. (Melbourne * 
H. J. Green.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 377-878: Studies on the Constituents of "GifOcgo Biloba L. M 
Leaves. Parts 1 and 2. Bv Shu Furukawa. Pp. 27-42. 16 sen. No, 
879 : Direct Titration Method on a New Principle. 1: Prlnclplo and 
Procedure. By Shfilchlrfi Saitfi. Pp. 48-48, 10 son. Noe. 380-882: 
Preliminary Report on Microscopic Cracks upon the Surface of Die¬ 
lectrics, produoed by Gliding Sparks, by Torahiko Tcrada, Mortal 
Hlrata and Ryflzfi Yamamoto; Experimental Studies on Cracks 
produced by Gliding Spark—Effect of Tension, by Morisfi Hlrata and 
RyftcO Yamamoto; Feeding Experiments with Decomposition Pro¬ 
ducts of Proteins, by Shlro Maedo. Pp. 40-78 + 13 plates. 46 sen. 
(Tfikyfi: Iwanaml Shoten.) 

Report of the Aeronautical Research Institute, Tfikyfi Imperial 
University. No. 78 : An Improved Form of Jack for use In the Load 
Test of Aeroplanes. By Mineo Yamamoto. Pp. 841-069. 26 sen. 
No. 79; Studies op the Sounds emitted by Revolving Airscrews, 
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Part 1. By JQloht Obata, Yabet Yoslda and Sakae Mortta. Pp. 301- 
887. 88 sen. No. 88: On the TransmissIbiUty of the Visible light 
through a Cloud of Particles, Part 1. By Dated Nukiyama and Atust 
Kobayasl. Pp. 18. 23 sen. No. 83 : Hfibutumen no OnkyfigSkutekino 
Selsltu nl tulte. Sono 1 (On the Acoustioal Properties or Parabolic 
Reflectors, Part 1). By Kfisi Satfi and Masaald Bum. Pp. 10-08. 
49 sen. No. 84 : Stresses In a Plate with a Flanged Circular Mole. 
By Katsutada Sezawa and Kel Kubo. Pp. 66-114. 64 sen. (Tfikyd: 
Xosoikal Publishing House.) 

New Zealand State Forest Service. Circular No. 33 : The Pine- 
Bark Beetle, Bylart** liter, in New Zealand. By Arthur F. Clark. 
Pp. 20. (Wellington, N.Z. : W. A. G, Skinner.) 

Consell Permanent International pour 1’Exploration de la Mer. 
Rapports et proefis-verbaux dee reunions. Vol. 79 : Tiber das Kohlen- 
sfiuresystem 1m Meerwaaser, bericht fiber die Untersuchung elner 
Arbeltskommlaslonen. Pp. 70. 3.25 kr. Bulletin statlstlque dee 

pfiches marl times des pays du nord et de I’ouest de 1'Europe. RAdlg4 
par D'Arcy Wentworth Thompson. Vol. 20, poor Tannfie 1980. 
Pp. 01 + 12 planches. 4.60 kr. (Copenhague : Andr. Fred. Hint et fils.) 

Memoirs of the Peabody Museum of Natural History. Vol. 4, 
Part 1 : Brachlopod Genera of the Suborders Orthoidea and Penta- 
meroldea, By Prof. Charles Schuohert and G. Arthur Cooper. Pp. 
xil + 270 (29 plates). (New Haven, Conn.: Yale University.) 6 dollars. 

U.8. Department of Commerce : Bureau of Standards. Research 
Paper No. 459 : Notes on the Orifice Meter—-The Expansion Factor 
for Gases. By Edgar Buckingham. Pp. 61-79. (Washington, D.C.: 
Government Printing Office.) 6 cents. 


17.H. Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research, Vol. 9, No. 3, September, Research 
Papers Nos. 471-481. Pp. 279-456. (Washington, D.C.: Government 
Printing Office.) 26 cents. 

Svonaka Hydrograftsk-Blologiska Koramisshmens Fyreluppsuuder- 
sfiknlng, Ar 1931. Pp. 43. (Goteborg.) 

Conslgllo Nationale delle Ricerche: Coraltato Nationals per la 
Blologia. Convegnt BJologlcl. 1° Convegno: Blologia marina, 
Napoli, Dlcembrc 1931. Pp. 148 + 4 tavole. (Napoli.) 

Advisory Department of the Imperial College of Tropical Agri¬ 
culture. Report on the Agricultural Department, Dominica, April- 
December 1931. Pp. 111 + 10. (Trinidad.) fld. 

Malayan Forest Records. No. 11 : The Damars of the Malay 
Peninsula. By T. A. Buckley. Pp. 111+04. (Kuala Lumpur: Forest 
Department.) 1.60 dollars; 3*. fld. 

Japanese Journal of Botany. Transactions and Abstracts, Vol. 6, 
No. 2. Pp. vll +139-305 +27-02. (Tokyo: National Research 
Council of Japan.) 

Memoirs of the College of Science, Kyoto Imperial University. 
Series, A, Vol. 16, No. 4, July. Pp, 208-291. (Tokyo and Kyoto: 
Maruzon Co,, Ltd.) 1.80 yen. 

Journal of the Faculty of Science, HokkaUlo Imperial University. 
Series 2 : Physics. Vol. 1, No. 4, August. Pp. 121-147. (Sapporo.) 

Proceedings of the United States National Muaeum. Vol. 81, Art. 
16: A Miocene Mollusk of the Genus Haltotis from the Temblor 
Range. California. By W. P. Woodring. (No. 2038.) Pp. 4 + 1 plate. 
(Washington, D.C.: Government Printing Office.) 

U.B. Department of Agriculture. Technical Bulletin No. 306; 
Biology and Control of the Com Leaf Aphid, with Special Reference 
to the Southwestern 8tates. By V. L. Wlldermuth and E. V. Walter. 
Pp, 22. (Washington. D.C.: Government Printing Office.) 

Smithsonian Miscellaneous Collections. Vol. 87, No, 12: A 
Spectrophotomctric Development for Biologtcal and Photochemical 
Investigations. By F. 8. Brackett and K. D. McAlister. (Publication 
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Pylons and Pipelines 

T HE conspicuous network of high tension cables 
which is being spread criss-cross about the 
countryside may serve to remind us of the far 
greater ramifications of gas pipes and cables 
underground. Indeed, the streets of the cities of 
the world are as busy transporting material below 
the surface as above it, whilst in some lands, 
notably in America, pipelines carrying natural gas 
run across the countryside for great distances. 

To-day there is increasing competition between 
gas, electricity and raw coal as sources of heat: 
all three use the product of the mine as their 
starting point. In the gas industry selected coals 
are carbonised so as to give a maximum yield of 
gas and a solid fuel--coke. In the electrical 
industry, low grade coal is burnt in highly efficient 
boiler plants and the steam produced converted in 
turbines into electrical energy. The domestic user 
of forty million tons of coal per annum bums 
specially largo or lump coal mined for the purpose, 
the smalls, so-called slack, being burnt under 
industrial boilers. By means of pipes and cables, 
gas and electricity are carried directly into every 
room of the consumer’s house ; he only has to 
turn a tap or pull a switch to obtain service from 
them : the advantage over coal is overwhelming. 
It is not necessary for him to keep stocks of either : 
there are no ashes to be removed by hand : they 
produce neither dirt within the house nor smoke 
without. On the other hand, coal has to be 
transported by train to the local depot, by cart 
to the house cellar, by hand in buckets to the 
room, and it is applied again by hand to the fire 
at irregular intervals. Gas fire and electric stove 
bum regularly and at constant efficiency; the 
coal fire bums with very variable efficiency. 

For water heating, central heating, and similar 
purposes coal is replaced by coke, a product of 
the gas industry which, now that it is made under 
close supervision and delivered as a high-class 
material, low in ash and moisture content and 
regular as to size, has proved to be admirably 
adapted for the purpose : stoves fired with it 
require a minimum of attention. Such heating 
can also be done with gas or electricity, working 
under thermostatic control, the econoraios of the 
operation depending on their price. 

A serious competitor of tho three methods of 
heating based on coal is imported oil, firing by 
which is likewise automatic in its operation. Both 
for industrial boilers and for public and private 
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central heating, oil fuel is continually making 
headway. 

The use of raw coal is in fact unscientific and 
‘unmodem * : it also brings with it all the evils 
of the smoke nuisance, dirty and dismal cities, 
and consequent ill-health. Many would abolish it 
by legislation, yet somehow the coal firo survives, 
partly for psychological reasons, partly because of 
the capital cost of replacing it, and partly also 
because, to the man who bums it in anything like 
an efficient grate, it is still the cheapest sourco of 
heat. 

Gas and electricity are still too dear in most 
parts of Great Britain, not because of any lack of 
technical eflicienoy, leading to high production 
costs in either industry, but to the high cost of 
all that is comprised under distribution charges. 
Although both industries are making progress, 
and must continue to do so as they are continually 
modernised, the price factor is still the deter¬ 
mining one in their more general utilisation. 
Users economise with them and do not use them 
as freoly as their value merits. With more reason¬ 
ably priced fuel there would be far less parsimony 
and better health. By his invention of the steam 
turbine the late Sir Charles Parsons halved the 
cost of generating electricity : the cumulative 
inventions of this century in the gas industry 
have probably had nearly the same effect. 

In the coal trade likewise the distribution costs 
are far too high : in no other basic commodity 
does the price at the source bear so small a 
proportion to the price delivered to the house- 
- holder. Some day perhaps house to house deliveries 
by one firm only in a given street on a particular 
day will become obligatory, as it should be with 
the essential food services. We add enormously 
to the cost of living by neglecting such elementary 
economies. 

The coal industry could do much to help the 
situation. Never was any policy more short¬ 
sighted than the decision taken when statutory | 
ooal prices were fixed, to mulct the gas and 
electricity companies in extra charges because they 
were able to pay the same. It is senseless to 
seek to establish permanence for a price from gas 
companies which is higher than that got from 
other users of precisely the same brand of coal. 
It would be far more to the interest of the mines 
to give minimum rates to these industries, with 
the certainty that at lower prices they could 
greatly increase their sales and hence their con¬ 
sumption of coal. 
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The fight between home coal and imported oil 
is becoming very acute : it is certain, for example, 
that another coal strike would nearly eliminate 
coal from factory boilers. The ooal industry must 
realise that the day of raw coal, either on land or 
at sea, is passing and coal must largely be burnt 
in such a manner that the energy in it reaches the 
former customer in a more up-to-date form. The 
whole technique of mining requires re-examination 
from this point of view : it should generally be 
possible to mine a coal of the best size for a par¬ 
ticular use, and not add to the mining costs by 
Specially bringing large coal to the surface. 

A dangerous competitor of the coal industry for 
the generation of electricity is water-power, though 
fortunately for the mines this is as yet but little 
developed in Britain. It has been calculated that 
in Europe the progressive expansion of water¬ 
power is annually displacing 5 million tons of coal, 
whereby annually 5000 miners become superfluous. 

Fortunately again for the coal industry, we have 
practically no natural gas in Britain—this now 
substitutes 78 million tons of coal in the United 
States. Of the 100,000 miles of pipelines in that 
country 65,000 miles are used to convey natural 
gas, individual lines being upwards of 1000 miles 
in length. 

There has developed very rapidly in the United 
States a use for the propane and butane fractions 
which can be scrubbed out of natural gas and are 
sold liquefied, either in cylinders or in pressure 
tank cars. Propane is used in individual farms and 
houses where towns gas is not available. The sales 
of the liquefied gas have increased at a very rapid 
rate : they were 18 million gallons in 1930 and 28 
million gallons in 1931, and the number of customers 
served with propane was 117,000 in 1930, as 
compared with 55,000 in 1929 and 20,000 in 1928. 
The use of the butane fraotion has developed along 
the lines of establishing central stations in com¬ 
munities too small to support a gas works. Butane 
is mixed with air, and the resulting mixture dis¬ 
tributed and metered to residents in the settlement 
in the same way as towns gas. In this way the 
remote countryside has all the advantages of gas 
enjoyed by the dweller in the city and at a com¬ 
parable price. 

The development of the use of gas in cylinders 
has brought to the front again the question of 
gas as a motor fuel: in Britain important experi¬ 
ments are in progress to this end. On the test bench, 
the maximum power output of a standard low 
compression engine when running on towns gas as 
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compared with petrol is 88 per cent, and by either 
increasing the compression ratio or enriching the 
gas with benzol, it will be possible to raise the 
maximum power when running with gas almost 
to that obtainable with petrol. A test vehicle is 
being run on the road with special steel cylinders 
of light construction, containing gas at a pressure 
of 3000 lb. per square inch : these are well within 
the range of metallurgical technology, and their 
construction can no doubt be cheapened when the 
occasion arises. Even more progress in trying out gas 
has been made in France with satisfactory results. 

Should these experiments be successful a new 
era in motoring would arise in Britain, with an 
equally great repercussion on the gas industry. 
The organisation of a chain of compressing and 
filling stations would not present any insuperable 
difficulties* In particular, the makers of gas of 
high calorific power would come into their own, 
as this would afford additional mileage without 
refilling, though probably some agreed standard 
gas would have to be furnished throughout the 
country, so as to avoid the necessity of adjusting 
the proportion of gas to air supply on engines of 
motor vehicles. Undoubtedly also, engines burning 
gas could be so designed as to give complete 
combustion, thus avoiding the large proportion of 
carbon monoxide which is at present produced 
from petrol. 

The running of motor vehicles on gas made 
from British coal would have a profound effect 
on the gas industry, which with the increased 
make would be able to lower its price for gas to 
the householder. The railways, too, would once 
more have a large quantity of coal to transport. 
Surely the effort to solve this problem is worth 
making by all parties, including the mines. If, as 
at present, they continue to hold gas and eleotricity 
up to ransom, they are eventually doomed, 

Equally useful to the mines would be the 
solution of the motor car fuel problem on quite 
other lines, for example, the discovery of a dry 
cell of large capacity which could be quickly 
recharged at local filling stations. Suoh an 
invention is by no means beyond the bounds 
of possibility. 

Dr. A. E. Dunstan, in his brilliant summary 
of fluid fuels to-day and to-morrow delivered before 
the Society of Chemical Industry, considers that 
the coal era will be succeeded first by an oil 
era, then by a gas era, and finally by an electricity 
era, coal of course being the primary basis for the 
two latter. To-day ooal is still responsible for 
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seventy per cent of the power produced in the 
world. Great Britain has coal but no oil; the 
use of oil to-day is outstripping that of coal. It 
will continue to increase as the Diesel engine is 
perfected, unless more coal is burned in the 
modern way. 

We, at all events, must rush through the oil era 
and roach that of gas without delay. Lot our 
pylons and pipelines be significant of the will to 
do this, otherwise tank farms will replace winding 
shafts on the landscape. 


Large Molecules 

Die hochmolelcularen organischen Verbindungen — 
Kaulschuk und Cellulose ,. Von Prof. Dr. Hermann 
Staudinger. Pp. xv -f- 540. (Berlin: Julius 
Springer, 1932.) 52 gold marks. 


P ROF. STAUDINGER’S book on “Largo Organic 
Molecules” is based upon a series of sixty- 
nine papers on “Highly-polymerisod Compounds” 
and thirty-nine papers on “Isopreno and Caout¬ 
chouc” which have been issued during the period 
1920-26 from Zurich, and during the period 
1926-32 from Freiburg, as a record of researches 
carried out under the inspiration and control of 
the author. No attempt has been made to cover 
the whole field, and in particular the large mole¬ 
cules of the proteins have not been considered. 
Nevertheless a very clear general idea emerges 
from the detailed experiments of which a summary 
is now given. The author is in fact a real organio 
chemist, who believes in real bonds, and is pre¬ 
pared to extend indefinitely the conception of 
homopolar molecules, in which all the atoms are 
held together by normal covalences. This idea 
follows logically from his observations on the 
progressive polymerisation of compounds such as : 


(i) Polyoxymethyiene, 

CH 2 C —> -CH 2 -(MCH 2 -0) x -CH r 0- 


(ii) Polystyrol, 
?« R 5 

ch-ch 2 * 


?6 h 5 fe H 5 fe H 5 

CH- CH 2 - ( CH- CH 2 ) x - CH- CH 2 - 


(iii) Folyvinylaloohol, 


OH 

I _ 

CH-CH 2 

(hr) Sodium 
COO'Na* 

i 

cb-ch 2 


OH OH 

-CH- CH 2 - (iH-CH 2 ) x -CH-CH 2 - 


polyacrylate, 

COO'Ha‘ COO'Ha’ COO’Ha' 

-a I l I 

-ch-ch 2 -(ch-ch 2 ) -ch-ch 2 - 
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In all these oases the early stages of polymerisation 
obviously depend on the formation of covalent 
molecules, and it would be illogical to set any 
limit on the length to which the chains of carbon 
atoms may be extended when the conditions are 
favourable. 

With this background of experimental facts in 
his mind, the author has looked round for similar 
structures amongst natural products and claims 
to have found them in carbohydrates, such as 
cellulose, and especially in caoutchouc. Thus he 
supposes that the molecule of caoutchouc, of the 
composition contains 13,000 atoms, all 

united by normal covalencies, and has a molecular 
weight of 68,000. On the other hand, he has 
prepared a polystyrol (C 8 H g ) aoo8 , with about 
100,000 atoms in the molecule and a molecular 
weight of 600,000. 

These highly polymerised products form a 
separate group of organic compounds, since the 
length of the chain necessarily varies in individual 
molecules and only a statistical average can be 
determined, whereas in other synthetic products 
large molecular weights may be obtained by pro¬ 
cesses which give rise to identical molecules 
throughout, as in the more complex dyestuffs or 
drugs. The average length of the ‘thread’ can, 
however, be estimated by a variety of methods. 
The most important of these depends on finding a 
formula to express the relationship between the 
length of the thread and the viscosity of a solution 
of given concentration. 

In the case of roughly spherical molecules the 
‘specific-viscosity’ does not depend to any large 
extent on the size of the molecules, but for thread¬ 
like molecules the specific viscosity increases pro¬ 
portionally with the molecular weight, since the 
ability of the fibres to impede the movement of 
the fluid increases with the length of the fibres, 
and would be correspondingly reduced if the fibres 
were broken up into shorter lengths. The precise 
form of the relation between viscosity and length 
of thread is perhaps open to dispute, but the 
method has proved invaluable in providing a 
method of estimating (by extrapolation) the length 
of threads which are too long to be measured by 
other methods. 

The most trustworthy of these other methods 
depends on attaching some other radical to the 
ends of the chain. This radical is then estimated 
quantitatively (as in recent work on the methyla- 
tion of cellulose and starch) and the proportion 
of end-group can be used to deduce the length 
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of the chain. This method can only be used in the 
case of the smaller threads, but when combined 
with measurements of visoosity it provides data 
which can bo used for extrapolation to greater 
lengths. 

The existence of aggregates, held together by 
secondary valencies or van der Waals’ forces, is 
freely admitted in the case of soaps and many 
other substances of moderate molecular weight, 
which owe their colloidal properties to the forma¬ 
tion of micellar aggregates ; but no such aggrega¬ 
tion is needed to produce colloidal properties in 
‘eucolloids’ containing from 10* to 10* atoms of 
carbon in each molecule. The author therefore 
believes that the thread-like molecules of oellulose 
or rubber, although aggregated into bundles in the 
solid state, may be separated completely into 
individual threads by dispersion in a suitable 
medium. 

This deduction is fully justified by the contrast 
between the strength of the carbon to carbon 
bond, either in the diamond or in an organic 
compound, and the feebleness of the forces by 
which molecules are held together in the volatile 
fusible crystals of a typical organic compound. 
The only question in dispute is therefore the 
possibility that under some conditions this sepa¬ 
ration may still bo incomplete. 

In this respect Prof. Staudinger has put forward 
a common-sense view, which will be widely wel¬ 
comed, especially by chemists who have retained 
their reverence for structural formulae and their 
faith in the quadrivalency of carbon. It is indeed 
an agreeable sign of the times that organic 
chemistry in the hands of Staudinger, and 
inorganic chemistry in the hands of Prof, 
W. L. Bragg, have provided simultaneously such 
attractive examples of large molecules, constructed 
in strict accord with the most orthodox theories 
of chemical structure ; and the reviewer oan recall 
few lectures to which he has listened with greater 
pleasure than that of Bragg to the Miner&logical 
Society on the “Structure of the Silicates” and 
Staudinger’s lecture to the Solvay Institute on 
“Large Molecules”, when the floor was littered 
with glucose molecules, in the form of half¬ 
inch lengths of match-stick, which he had 
broken off from his rods and bundles of oellulose 
molecules. 

The present volume will be read with interest 
as a full aocount of the story which was then told 
in auoh delightful outline. 


T. M. L. 
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Sulphur Bacteria 

Sulphur Bacteria: a Monograph. By Prof. D. 

Ellis. Pp. ix -f 261. (London, New, York and 

Toronto : Longmans, Green and Co., Ltd., 1932.) 

21 8. net. 

HE sulphur bacteria belong to that remark¬ 
able group of autotrophic organisms, the 
members of which have adopted eccentric modes 
of metabolism in which unusual sources of energy 
are tapped. In their case it is the partial oxi¬ 
dation of sulphuretted hydrogen, or perhaps rather 
of the HS' ion, with formation of free sulphur. At 
the same time, carbonic acid is reduced and made 
available as a source of carbon compounds. 
Nitrogen can be assimilated from ammonium salts. 
These materials and some mineral salts are all that 
is required for the continued growth and well-being 
of the organisms. The group is confined to organ¬ 
isms which have sulphur globules in their cells. 
The further oxidation of this sulphur to sulphate, 
which undoubtedly occurs, has not been proved 
to be connected with the vital activity of the 
cells. Sometimes the sulphur is excreted and 
undergoes oxidation outside the cell. 

A feature of great interest in the group is the 
occurrence of coloured organisms (rhodo-thio- 
bactcria) and much discussion has taken place 
as to the nature and function of the colouring 
matter. The prevailing opinion appears to be 
that by its aid the organisms are enabled to 
utilise the energy of light in the assimilation of 
carbon from carbon dioxide. The sulphur meta¬ 
bolism of these coloured organisms seems, how¬ 
ever, to be the same as that of the leuco-thio- 
bacteria, so that they have two strings to their 
metabolic bow. 

Considerable practical difficulties arise in the 
study of the group ; especially, perhaps, that pure 
cultures are difficult to obtain and have not yet 
in all cases been attained and that the organisms 
are highly pleomorphic. 

The author pays groat attention to the classi¬ 
fication of this large and important group and 
adopts an original scheme based primarily on a 
division into the two groups of colourless and 
coloured sulphur bacteria. These yield between 
them eleven families, distinguished by differences 
in morphology and modes of reproduction and 
ciliation ; these again are divided into 23 genera. 
A full and well-illustrated description is given of 
the known organisms, and numerous special points 
of interest ore disoussed in separate chapters: 
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such as the intimate structure of the cell, irrit¬ 
ability, the mechanism of ciliary motion, etc. 

Finally, a very complete account is given of the 
work on the colouring matter of these organisms. 
This was first investigated by Ray Lankester in 
1873, but the composition and relations of the 
two colouring matters which are present have not 
yet been settled. 

The sulphur bacteria play an important part in 
Nature in the sulphur cycle, in which the com¬ 
bined sulphur of the amino-acids of the protein 
molecule is brought, through the stages of sulphur¬ 
etted hydrogen and free sulphur, into the con¬ 
dition of a soluble sulphate assimilable by plants, 
to he reintroduced by them into the protein 
molecule. 

All interested in this fascinating subject will find 
in Prof. Ellis’s book a clear and well documented 
account of all that is known about it. A. H. 


World Civilisations 

The History of World Civilisation : from Pre¬ 
historic Times to the Middle Ages. By Prof. H. 
Schneider. Vol. 1. Pp. xiv + 360. Vol. 2. 
Pp. vi -f 361—908. (London : George Rout- 
ledge and Sons, Ltd,, 1931.) 42a. net. 

HIS important and well-known book has 
been translated from the German, quite 
competently, though with a good many slips in 
proof correcting. It naturally suggests the still 
more famous book of Spengler, which it resembles 
in the wide sweep of its survey, the facility of 
its comparisons and the insistence on the rise and 
fall of civilisations. It is, however, a much 
weightier book for several reasons. In the first 
place, it is based on a thorough and scholarly 
study of the materials ; Dr. Schneider’s know¬ 
ledge of the early history of all the civilisations 
he treats—Egyptian, Babylonian, Greek, Roman, 
Indian and Chinese—is amazing. Jn the second 
place, he is not obsessed by the fallacy which com¬ 
mended Spengler’s work as a sensation but under¬ 
mined its real value, namely, that wo are in 
presence of the decadence of our own civilisation. 
In the third place, Dr. Schneider is a professor of 
philosophy and hence by his profession and 
habitual ways of thinking is always trying to see 
his subject as a whole. 

Now, as human civilisation is one great con¬ 
nected prooess, this is a prerequisite of the highest 
importance. At the same time it has led the author 
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into many doubtful positions—one in particular— 
which have been noticed with marked disapproval 
by the specialists and are likely to prejudice the 
public against the high value of the work as a 
whole, unless they are pointed out and guarded 
against at starting. 

This one most insistent theory is that of the 
origin of all civilisations from a northern land 
and northern peoples, who, accustomed to see the 
sun disappear entirely in the winter and be born 
again in the spring, conceived a solar religion 
which Dr. Schneider traces in the mythology of 
all. The good and supreme Being is in conflict 
with a treacherous and malign power which for a 
time subdues him, and then by various devices 
he is brought back to life and beneficence again. 
This so-called ‘Cimmerian hypothesis’ is not of 
course generally accepted, but it would be a grave 
mistake to rule out of consideration any light that 
it may throw on the dark places of primitive man, 
and the suggestions which Dr. Schneider is able 
to make on this basis are often surprisingly 
enlightening. 

The other side, on which the book is most 
likely to arrest the general reader, is the constant 
tendency to see analogies in the upward course 
of the various civilisations described. Egyptians 
are compared with Babylonians at every turn, 
and Jews with Greeks and Romans. When we 
reach the final sections of the book, in which India 
and China are dealt with much more summarily 
than the more western peoples, this method is 
predominant. The assumption always is that 
each civilisation follows a similar course to that 
of others, in main outline, with differences due to 
the various endowment and circumstances of 
each. Assuming the similarity, the contrasting 
points stand out more clearly and become more 
significant of the character of the people to whom 
they are due. Thus the great gods of India, Indra 
Agni and Varuna, correspond in a general way to 
those of the Greek mythology as seen in the 
"Iliad”, but in India they are less clearly visual¬ 
ised and less differentiated. As that power was 
feebler among the Indians, plastic art achieved 
nothing like the Zeus of Phidias or the Hermes 
of Praxiteles. 

The section on China is specially interesting 
from this point of view. Treating the Chinese as 
most like the Greeks, but crediting them with a 
mainly independent evolution, Schneider finds 
that Lao Tzu corresponds more or less to Xeno¬ 
phanes and Confucius to Pythagoras. Both 
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teachers approached very closely to the Greeks 
though they did not quite attain their level. 
“Lao Tzu’8 monism was scientifically on a lower 
plane than Parmenides and Heraclitus and the 
criticism of Confucius did not culminate in a 
Socratic method of bringing valuable knowledge 
to birth.” The reader will notioe how the method, 
which may sometimes strike him as fanciful, has 
the supreme merit of making the whole story alive 
and fascinating, and if he wishes to criticise or 
supplement, so much the better. 

The book as a whole is a masterly performance 
and the sequel will be awaited with great interest. 
The present two volumes bring us down only to 
the threshold of the Middle Ages. Chu Hsi, who 
died in 1200, is the last great man touched on in 
the Chinese section, and treated somewhat 
cavalierly. The fact that these volumes stop at 
that point partly explains what will appear to 
a careful reader the most serious weakness of the 
book. Exact science, the ordering of their world 
by what they had ascertained of the laws of Nature, 
does not reoeive sufficient attention. There is too 
much of their theological beliefs, too little of what 
they were learning and practising all the time 
about the world they lived in. Let us hope that 
this will reoeive due acknowledgment when science 
was reborn in greater strength after a.d. 1200. 

F. S. Marvin. 


The Insect Menace 

The Insect Menace, By L. O. Howard. Pp. xv + 
347 -f 32 plates. (London : D. Appleton and 
Co., 1931.) 12s. Gd. net. 

ESPITE the fact that human health and 
happiness rest on biological foundations, it 
is surprising how slight has been the incorporation 
of biological knowledge in current public opinion. 
For this condition of affairs the biologist himself 
has not been without blame, in that he has failed 
to realise that none but the trained specialist can 
hope to understand the jargon of technical termi- 
nology, in which his researches are written. Since 
the general public provides muoh of the sinews, 
which make biological research possible, it seems 
only fair that its members should be provided 
from time to time with a readily intelligible account 
of the progress that the biologist is making in 
solving problems of human import. In no biologioal 
field does the stream of research flow so rapidly as 
in that of entomology, and in this book the author, 
who successfully directed the affairs of the United 
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States Bureau of Entomology for many years, sets 
himself the task of educating the lay mind in the 
methods by which the entomologist is coping with 
the depredations of insect pests. 

In the initial chapters Dr. Howard explains why 
insects with their vast range of structural adapta¬ 
tions, extending over a period of forty million 
years, have achieved such a marked degree of 
ascendancy over practically all other living 
organisms save man. It is further shown that the 
achievement of economic status as peats by insects 
has been mainly determined by human agency, 
which has also fostered their spread from region 
to region and country to country by reason of the 
facilities offered by modern systems of rapid 
transport. 

If one has any doubts of the extent of the 
damage caused by insects, the formidable figures 
—even approximate as they are—furnished by 
statisticians will go far to remove them. For 
example, during the year 1919 it was estimated 
that insect ravages were responsible for a reduction 
of four hundred million pounds in the value of the 
crops of the United States alone. It almost 
staggers the imagination to think of the extent of 
tho losses reckoned in terms of the crops of the 
whole world. It is readily comprehensible how 
these losses must and do affect the prices of many 
staple commodities such as cotton, sugar, maize 
and wheat as well as the conditions of the labour 
market in different parts of the world. Then 
again there is still to be considered that toll of 
human health and efficiency, to say nothing of 
domesticated animals, which is exacted by the 
pathogenic micro-organisms, that are transmitted 
by insects, blood-suoking and non-blood-suoking, 
in both tropical and temperate countries. 

In view of all the facts, there is cause for con¬ 
gratulation that to-day there are more than seventy 
countries which have come to realise the impor¬ 
tance of applied entomology, and are now providing 
staffs of trained entomologists, who either act in 
an advisory capacity or carry on research on 
specific problems. It is recognised that human 
resource and ingenuity are being taxed to the 
utmost to cope with the insect menace. Methods 
of attack vary with the individual insect species. 
Now it may be biological, as in the oase of the 
oottony-cushion scale of California and the Levuana 
caterpillar of Fiji. Again it may be meohanical 
and chemical, as in the case of the cotton-boll 
weevil; or again it may be legislative, involving 
stringent measures of quarantine and eradication, 
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as in the case of the Mediterranean fruit-fly. That 
solutions of what at one time seemed hopeless 
problems have been achieved is shown by the 
present negligible status in the United States of 
the Rocky Mountain locust, the cotton-boll weevil 
and the Mediterranean fruit-fly. Elimination ©f 
the breeding grounds in the North-West by settle¬ 
ment and cultivation has obliterated the swarms 
of the first of these; in regard to the seoond it 
has been shown that cotton can be successfully 
grown despite the weevil, if the plants are dusted 
with arsenate of lime ; and the dreaded fruit-fly 
introduced into Florida in 1929 was speedily 
eradicated by the destruction of all infested fruit 
and restriction of shipments of fruit from infested 
to non-infested areas. 

In conclusion, we would say that Dr. Howard 
has admirably achieved the purpose with which 
he set out. The educated layman will find no 
difficulty in following his arguments, and we con 
guarantee that the reader's interest will be sus¬ 
tained from cover to cover. The book should enjoy 
a wide circulation among those who are anxious 
to extend their knowledge of Nature's ways. 

A. E. Cameron. 

Short Reviews 

A Scheme of Egyptian Chronology : with Notes 
thereon including Notes on Cretan and other 
Chronologies. By Duncan Macnaughton. Pp. 
xii -b 406 b 19 plates. (London : Luzac and 
Co., 1932.) 25s. 

The author here follows up certain suggestions in 
reference to Egyptian chronology which were put 
forward in his “Scheme of Babylonian Chronology”, 
but were not worked out. Further study has now 
shown him the possibilities of a number of clues 
to the dating of the early Egyptian dynasties. 
His theory, broadly, is that the ‘births’ of the gods 
in the Palermo Stone refer to the commencement 
of planetary cycles, which could probably only 
occur in historic times at a certain period, rein¬ 
forced by his interpretation of the evidence of the 
list of Eratosthenes, and other calendrical and 
astronomical evidence. 

The author himself regards his roaults as of 
varying value, some being classed as highly prob¬ 
able and others as only “mere possibilities”. The 
result as regards the crucial dates are certainly 
high in comparison with more conservative sys¬ 
tems. Thus Dynasty I is put at 5776 b.o. as 
against the 4360 b.c. of Petrie or the 3315 of Meyer. 
The author is scrupulously fair in the full state¬ 
ment of his data, and even those who do not agree 
with him, will find his book a useful compendium 
of the facts relating to the controversial questions 
of Egyptian chronology. 
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The Scenery of England : a Study of Harmonious 
Grouping in Tovm and Country. By I)r. Vaughan 
Cornish, Pp. 125 + 8 plates. (London : The 
Council for the Preservation of Rural England, 
1932.) 35. 6 d. net. 

Dr. Cornish here presents to us the beauty of 
England in a succession of charming word-pictures 
from his rich store of personal impressions of the 
many types of landscape which the country 
affords, including the Lakes, the Peak, the Fens, 
the Cotswolds, Dartmoor, the New Forest, the 
Dorset coast, Wiltshire downs and many other 
parts. This, in a book of so modest a compass, 
should be a more effective method of rousing 
public interest in the work of the Council for the 
Preservation of Rural England than a more 
categorical description of the country, county by 
county, or district by district. Dr. Cornish 
throughout lays stress on the importance of making 
buildings harmonise with the landscape, and he 
concludes with appendixes on the aims and objects 
of the Council and powers and duties of affiliated 
looal authorities. 

The Council’s attitude towards modern develop¬ 
ments is thoroughly sane and well-balanced, 
emphasising the complementary relationship 
between town and country and the necessity for 
planning England as a whole, never suggesting 
that it would be either possible or desirable to 
hamper the healthy growth of cities. The face 
of England as regards extent of area is still pre¬ 
dominantly rural by a wide margin, and it would 
no doubt be to the advantage of the nation that 
it should remain so. Hence it seems to us that 
the efforts and deliberations of the Council should 
always be made with an eye to the possibility 
that the population will continue to increase 
indefinitely. 

Tf the present huge population of England were 
ever to double itself and remain concentrated in a few 
unwieldy ‘conurbations’, it is difficult to see what 
could be done to prevent a large fraction of the 
area of the country from wearing a heavy suburban 
cloak, even though the remaining rural districts 
might still be solitary and the remoter mountain 
regions practically uninhabited wilderness as at 
present. ‘ L.C.W.B. 

The (a all of the Bush : Wanderings of a Nature Man 
on the Murray River. By Harold Priest. Pp. 
240 + 16 plates. (London : T. Werner Laurie, 
Ltd., 1932.) 12s. 6 d. net. 

This is the record of a long tramp along the course 
of the Murray River, the author shifting for him¬ 
self and diving on the country’ as ho went, though 
he ultimately joined up with a couple of cattle¬ 
men and accompanied them for a time. His obser¬ 
vations on the great river and the various human 
and animal types which frequent it are varied and 
they are interestingly told, but the book would 
have been even better than it is had there been 
more detailed natural history and less reflective 
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'podding*. One interesting observation is on the 
coloration of the ticks infesting the common 
Australian monitor (miscalled ‘guana* or 'goanna*), 
which are black when adhering to the black areas 
of the reptile’s skin, and yellow when on the pale 
ground, and this, as the author says, suggests that 
this adaptive hue, which renders them very diffi¬ 
cult to see, means that they have had to protect 
themselves against removal by other agencies as 
well as their hosts. Another interesting fact 
recorded is that domestic cats kept in the wilds 
bring their kittenB Ashes as well as other animals, 
indicating that the animals’ well-known fondness 
for these has its foundation in a natural preying 
habit. 

Pila (the Apple-Snail). By Dr. Baini Prashad, 
(The Indian Zoological Memoirs on Indian 
Animal Types, edited by Dr. K. N. Bahl, No. 4.) 
Pp. xi + 83. (Lucknow : Methodist Publishing 
House, 1932.) 2 rupees. 

This laboratory manual on the snail now studied 
in most eastern universities as a type of gastropod 
mollusc is itself a model of what such a book ought 
to be. It is well illustrated, and contains not only 
a description of the anatomy of the subject and 
practical directions for its dissection, but also a 
synopsis of the eight Indian species of the genus 
Pila, and some interesting bionomical notes. From 
these it is plain that the apple-snail is the most 
versatile of the gastropods—or indeed, of all 
Mollusca. Usually a denizen of fresh-water, it 
can, in the case at least of P. globoaa , tolerate that 
which is brackish ; usually vegotarian, it may eat 
dead animal matter. It has both aquatic and 
aerial respiration at its command ; it can swim as 
well as crawl in water, and yet can travel overland 
and oven climb trees, while it lays its eggs on land, 
and specimens left dry in a cupboard rivalled the 
celebrated desert-snail of the British Museum by 
being found alive after five years. 

The Animals came to Drink . By Cherry Kearton. 
Pp. 189 + 31 plates. (London, New York and 
Toronto: Longmans, Green and Co., Ltd., 
1932.) 65. net. 

In the introductory note the author states that he 
would “he thankful if this book could act as a 
counterblast to the many animal stories, so con¬ 
stantly appearing, which are based on utterly false 
or distorted natural history”, and his desire will 
certainly be fulfilled if this volumes achieves the 
popularity it deserves. The reader’s attention is 
held from start to finish and the genuine ring of 
truth is established as, in the form of a story, the 
writer recalls his own long experience of African 
wild life. The narrative centres round the 
wanderings of an impalla; the insistent demand 
for water results in the description of many 
incidents which show the author’s patienoe and 
keenness of observation. The volume is well 
illustrated. 
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Water Pollution Research 
By Dk. A* Parker 


T HE growth of industry and of the population 
during the last century, especially in the 
north of England, gave rise to several undesirable 
conditions, including gross contamination of rivers, 
which in some cases became little better than 
open sewers. A plentiful supply of water of good 
quality for domestic and agricultural purposes is 
one of the major factors in public health, and 
large quantities of comparatively pure water are 
required for many industrial processes. Available 
sources, both surface and underground, of unpol¬ 
luted water are gradually being depleted and there 
is no doubt that many rivers which are at present 
polluted will have to be utilised in the future as 
sources of supply, after treatment, for both 
domestic and industrial purposes. Further, the 
problems of river pollution art? of importance in 
that they affect not only the health and recrea¬ 
tions of the population but also the interests of 
farmers, landowners and fishermen. It is not 
surprising, therefore, that attention has frequently 
been directed to the need for satisfactory methods 
of preventing or reducing pollution. 

It was recognised by the Royal Commission on 
Sewage Disposal, whose comprehensive inquiry 
during the years 1898-1915 produced results of 
great value, that satisfactory methods of dis¬ 
posal of polluting liquids from industrial opera¬ 
tions were in many cases either unknown or 
impracticable, and that the problems involved 
could not be solved without further knowledge. 
One of the recommendations of the Commission 
was the establishment of a central authority the 
duties of which should include the investigation 
of problems in the purification of polluting dis¬ 
charges and the collection and correlation of the 
results of investigations by others. Since 1915, 
the importance of the subject has been stressed 
on several occasions. In February 1927, public 
opinion was focused on the matter by a deputa¬ 
tion, representative of the British Waterworks 
Association, the Salmon and Trout Association 
and other authorities, which was received by the 
late Lord Balfour, then Lord President of the 
Counoil. In consequence of the views expressed 
by these and other independent authorities and 
by several Government departments, the Water 
Pollution Research Board was set up in June 
1927 by the Department of Scientific and Indus¬ 
trial Research. This Board was appointed to 
submit schemes for research on the prevention of 
the pollution of rivers and other sources of water 
supply and on any relevant matters affecting the 
purity of water supplies, and to supervise approved 
investigations. 

Since its appointment, the Board has initiated 
investigations of the problem of disposal of 
effluents from beet sugar factories, the base- 
exchange process of water softening, the causes 
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of the corrosive and plum bo-solvent action of 
certain waters on mains and service pipes, and of 
bacteriological and physico-chemical problems 
associated with processes of purification of sewage. 
In addition, a comprehensive scientific survey of 
the River Tees was begun early in 1929. The 
research staff has also assisted other investigators 
by directing attention to appropriate scientific 
and technical literature and by indicating the 
most promising methods of attacking tho problems 
to be solved. In this connexion, informative 
summaries of current literature relating to water 
supplies, sewage, trade waste waters, river pollu¬ 
tion and kindred subjects aro systematically 
prepared and published monthly. 

Of the investigations already mentioned, that 
dealing with effluents from beet sugar factories 
and the survey of the River Tees have reached 
the most advanced stages. It is proposed, there¬ 
fore, briefly to describe these two investigations 
and the more important results obtained. Incident¬ 
ally, as an illustration of the greater interest now 
being taken in the problems of water supply and 
river pollution, it should be mentioned that a 
session of Section B (Chemistry) at the recent 
meeting at York of the British Association was 
devoted to a discussion of the survey of the? River 
Tees. In addition, Sections D (Zoology) and 
K (Botany) held a joint discussion on biological 
balance in fresh water, while the organisation 
required for recording water level and river flow 
in the British Isles was discussed in Section A 
(Mathematical Science and Physics). 

When the Water Pollution Research Board 
began its activities, the beet sugar industry had 
only recently developed on an extensive scale in 
Great Britain, but already several serious cases 
of the pollution of rivers by the waste waters 
had occurred. Preliminary work soon indicated 
that it might be advisable to suggest modifications 
in the factory processes so as to reduce the quan¬ 
tities or alter the composition of the effluents 
rather than to consider only methods of purifica¬ 
tion. It was important, therefore, that the 
investigation should be proceeded with as rapidly 
as possible, before other factories were erected. 

On arrival at the factory, the beets arcs con¬ 
veyed by water carriage along flumes to washers 
in which they are washed to remove adhering soil 
and debris. In a factory of average size, 1,000- 
1,500 tons of beet are dealt with each day and 
the total quantity of fluming and washing water 
varies from 2-5 to 3-5 million gallons. After 
washing, the beets are cut into small slices or 
oossettes from which the sugar is extracted with 
hot juice or water, usually in a battery of dif¬ 
fusers ; the diffusers are cleaned periodically by 
washing with water. The spent cossettes are then 
pressed to reduce their moisture content. Water 
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removed from the spent eossettes, together with 
the washings from the diffusers, is generally 
known as process water and amounts to 300,000- 
500,000 gallons per day. Purification of the 
solution of sugar is effected by several processes 
and the purified juice is evaporated to crystallise 
the sugar. A large quantity of cooling water is 
required during the concentration of the juice, and 
from 75 to 80 per cent of the water in the juice 
is removed and condensed in the process. The 
total quantity of water from the condensers is of 
the order of 3 million gallons per 1,000 tons of 
beet treated ; this water is often used again in 
the flumes for carrying the beets to the washers. 
From this brief description of the factory processes, 
it will be noted that the principal effluents for 
disposal are flurning and washing water, 2*5-3*5 
million gallons per 1,000 tons of beet, and process 
water, 300,000-500,000 gallons per 1,000 tons of 
beet. The fluming and washing water carries soil 
and beet debris and oontains small amounts of 
dissolved organic and inorganic substances. It is 
definitely polluting in character, but though 
larger in quantity it is not so objectionable as 
process water. This latter effluent contains 0-2- 
0*4 per cent of sugar, ferments rapidly on storage 
and takes up large quantities of oxygen from any 
river into which it may be discharged. 

As a result of the investigation during 1927-30, 
the Water Pollution Research Board definitely 
concluded that by suitable modifications in the 
factory processes, the whole, or at least the major 
quantities, of the fluming and washing water and 
of the process water could be re-used, leaving 
little or no effluent for disposal. Certain factories 
have for several seasons ro-used the fluming and 
washing water after simple treatment by screening 
and sedimentation to remove solid matter, and 
the re-use of this water has proved to be entirely 
satisfactory. At some factories the eossettes are 
extracted by a continuous process of diffusion in 
which the water removed from the spent eossettes 
is returned to the diffuser. In this process there 
is very little waste water for disposal. Even with 
the intermittent process in a battery of diffusers, 
large scale trials in the factory have shown that 
after preliminary treatment with lime or by other 
simple methods, the process water can in large 
measure be re-used in place of fresh water. If the 
fluming and washing water is re-used, then the 
effluent from the condensers requires considera¬ 
tion. This effluent is not very polluting in char¬ 
acter, but it is advisable that it be cooled before 
discharge to a river, or it may be cooled and 
re-used. 

Although it had been shown that the waste 
waters from a beet sugar factory could be largely 
re-used, it was realised that it might be necessary 
on occasion to discharge a proportion of the waste 
waters or that some factories might prefer to 
purify the wastes sufficiently to allow of their 
discharge into a river rather than to re-use them. 
After preliminary experiments in the laboratory, 
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it was decided that, as a method of purification, 
the process of biological oxidation on percolating 
filters showed promise of success. This process, 
which is similar to that in operation at many 
sewage works, was tried therefore in laboratory 
and large-scale experiments. In addition to the 
chemical examination of the effluents before and 
after treatment, the fauna and flora of the filters 
have been systematically studied, and it has been 
shown that, under certain conditions, beet sugar 
factory effluents can be sufficiently purified by 
biological filtration to allow of their discharge, 
except into the smallest streams, without causing 
serious pollution. It has been demonstrated, 
therefore, that gross contamination of rivers by 
effluents from beet sugar factories can be avoided 
and there is no doubt that during the past two 
or three years this type of pollution has been 
much reduced. 

The survey of the River Tees was undertaken 
with the object of obtaining more precise informa¬ 
tion than was hitherto available on the effects 
of different kinds of effluents, both sewage and 
industrial, on a river, and with the object of 
assessing the power of a river to recover from the 
effects of polluting discharges. This survey pro¬ 
vides a good example of what can be achieved 
from carefully planned co-operation between 
specialists in different branches of science, for it 
has included hydrographical, chemical, bacterio¬ 
logical, botanical and zoological observations and 
experiments. In addition, records of rainfall have 
been collected for correlation with measurements 
of river flow. 

From the hydrographical measurements, it has 
been shown that the water in the estuary at 
depths below one fathom has a tendency to move 
up river over each tidal cycle of ebb and flood. 
The water in the top layer, however, has a strong 
net movement down river, and the volume moving 
down river in this layer is greater than the net 
volume moving up river in the lower layers. A 
circulatory system is thus set up and is super¬ 
imposed on the to-and-fro movement of the tides. 
It has been concluded, therefore, that polluting 
matter is not readily conveyed to the sea unless 
it is in the surfaoe layer when it reaches the 
estuary. 

Large quantities of crude sewage and of indus¬ 
trial effluents are discharged into the estuary 
of the Tees, especially in the section from Stockton 
to Cargo Tleet. The principal industrial effluents 
are those derived from coke ovens which contain 
tar acids, naphthalene, cyanide, etc., and spent 
pickle liquor, which is an acid solution of iron 
produced during the cleansing of iron and steel. 
Oxidation of the sewage and effluents occurs in 
the estuary at the expense of dissolved oxygen. 
The Tees was formerly a noted salmon river, but 
for many years large numbers of fish have been 
killed in the estuary, especially salmon and sea 
trout smolts during their migration in the spring 
to the sea. Various observations and experiments 
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included in the survey have proved that in 1930 
and 1931 the death of migrating smolts was not 
due to the deficiency of dissolved oxygen but to 
cyanides, which were frequently found in lethal 
concentrations. Other poisonous substances, 
including tar acids, were not found in toxic con¬ 
centrations and it has been concluded that in the 
absence of cyanides, migrating smolts would not 
have been killed in 1930 and 1931. This con¬ 
clusion marks a distinct step forward, for although 
several explanations had previously been offered, 
it had never before been suggested that cyanides 
were responsible for the death of fish in the River 
Tees. Another interesting result of the survey 
is that experiments in the laboratory and on a 
semi-technical scale have demonstrated that 
cyanides in coke oven effluents can readily be 
converted into relatively non-toxic ferrocyanide 
by treatment of the effluents with spent pickle 
liquor and lime. 

In the non-tidal reach of the Tees, there is 
only one point at which any large quantity of 


polluting matter enters and this pollution is 
derived from sewage. Further downstream, for 
a distance of about 15 miles, there is no polluting 
discharge of any importance. A study has been 
made, therefore, of the effects of sewage pollution 
on the biology of the river and of the factors which 
influence the rate of self-purification of a riVer 
from pollution by sewage. It appears that tem¬ 
perature is the most important factor, so that the 
rate of self-purification is much greater in summer 
than in winter. In determining the relative rates 
of self-purification under various conditions, it 
has been necessary to calculate the total quantities 
of different constituents of the river water from 
the results of chemical analysis and measure¬ 
ments of volumes of water and river flows. The 
occurrence of certain plants and animals has been 
correlated with the conditions of the water as 
determined by chemical analysis and several new 
and little-known algse have been discovered. In 
addition, useful additions to knowledge have been 
made with regard to the food of fish. 


Cod in Danish Waters 


C OD are present in all Danish North Soa waters 
and extend northward through the brackish 
Baltic Sea into the still more brackish Gulf of 
Bothnia almost (but not quite) to its northern 
extremity. Elaborate researches upon the cod in 
all these waters have been carried out by a Danish 
investigator, Dr. E. M. Poulsen, the results of 
which have been published reoently in a compre¬ 
hensive report.* 

In Section I of the report data regarding the 
bathymetric distribution of the fish in Danish 
waters are given. In the North Sea, cod are most 
abundant in depths of less than 100 metres. 
Between 100 and 200 metres they are relatively 
scarce, while at depths of more than 200 metres 
they are seldom caught. What few cod there are 
present in these deeper layers are almost entirely 
old and large fish. In the Baltio, around Bornholm, 
cod are most numerous from 40 down to 100 metres, at 
which depths the water is less brackish than in the 
overlying layers. In the Kattegat, on the other 
hand, the fish favour depths of from 40 to 60 
metres. 

Observations on the spawning periods of the cod 
in these different regions produced very interesting 
results. In the Kattegat, spawning begins in 
February, reaches a maximum in March, and 
finishes about the end of April. In the Belt Sea 
spawning may extend into the first half of May, 
while still farther north, in the Bornholm Deep, 
spawning continues from April until August with 
June as the main spawning month. Contem¬ 
poraneous hydrographical data reveal that the 
cod spawn in water the temperature of which lies 
between 3° C. and 7° C. The displacement of the 


* Erik M. Poukmn. "Biological Investigations upon the Cod in 
Danish Waters”. Meddclolaer fra KomiuBslonen fbr Danmark* 
Flskari-ou .UavundenwzelBer. Serta : FUkorl. Bind IX., Nr. 1., pp. 
1-14S. C. A. JUiltJsete Forlag, Kobenhavn, llWl. 
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spawning season from early spring far into the 
summer, on proceeding from the Kattegat into 
the Baltic, corresponds with the different times at 
which the bottom waters reach this temperature. 

Cod larvae occur throughout tho whole of the 
area investigated, but are most numerous in the 
North Sea, the South West Kattegat, the Sound, 
Belts, and Western Baltic, and are relatively very 
much scarcer in the Skagerak, tho North East 
Kattegat, and in the Baltic proper. The larvae are 
peculiarly abundant in front of certain marine 
ridges which intercept the in-going North Sea 
currents in the Little Belt, at the Gedser Reef, 
and at Dragden in the Sound. Hydrographical 
investigations show that the ingoing salt-water 
currents are largely blocked at these ridges. Larvae 
from the North Sea brought in by tho currents 
are therefore largely intercepted by them and 
accumulate in great numbers on their seaward 
sides. 

During the period 1917-1927 good and bad 
survival years for the fry are stated to have 
alternated regularly, the years 1917, 1919, 1921, 
1923, 1925, and 1927 having been good survival 
years, while the intervening years were bad. The 
years 1928 and 1929 are described somewhat 
vaguely as being neither good nor bad but “to 
some extent normal”. 

The most interesting and important part of the 
report is that in which the author records liia 
attempts to determine the causes underlying these 
annual fluctuations in the abundance of cod fry in 
these waters. At the outset a certain amount of 
evidenoe is put forward which suggests that 
fluctuations in the number of eggs produced from 
year to year are not to any appreciable extent 
correlated with fluctuations in the number of 
larvce later produced. 
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A distinct correlation is found to exist, however, 
between the temperature of the bottom waters in 
March-April-May and the quantity of larva? which 
can be caught by standard methods in these 
months, a relatively high temperature being coin¬ 
cident with a good larva] yield and vice versa. 
The reason for this correlation is claimed to be 
that temperature conditions are directly responsible 
for the abundance or otherwise of the planktonic 
food organisms upon which the fry depend for 
their survival. The radius of action of a tiny cod 
larva is very small. If it does not find abundant 
and easily available food as soon as its yolk is 
used up it dies. 

Dr. Poulsen has also found an apparently signi¬ 
ficant relation between the temperature of the 
surface water in January and February and the 
number of larva? obtainable in the spring months 
following. The reason for this, he believes, un¬ 
doubtedly is that when the surface water in mild 
winters is comparatively warm the winter minimum 
of planktonic organisms does not sink so far as in 
more severe winters. (In this connexion it is 
interesting to recall that in 1927 Johansen found 
that the number of plaice fry in the Belt Sea was 
correlated with the number of days in which the 
water was covered with ice, and the temperature 
of the surface water in January and February.) 

A definite relation is also established between 
the salinity of the bottom waters in November 
and December and the number of fry present in 


the following spring both in the Belt Sea and to 
a lesser extent in the Kattegat. This correlation, 
it is pointed out, cannot be due to any direct 
influence. Spawning does not begin until January 
at the earliest and larvae do not appear until about 
the end of February. The following tentative 
explanation is therefore put forward. In the 
autumn an annual migration of large and sexually 
mature cod is known to take place from outside 
into the Belt Sea. This migration is dependent 
upon an autumn inflow of salt water from the 
North Sea, The larger the inflow, the greater the 
number of cod which come in with it. Particularly 
large numbers of eggB are then spawned and a 
large brood of larvae results. At the same time, a 
large inflow of North Sea water produces a con¬ 
dition of high salinity in the Belt Sea and in the 
Kattegat. 

This explanation implies that fluctuations in the 
numbers of eggs laid produce corresponding fluc¬ 
tuations in the resulting larval broods. This 
hypothesis may hold good in the Belt Sea but the 
author himself, in another part of his report, 
points out that it does not appear to be true as a 
general rule. It is to be hoped, therefore, that 
Dr. Poulsen will continue these researches and 
that this report will in due course be followed by 
another containing new and illuminating informa¬ 
tion on these interesting and important points in 
the life history of the cod in Danish waters. 


Low Altitude Aurorae 


A N unusually low aurora was witnessed on 
^ March 8 of this year at the Auroral Obser¬ 
vatory, Tromso, Norway. The height was deter¬ 
mined photographically by the Director, L. Harang, 
working with Dr. W. Bauer (of the Photophysical 
Laboratory, the Danzig Technical High School), 
who have made a brief joint report of their work 
in Uerlcmd'H Bcitrdge zur Geophysik (Bd. 37, pp. 
109 -115, 1932). At the suggestion of E. Briiche, 
Berlin, two film cameras were in use at the two 
base stations (43 km. apart) from which simul¬ 
taneous parallactic photographs were made ; this 
was in order that, by taking short exposures of a 
few seconds, a continuous record of the develop¬ 
ment and changes of aurora 1 might be obtained. 
On the two evenings of March 8 and 9, 1932, about 
500 pairs of photographs of bows, bands, draperies 
and rays were taken, during intense displays of 
the northern lights. A series of 20 pairs of "these 
pictures, covering a period of only 75 seconds, on 
the night of March 8, disclosed a particularly 
interesting phenomenon. 

At 20.45 G.M.T. an intense yellow-green auroral 
bow with a deep-red lower edge appeared in the 
north, at an elevation above the horizon of about 
13°; it was found to be 290 km. distant, at an 
altitude of 77 km. Within 40 seconds it drew 
southwards by 20 km., and penetrated the atmos¬ 
phere further, to 75 km., while its eastern portion 
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dissolved, so that the bow ceased to be in the field 
of the camera. Suddenly, during a few seconds, 
another bow developed, 20 km. behind the first, 
that is, at the distanoe whore the latter originally 
appeared ; the second bow, however, was lower, 
its measured height being only 65 km. After 
15 seconds its height quickly increased to 80 km., 
and it receded to 350 km. distance, while the red 
colour vanished from the lower edge. This bow 
also then drew slowly southwards, while its right 
end rose to 100 km. ; this disclosed a third faint 
bow, lying at 90 km. height and 70 km. behind the 
second one, the gradual southward motion of which 
it followed. The time during which the seoond 
bow was below 75 km. was less than 20 seconds. 

The outstanding character of this observation 
is well illustrated by the diagram here reproduced 
(Fig. 1), from the paper referred to. In column A 
are shown all the measured heights of the yellow- 
green auroral bows observed at Tromso during 
the period February to October 1929. In the 
middle column B are shown the heights of the 
red-edged yellow-green bows observed there on 
March 8, and in column G the heights of other 
yellow-green bows observed on the same evening. 
The diagram shows that the heights usually 
exceed 90 km., but, rather rarely, come down 
nearly to 80 km., as Prof. C. Sterner found. The 
quite exceptional nature of the lower red-edged 
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bow of Maroh 8, extending down to 65 km. (or 
possibly even less) is evident. 

We are still ignorant of the precise mode in 
which the auroral light is produced, but it seems 
likely to be due to the entry into the atmosphere 
of charged particles from outside ; the sign of the 
charge, and the speed of the particles, are unknown. 
Their penetrating power can be conveniently 
stated (as for a- and P-particles in the laboratory) 
in terms of the equivalent thickness of air at nor¬ 
mal density which they traverse. This cannot 
be accurately inferred from the measured heights 
of the lowermost edges of auroras, because of 
uncertainties as to the composition and temper¬ 
ature of the air at great heights ; but there can be 
little doubt that particles which come down to 
65 km. traverse at least five times as much air as 
those that come down to 80 km. Thus the newly 
observed aurora suggests that, at times, particles 
enter the atmosphere with a penetrating power 
five times as great as that of those (themselves 
unusually penetrating) that come down to 80 km. 
If this interpretation bo correot, the extension 
in the range of our knowledge of these particles 
is no small one. 

Another reflection is prompted by the extremely 
fleeting nature of this low aurora. Throughout 
their many years of auroral photography, Stormer, 
Vegard and Krogness have never measured so 
low an aurora ; of course a great many aurorae 
the heights of which have not been determined have 
appeared during this period, and much of their 
work has been done at stations south of Tromso. 
Apart from the red edge, which is not unique, the 
low bows now measured were not specially out¬ 
standing, and there was no obvious indication of 
their unusually low altitude. May not many such 
low bows, perhaps equally fleeting, have passed 
without recognition of their exceptional character ? 
And may there not occasionally be still lower 
ones to be discovered by some fortunate or patient 
observer ? The answer seems likely to be ‘yes*. 

Further, every reduction in the auroral heights 
substantiated by parallactic measurements 
increases the credibility of the reports of auror© 
extending down to the ground. The gap between 
a height of 65 km. and the ground is a very large 
one, it is true, but already we have seen the lower¬ 
most measured height reduced from 100 km. or 
95 km., as in Stermer's early work, to 80 km. in 
his later work, and, by McLennan^ Canadian 
observations, to 76 km.; and now, by Harang 


and Bauer, this is brought down to 65 km.— a 
total reduction of 30 km. The capacity of aurora 
to produce low height records—like that of the 
weather to surpass its own records of long stand¬ 
ing—may be much greater than has been 
supposed. 

In this connexion it may be appropriate, 
finally, to mention that a new collection of reports 
bearing on the audibility of aurora, and on low 
altitude (ground level) aurora, has been made by 
Dr. C. S. Beals, of the Dominion Astrophysics! 
Observatory, Victoria, B.C. The reports oome 
from the northern Canadian auroral belt, and are 
closely similar in tenor to those collected by 
Mr. J. Halvor Johnson, which I described in an 
article in Natube of March 7, 1931. Dr. C. A. 
Chant, editor of the Journal of the Royal Astro¬ 



nomical Society of Canada , had also collected such 
evidence, during the years 1907-29. Dr. Beals, 
after discussing the evidence in his paper (whioh 
is to appear in January in the Quarterly Journal 
of the Royal Meteorological Society), regards it as 
reasonably establishing the occurrence, on very 
rare occasions, both of auroral sounds and of 
ground-level aurora. S. Chapman. 


Obituary 


Prop. T. Geay 

I T was with profound regret that the many 
friends of Prof. Thomas Gray learned of his 
death at Elie, Fife, on September 26. With his 
passing the Royal Technical College, Glasgow, has 
tost one of its most distinguished members. 

Bom at Mid-Calder in 1869, Prof. Gray received 
lps early education at George Watson's College, 
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Edinburgh, and entered the Andersonian College 
at Glasgow as a student of Prof. Dittmar in 1885. 
At nineteen years of age, he proceeded to the 
University of Jena, returning a year later to become 
assistant to Prof. Dittmar and afterwards to 
Prof. Henderson. Graduating B.Se. in the Uni¬ 
versity of London in 1890, his career as a lecturer 
commenced three years later at the Royal Tech- 
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nioal College and in the same year he was appointed 
lecturer in chemistry at Queen Margaret College. 

The summers of 1899 and 1900 were spent at 
Jena, where he obtained the degree of Ph.D., and 
in 1901 he graduated D.Sc., of the University of 
Glasgow. He also prosecuted his studies at 
Heidelberg and at the Zurich Polytechnic under 
Prof. Lunge. 

In 1903, on the retirement of Prof. Mills, Dr. 
Gray succeeded to the ‘Young* chair of technical 
chemistry at the Royal Technical (College, and in 
1919 was apjwrinted director of the School of 
Chemistry. He instituted, in the College, the first 
classes giving public instruction in fuels ; and to 
acquire first-hand knowledge of methods of manu¬ 
facture and of plant construction, he spent many 
of his summer vacations in chemical works. During 
the War period ho placed his extensive scien¬ 
tific knowledge at the service of various Govern¬ 
ment departments, and two outstanding tasks 
which he undertook were the supervision of the 
production of benzene and toluene from the 
Scottish gas works for munition purposes, and 
an extensive survey of the coals of Scotland with 
special reference to their suitability for use in 
blast furnaces and for metallurgical coke manu¬ 
facture. 

The importance of his services during the War 
and his eminence as a chemist were recognised at 
the University of Glasgow by the conferment of 
the honorary degree of LL.l). 

In 1918, the Department of Scientific and 
Industrial Research invited Prof. Gray to super¬ 
vise the design and organisation of the fuel 
research laboratories at East Greenwich, and 
from 1920 he acted as consultant to the Fuel 
Research Board for three years. At the time of 
his death ho was a member of that Board. 

Prof. Gray was a follow of the Institute of 
Chemistry and of the Chemical Society, and acted 
as secretary for ten years and chairman for two 
years, of the Glasgow Section of the Society of 
Chemical Industry. Among the committees on 
which he served, were the Education Committee 
of the Institution of Gas Engineers, the Scottish 
Coal Survey Committee, and the Committee on 
Sampling and Analysis of Coal of the Fuel Research 
Board, of which he was chairman. His services 
as an examiner in chemistry were retained by the 
boards of various institutions, among which were 
the Faculty of Physicians and Surgeons of Glasgow 
and the Royal College of Physicians and Surgeons 
of Edinburgh. He was retained by the British 
Electric Lamp Manufacturers* Association as a 
consultant, and his services were much in demand 
as an expert witness in law cases dealing with 
chemical patents. Many of his scientific papers 
were published by the Chemical Society and the 
Society of Chemical Industry and in the Berichte, 

In analytical work, Prof. Gray carried accuracy 
to extremes; and in research his cleverness as a 
glass blower, and his ingenuity in designing 
apparatus from the simplest material, were remark- 
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able. An ideal teacher, he was held in high esteem 
by student and colleague alike. He had a quiet 
and attractive personality, and to have been 
included in his circle of friends was to have 
experienced an ever-increasing admiration for a 
very fine gentleman. W. J. Skilling. 


M. Salomon Reinach 

By the death of Salomon Reinach, whioh took 
place at Boulogne-sur-Seine on November 4, 
France has lost one of her most distinguished and 
widely-known sons, who for more than a generation 
held a foremost place in the world of scholar¬ 
ship and archaeology. 

Salomon Reinach was bom at St.-Germain on 
August 29, 1858, and, with his two brothers, also 
destined to attain high distinction in the world of 
learning, was educated at the Lycee Condorcot. 
He afterwards attended the Ecole Normale and 
took the degrees of doctor of law and doctor of 
letters at the University of Paris. From that time 
onward his life was devoted to archaeological 
studies, but in no narrow sense. In his view of the 
past he saw life whole. The breadth of his know¬ 
ledge of antiquity was equalled by his understand¬ 
ing of it; and it should be no matter for surprise 
that he attained a universal reputation as an 
authority in classical scholarship and the history 
of philosophy, religion and art as well as in 
archeology. 

In 1879 Reinach at the ago of twenty-one years 
became a member of the French School of Archaeo¬ 
logy in Athens and later acted as the secretary of 
the Archaeological Commission in Tunis. In 1885 
he was appointed to the staff of the National 
Museums and in the same year published his 
“Traite d’Epigraphie Grecque**, a Latin grammar 
and a handbook of field archaeology. These had 
already been preceded by a manual of classical 
philology, issued between 1882 and 1884. By 
the time he was appointed curator of the Museum 
of St,-Germain and professor at the Louvre School 
in 1902, his monumental catalogue of the pre¬ 
historic collections of that Museum, which has 
recently been revised and re-issued, had won for 
him an established position as an authority in 
prehistoric archaeology. Archaeological studies took 
him to Greece, North Africa, southern Russia, 
Asia Minor, the whole fringe of the Mediterranean 
and the Danube. In western Europe his expert 
knowledge extended from palaeolithic man to Gauls 
and Romans; and his acquaintance with the 
European museums and their contents was prob¬ 
ably unique. 

Reinach’s literary output in the fields of classical 
scholarship, philosophy, comparative religion, art 
and archaeology was very large. In 1902 he became 
the direotor of the Bdvue ArchMogique. Through¬ 
out his Kfe a stream of papers, monographs, books 
and articles came from his pen. It was charac¬ 
teristic of his humanistic attitude that he should 
also contribute to contemporary history and con¬ 
troversy—in this field he wrote inter alia a history 
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of the War and one of the Russian revolution, 
while the concluding chapters of the latest edition 
of his “Orpheus” is a masterly review of post-War 
tendencies in religious and political thought from 
his special point of view, that of the philosopher 
and historian who sees current events broadly, not 
as an ephemeral manifestation of human activity, 
but as part of a panoramic whole in whioh the 
springs of action are deep-rooted in the principles 
which govern the growth of humanity and the 
development of civilisation. He admitted himself 
something of a disciple of Voltaire, and his 
“Orpheus”, a study of the history of religion in 
which religions are treated as natural phenomena, 
aroused some; antagonism by his attitude towards 
Christianity. His writing, in truth, was not always 
uncoloured by emotion, and it was this, perhaps, 
which sometimes rendered his judgment open to 
question, as in his endorsement of the authenticity 
of the ‘antiquities’ from Glozel. Yet it is a 
remarkable tribute to the authority and enduring 
quality of his work that several of his books ran 
through more than one edition and of the 
“Orpheus” there were no less than thirty-eight 
French editions, the translation of the last appear¬ 
ing in England in 1931. 

Hu, C. B. Marson 

Dk. C. B. Marson, recently appointed head of 
the Chemical Department of the Hull Municipal 
Technical College, died suddenly on October 26. 

Dr. Marson was apprenticed to Capt. J. A. 
Foster, public analyst of Hull, and during most of 

News and 

H.R.H. the Duke of York, F.R.S. 

His Royal Highness the Duke of York 
attended the ordinary meeting of the Royal Society 
on November 10, signed the roll, and was formally 
admitted a fellow by the president. Sir Frederick 
Gowland Hopkins. The Duke had been elected on 
June 16 last. As is generally known, the opening 
page in the charter book, denoting the Society’s 
inauguration, bears the signatures 41 Charles-Founder”, 
“James [Duke of York, afterwards James II.] 
Fellow”, and “Rupert” ; the latter was the cousin 
of the reigning monarch. But another signature— 
“George”, is there, and posterity may well con¬ 
jecture how his name comes to be subscribed in 
alignment with that of “Rupert”, and not bonoath 
it. There was never a George Rupert; the name 
was that of George of Denmark, who married the 
Princess Anne. Elected (or brought into) the Society 
On its anniversary day, in 1704, and not long after 
Newton became president, it was the latter who 
waited on the Prince that day (with others), to 
obtain his signature, and adherence. Queen Anne 
herself never signed the charter book. 

The Royal Family and the Royal Society 
. The eleotion of royal personages, subsequent to 
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the War was attached to the French army at 
Verdun. After that he was on the chemical staff 
of the British Thomson-Houston Company, Rugby. 
He resigned that post in order to enter on a course 
in the Department of Coal Gas and Fuel Industries 
at the University of Leeds, which was terminated 
by his taking the B.Xe. degree with first-oiass 
honours in fuel and metallurgy, and later the 
Ph.D. degree. Since that time he has been in 
succession Gas Research Fellow at the University 
of Leeds, chemist on the staff of the Joint Research 
Committee of the Institution of Gas Engineers 
and the University of Leeds, and chief chemist of 
the Northern (Joke Research Committee, stationed 
at Armstrong College, Newcastle-on-Tyne, until 
he took up his post at Hull a few weeks ago. 

Dr. Marson was conspicuously successful in 
every post that he filled, and his untimely death 
has undoubtedly cut short ft promising career, 

H. J. H. 

We regret to announce the following deaths : 

Dr. Marcus Benjamin, industrial chemist and 
editor of tile publications of the United States 
National Museum, on October 22, aged seventy- 
five years. 

Sir Dugald Clerk, K.B.E., F.R.X., who was 
elected president of the Institution of Civil 
Engineers for this year, but was unable to take 
office owing to ill-health, and was distinguished 
by his pioneer work on internal combustion 
engines, on November 12, aged seven tv-eight 
years. 

Views 

the year 1820, whether as patrons (being reigning 
sovereigns), or, as of blood relationship, is of interest . 
William IV (elected 1831) signed as patron. Queen 
Victoria inscribed her name on June 20, 1838, the 
Prince Consort signing below after election in 1840. 
King Edward VII signed when Prince of Wales, 
and again as patron (1901). In the former instance 
he had been elected in 1863, being proposed by 
Maj.-Gen. Habine, the president. It would seem that 
it was not until March 2, 1882, whilst William 
Spottiswoode was president, that the Prince attended 
and inscribed his name. Also, in that year, his 
brother, tho Duke of Edinburgh, was elected. 
Another brother, the Duke of Connaught, wits 
elected on November 8, 1906, on the proposal of 
Lord Rayleigh, president, attending for admission 
in December following. His Royal Highness is, 
happily, still on the roll. His Majesty King George V 
was elected a fellow on June 8, 1893, when Duke 
of York, on the proposal of Lord Kelvin and Sir 
Michael Foster ; on becoming Prince of Wales he 
then inscribed, and again in 1910 as monarch and 
patron. More recent times have witnessed the 
eleotion and admission of Prince Arthur of Con¬ 
naught (1914), His Royal Highness the Prince of 
Wales (1919, on the proposal of Sir J. J. Thomson, 
president); lastly, the Duke of York. 
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A Nobel Prize for Dr. Irving Langmuir 

The influence of the contributions to modem 
chemical thought of Dr. Irving Langmuir, who has 
been awarded the Nobel Prizo for chemistry for 1932, 
is probably more widespread and generally appre¬ 
ciated than those of many of his prodocessors. It 
was as if a new chapter had been commenced in 
the book of knowledge of the state and behaviour 
of molecules at interfaces, which forms the very 
bases of the science of colloids and is of funda¬ 
mental importance in such diverso ramifications of 
the physical sciences as heterogeneous catalysis and 
thermionic emission, when Langmuir published his 
well-known papers in 1917. As occasionally happens, 
mathematical treatment may obscure the reality of 
physical and chemical processes, and that useful 
tool may prove an obstruction rather than an aid 
to further advance. It is no exaggeration to say that 
a new flood of light was thrown on the whole subject 
of the adsorption of, and reactions of, gases at solid 
surfaces, as well as the mechanism involved in 
changes in the surface tonsion of liquids. Thoro are 
no better examples of the offecte of welding our 
essentially chemical point of view, in which mole¬ 
cules are regarded as perfectly defined objects of 
definite form, with a physical appreciation of the 
general applicability of the Boltzmann distribution 
law and of the action of local fields of force extending 
over relatively short distances. This samo breadth 
of treatment is also noted in the more recent 
and what some may regard as more physical 
aspects of his work. Thanks to Langmuir, thermi- 
onics is now on important branch of physical 
chemistry. 

It is only natural that investigations of such a 
fundamental character should have economic conse¬ 
quences, and Langmuir's work has led to many 
important industrial results, of which the gas-filled 
lamp is probably most widely appreciated. What 
was once “Dr. Whitney's experiment” in the General 
Electric Company has now become the life blood of 
all important industries, and it is a pity to note that 
apparently one large European firm is no longer 
encouraging fundamental research; probably the 
right men arc not available. No small part of 
Langmuir's contributions to chemistry lies in his 
enthusiasm and the clarity of his presentation. The 
Lewis atom became as it were a household word 
when the concepts were developed, applied and 
expounded by Langmuir, and one almost had a 
vision of molecules of fatty acid floating across a 
water surface when listening to him. Those that 
know Langmuir as a friend are always impressed 
both by his kindness and his great breadth of interests. 
Whether it is ice-skating in winter, observing the 
formation of ripples and surface currents in summer 
on Lake George, or noting the brilliance of spiders' 
eyes when illuminated by a flash-lamp, there is 
always something of interest, something arresting 
and something which would convinoe many a classical 
scholar of the great advantages of science as an 
educational medium. 
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Retirement of Prof. E. B. Poulton, F.R.S, 

When, now forty years ago, Prof. E. B. Poulton 
succeeded Prof. Westwood, its first holder, in the 
Hope professorship of zoology at Oxford, great antici¬ 
pations were entertained of the results to follow 
from the appointment of one who had already 
distinguished himself as an able investigator and 
experimenter in the field of evolutionary study. 
These expectations have been abundantly fulfilled ; 
and it is not too much to say that under Prof. 
Poulton’s untiring exertions, the Hope Department 
in the University of Oxford has become known 
throughout the scientific world as a chief centre for 
the maintenance and development of those views of 
organic evolution which owe their origin to the epoch- 
making work of Charles Darwin and Alfred Russel 
Wallaoe. Under his energetic administration, the 
groat entomological collection, bequeathed by Mr. 
Hope and tended in its early days by the first Hope 
profossor, has been immensely increased, and has 
been made available in an unexampled manner for 
the illustration of problems of first-rate biological 
importance. By his influence in stimulating and 
directing the efforts of observers and collectors in 
many parte of the world, Prof. Poulton has been 
able to accumulate a vast amount of material of 
the highest value for scientific workers at home, to 
whom he has never failed to afford the utmost help 
and encouragement. His own labours in tho field 
of bionomics have been far-reaching and fruitful, and 
have caused him to be known everywhere os the 
most prominent living upholder of the doctrine of 
natural selection as propounded by Darwin in the 
“Origin of Species”. His approaching retirement is 
felt, not only by entomologists, but also by the 
whole University of Oxford, as a serious loss ; and 
it is much to bo hoped that a successor may be 
found who will recognise and make it his business 
to carry on the great traditions of the Hope Depart¬ 
ment. It is a matter of congratulation that 
Prof. Poulton, when he relinquishes the engrossing 
task of administration, will be free to continue, on 
an even larger scale, those researches and expositions 
which have had so remarkable an influence on the 
progross of scientific entomology. 

Dr. R. A. Millikan 

It is stated by Science Service, of Washington, 
D.C., that a Roosevelt Medal for achievement in 
science has been presented to Dr. Robert Andrews 
Millikan, director of the Norman Bridge Laboratory 
of Physics and chairman of the executive council of 
the California Institute of Technology. The presenta¬ 
tion was made by James R. Garfield, Secretary of 
the Interior in the Roosevelt Cabinet. The medal 
is one of a series of awards established in 1928 by 
the Roosevelt Memorial Association. Usually three 
are given each year in three out of twelve fields of 
activity associated with CoL Roosevelt's career, but 
only one award has been made in 1932. Dr. Millikan 
has become widely known because of his achievements 
in physical research and was awarded the Nobel 
Prize for physics in 1928, Outstanding among ids 
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accomplishments are the measuring of the charge on 
the electron and the study of cosmic radiation. 
Former recipients of the Roosevelt medal for work 
of a scientific nature include : Prof. Henry Fairfield 
Osborn, president of the American Museum of 
Natural History ; Dr. Frank M. Chapman, curator 
of ornithology for the Museum ; Dr. Herbert Putnam, 
librarian of Congress ; and Richard E. Byrd, explorer. 

Cambridge Philosophical Society 

A brilliant company assembled in the hall 
of Pembroke College, Cambridge, on Saturday, 
November 12, to oelebrata by a dinner the centenary 
of the grant of a Royal Charter to the Cambridge 
Philosophical Society. Dr. A. Hutchinson, the 
Master of the College and president of the Society, 
was in the chair, and the occasion was honoured 
by the presence of H.R.H. Prince George. Among 
other distinguished people present were Mr. Stanley 
Baldwin, Chancellor of tho University, the presidents 
of the Royal Society and of the British Association, 
and presidents or directors of many other leading 
scientific societies and institutions. The toast of 
the Society was proposed by Prince George and 
replied to by Dr. Hutchinson. The Master of Trinity 
proposed the toast of the guests, and responses were 
made by Mr. Baldwin and Sir William Bragg. 

In his reply to the toast of the Society, Dr. 
Hutchinson gave an interesting account of its origin 
and early work, and he was able to show that 
throughout its existence members of the Royal 
Family have honoured it by their favour and 
patronage. H.R.H. the Duke of Gloucester, a 
nephew of King George III and Chancellor of the 
University, accepted the office of patron on November 
19, 1819, and made a handsome donation to the 
funds of the Society. Two years later H.R.H. 
Augustus Frederick, Duke of Sussex and a younger 
son of King George IV, became a vice-patron of 
the Society ; afterwards he accepted tho office of 
president of the Royal Society. When the Charter 
was granted by King William IV in 1832 he specifically 
confirmed his two kinsmen in their offices. The 
Prince Consort was patron of the Society when 
he was Chancellor of the University; and Dr. 
Hutchinson in the course of his speech said that he 
had been empowered by the Council of the Society 
to propose that the office of patron be revived, and 
that the present Chancellor, Mr. Baldwin, be invited 
to accept it. In his speech later in the evening, Mr. 
Baldwin stated that he regarded the office as one 
of high honour and accepted the invitation with 
pleasure. 

Gaseous Combustion at High Pressure 

At the meeting of the Royal Society on November 
10 when the Duke of York was admitted to the 
fellowship of the Society, Prof. W. A. Bone gave 
an account of Parts 14, 10 and 16 of his researches 
on gaseous combustion at high pressure. These 
reoord an exploration of the phenomena of explosion 
of hydrogen-air and carbon monoxide—air mixtures 
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into regions of pressure much higher than those 
hitherto examined and the apparatus specially 
designed for the purpose was described. Hydrogen- 
air mixtures explode quite normally with initial 
pressures up to 500 atmospheres but at 750 atmos¬ 
pheres detonation occurs with violence sufficient to 
damage the apparatus. Carbon monoxide-air mix¬ 
tures have been successfully exploded at initial 
pressures up to 1,000 atmospheres. As previously 
observed, the nitrogen is activated, absorbing during 
the early stages energy which is released during the 
later stages so as to retard the cooling of the products. 
This activated nitrogen reacts with excess oxygen, 
if present at tho high temperature of oxplosion, giving 
oxides of nitrogen, the formation of which is favoured 
by increase of pressure. Nitric oxide dissociates 
readily during the process of cooling, so experiments 
were made in which the cooling is accelerated by 
causing the gas to expand suddenly at a pre¬ 
determined instant after firing. Exploding mixtures 
of (2CO -f- 30j -f 2N,) at on initial pressure of 70 
atmospheres, the yield of nitric oxide is 5 *4 per cent, 
and results at 88 atmospheres indicate a probable 
maximum of about six per cent. Such yields exceed 
those previously recorded but are probably insufficient 
to servo as a basis for the commercial fixation of 
nitrogen by explosive combustion. Experiments 
were shown to demonstrate how a rise of pressure 
increases the luminosity of carbon monoxide-air 
flames and leads to the formation of oxides of 
nitrogen. 

Heavy Oil Aeroplane Engine 

The Air Ministry has issued some particulars of the 
first British heavy oil aeroplane engine. The Rolls- 
Royce ‘Condor* compression ignition engine has 
successfully passed an Air Ministry test of 50 hours, 
and flight tests are now being undertaken in a Hawker 
‘Horsley 1 aeroplane. The engine has boon developed 
from tho ‘Condor’ petrol aeroplane engine, which has 
been strengthened where necessary to take the 
increased forces due to the raising of the compression 
ratio from 6J to 12J, The maximum explosion 
pressure within the cylinders is 800 lb. per square 
inch. At the normal speed of 1,900 revolutions per 
minute, the engine dovolops 500 broke horse power. 
The inoreaso in weight over that of the petrol engine 
is less than ten per cent, the engine weight being 
1,504 lb. or 3 lb. per brake horse power, a weight- 
power ratio which represents a very large reduction 
over that of the Beardmore ‘Tornado 1 engines installed 
in the airship R 101 . As a petrol engine, the Rolls- 
Royce ‘Condor 1 has a weight-power ratio of approxi¬ 
mately 2 lb. per brake horse power. Assuming that 
the fuel consumption of the heavy oil engine *is 
twenty-five per oent less than that of the petrol 
engine, there should be a saving in the total weight of 
engine and fuel for a lengthy flight such as the present 
types of aeroplanes are capable of making. In 
addition, the experimental flight tests are intended 
to investigate the extent to which the size of the 
radiator and the weight of oooling water can be 
reduced as compared with standard petrol engines. 
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Plant Morphology 

Mu. H. Hamshaw Thomas’s paper entitled “The 
Old Morphology and the Now”, read before the 
Linnoan Society on November 10, created consider¬ 
able interest. In reoent years, Mr. Thomas said, a 
great gulf has arisen between tho classical concepts 
of plant morphology and the new ideas which have 
been suggested by a study of the modern pterido- 
phytes and of the older Palaeozoic floras, A century 
of botanical investigation has not strengthened 
the foundations of the old morphology, but its 
modern exponents on the Continent have been led 
to regard much of what is termed morphology os 
irrelevant, and they reject all considerations of 
phylogony, as well as the studies on the anatomy 
and cytology of plants. On the other hand, tho 
foundations of the old system have been seriously 
shaken. Ooethc, in a passage which has been generally 
overlooked, recognised tho validity of some of the 
considerations of tho new morphology, tho name 
applied to the concepts put forward by Lignier, 
Bower, Tans ley, and others. According to this view 
tho body of the higher plants is derived from a 
thallus with forking branches bearing terminal 
sporangia ; largo leaves were derived from branch 
systems which may or may not have continued to 
bear sporangia. Thus tho reproductive structures of 
tho seed plants are to be considered as modified 
branches or branch systems rather than as modified 
foliar structures. The application of these ideas to 
the flowering plants may lead to considerable changes 
in our ideas of primitive characters. It is suggested 
that the flowering plants may be derived from the 
Pal neozoic pteridosperms, and this leads to some new 
suggestions to tho morphology of modem floral 
structures. 

Science and the Community 

In an address to tho annual conjoint meeting of 
tho Manchester Chemical Societies on November 10, 
Prof. A. Findlay, under the title “Science and the 
Community”, strongly deprecated extravagant claims 
advanced as to the part science has to play in the 
administration of the State. Much disservice has 
been done to the cause of scienco by those who fail 
to recognise that scientific facts are often only one 
aspect or factor involved in a problem. Science is 
only one of the great human values, and attempts 
to antagonise the spirit of science and the quest of 
beauty, moral values and ethics are a misfortune to 
tho whole community. Prof. Findlay suggested that, 
so far as industry is concerned, the battlo for the 
recognition of science is already won, but his opinion 
that science has already received full recognition in the 
affairs of State was strongly challenged in the subse¬ 
quent discussion. Prof. Findlay referred to the 
excessive specialisation of the average graduate in 
science and emphasised the need for a wider training 
and for the imparting of general culture and particu¬ 
larly tho sense of values which the philosophy of 
science inculcates. In this, as in his plea for the 
recognition of the scientific spirit as one of the 
great expressions of the human spirit, making a 
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contribution to spiritual welfare of mankind fully 
as important as that of art and literature and 
religion, Prof. Findlay presented an admirably 
balanced picture of the position of science in human 
culture which was greatly appreciated even by those 
who most strongly criticised either his assumptions 
as to the position of science in industry and the 
State, or the intractability of the human factors in 
social problems to the probings of the scientific 
mind. 

Mexican Archaeological Sites 

The Mexican Supreme Court has ruled, according 
to a Science Service (Washington, D.C.) message 
from Mexico City, that the country’s archaeological 
sites are under the jurisdiction of the Federal Govern¬ 
ment, and not that of tho individual States. This 
settles an important issue, as has already been 
indicated in these columns (Nature, Oct. 29, p. 656). 
Uphold by the recent decision, Federal Government 
archeologists arranged to proceed at once to make 
excavations at Monte Alban, whore the spectacular 
discovery of a treasure tomb was reported lost 
January. The expedition is under the leadership of 
Alfonso Caso, the discoverer of tho Monte Alban 
tombs, and he will be assisted by a staff of four 
archaeologists and six students. As little appears to 
have been known in Groat Britain of the case upon 
which the Supreme Court has now pronounced until 
the matter was mb judice, a brief account of the 
point at issue and the origin of the dispute between 
the Federal Government and the States may not 
be out of place. 

Hitherto the Federal Government alone, with 
the exception of the State of Mexico, has shown 
any interest in the protection and investigation 
of the antiquities of early Mexican civilisation, the 
State governments being either indifferent, or without 
the resources necessary for such an undertaking. 
When, however, the remarkable treasures dis¬ 
covered in the Monte Alban tombs were placed on 
exhibition in March last, the enormous intrinsic 
value of the treasure and tho wide-spread interest 
it aroused, which, it may be said, was responsible 
for the raising of a considerable sum of money from 
the public in the form of entrance fees, moved the 
State of Oaxaca, in which Monte Alban is situated, 
to lay claim to the treasure and to assert its rights 
over the antiquities within its borders. This at once 
raised the whole question of Federal and State 
! jurisdiction in relation to antiquities, upon which 
the Supreme Court has now given its ruling. The 
decision has been awaited with anxiety, and there 
can be no doubt that the ruling is in tho best interests 
of the study of Mexican archaeology in present 
circumstances. The individual States have not the 
experience or the interest in their antiquities 
requisite for dealing with questions arising out of 
the granting of concessions for archeological explora¬ 
tion—a matter of importance in view of the widely- 
extended and invaluable activities of numerous 
expeditions from the United States now operating 
in Mexico ; they have neither resources, nor personnel 
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for exploration, nor means for the proper display 
of aroheeologioal finds for scientific study as the 
Federal Government* has; while it is generally 
thought among Mexican archaeologists that, had 
the decision gone in favour of the States, as was 
expected, they would not have been able to afford 
their monuments adequate protection from damage, 
illicit exploitation and other dangers. 

The West Indian Hurricane 

The reports of the hurricane that devastated a 
large part of Cuba on November 9 after destroying 
most of the banana crop in Jamaica mid causing 
serious damage and loss of life in Little Cayman 
and Cayman Brae, show that this was the most 
destructive of the four storms that have caused much 
loss of life in the West Indies during the hurricane 
season that—since it is only once in about ten 
years that the season extends beyond October — 
should now be ending. The latest estimates give the 
loss of life in Cuba alone, due mainly to the sea wave 
on the south coast raised presumably by the southerly 
hurricane immediately to the east of the storm 
contro, as more than two thousand. The death roll 
was therefore much heavier than for the hurricanes 
which visited the neighbourhood of Galveston on 
AugUHt 13 last, and the Bahamas on September 5, 
and even for the very violent hurricane of September 
26-27 in Puerto Rico. The most recent storm was 
abnormal in its track as well as in the late date of 
its occurrence. From information given in the 
Times of November 11, 12, and 14, it would appear 
that the centre was moving northwards or a little 
east of north when it passed to the west of Jamaica, 
and towards north-east when it crossed Cuba. Many 
storms pass tho neighbourhood of Jamaica or the 
seas to tho south of that island, but they aro nearly 
always moving west or north-west, and, if they 
recurve to nofth-east, do so far away and in a much 
higher latitude. Tho hurricane season of 1932 will 
long be remembered, although when the total number 
of hurricanes in this season can be determined it 
will probably be found that, in the past fifty years, 
1886 and 1887 with eleven storms in each case, still 
hold first place, while 1916, with a total of eight, 
remains outstanding in more recent years. 

Optical Apparatus at the Science Museum 

A special exhibition dealing with optical pheno¬ 
mena and optical instruments will be opened at 
the Science Museum on November 19, and will 
remain on view until the middle of February, 1933. 
A special feature of the exhibition will be a number 
of demonstrations and experiments operable by 
visitors. These will illustrate reflection, refraction, 
dispersion, interference, diffraction, and polarisation 
of light as well as the working of simple optical 
instruments such as the telescope and microscope. 
They should be of particular interest to students, 
especially to those who have not the facilities for 
performing such experiments themselves. Other 
demonstrations will include a large projection micro¬ 
scope designed for the examination of metals in large 
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pieces, a rangefinder specially adapted to take short 
ranges in the Museum, a home cinematograph pro¬ 
jector using standard size film, a large ophthalmo¬ 
scope for examination of the human eye and a 
modem opidiaacope. The historical development of 
various optical instruments will bo illustrated by 
examples selected from the Museum collections, ard 
current practice in optical instrument manufacture 
will be further represented by a selection of modem 
instruments lent by various firms especially for the 
exhibition. 

Exhibition of British Coastal Craft 

A temporary exhibition illustrating the fishing 
boatH and coastal craft of Great Britain will be 
opened in the Entrance Hall of the Science Museum 
on November 19 and will remain on view until the 
middle of Fobruary, 1933. Some thirty models 
which have boon selected mainly from the large 
collection of small craft exhibited in Gallery 61 of 
the Museum, will be shown, in addition to a collection 
of about sixty photographic transparencies, some of 
boats for which no models are available in actual 
use, and others of detailed plans of tho more important 
types. The arrangement will be goographical and 
will thus show in their proper relations the yoles and 
sexerns of the Shetland^ and Orkneys, the fifies 
and baldies of the east coast of Scotland, and the 
cobbles of Yorkshire, together with the eighteenth 
century herring-busses and the early nineteenth 
century three-masted luggers which fished in the 
North Sea. East Anglia will bo represented by the 
distinctive sailing drifters of Yarmouth, the trawlers 
of Lowestoft and also by the wherries and older 
keels of the Broads. There will also bo the many 
craft peculiar to the Thames estuary, the barges, 
lighters and bawleys, besides tho older wherries and 
peter-boats. From the south coast there will be 
examples of smacks from Ramsgate and Brixham, 
the eighteenth oontuiy hog-boats of Brighton and 
the luggers which have succeeded thorn ; also the 
luggers of Penzance and of Fowoy. Very little has 
yet been written about the west coast local shipping, 
but several typical examples will be included. 

Shyok Glaciers and Indus Floods 
Under the above title, Mr. J. M. Laoey in an 
article in the Engineer for October 14 gives an account 
of the formation of tho great ice dams which form 
across the Upper Shyok River in Kashmir, and of 
the floods in the Indus valley which result from tho 
roloaee of the large volumes of water pent up behind 
the dams. The Upper Shyok has its source in the 
Rima Glacier in the Karakoram region, and in its 
downward course passes the three important glaciers, 
Chong Kumdon, 9 miles long, falling 8,000 ft.; the 
Kichik Kumdan, 7 miles long, falling 3,600 ft.; and 
the Aktash, 5 miles long, falling 2,000 ft. In the 
event of heavy accumulation of snow on the eastern 
range, these glaciers advance rapidly into the Shyok 
gorge. On occasions they flow Tight across the 
river until they strike the precipitous cliffs on the 
opposite side, and sometimes turn down the bed 
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of (he river for hundreds of yards. The first recorded 
damming of (he Shyok occurred in 1779, the water 
breaking through and causing a flood the following 
year. Since then the river has been dammed many 
times but experts find great difficulty in forming 
any conclusion regarding the periodicity of the 
advance and retreat of the glaciers. One observer, 
Major Mason, however, considers that after 1932 
there will bo no danger of a block for another thirty 
years. 

Medical Uses of Radium 

The Modical Research Council has issued under 
the above title a nummary of reports from research 
centres for 1931 on the radium treatment of cancer 
(Special Report Series, No. 174. London: H.M. 
Stationery Office. Is. 3d. net). The main lines of 
radium therapy employed at present are described, 
and the results of the treatment of cancer of certain 
organs—tongue and mouth, breast, uterus, rectum, 
and others—are detailed. While the immediate 
results of the treatment are generally beneficial, the 
ultimate results are disappointing, few cases sur¬ 
viving after three or four years. But it must be 
remembered that most of the cases are advanced 
ones and inoperable. For these almost tho only 
hope lies in radium therapy, and occasionally a 
striking result is obtained. Various methods of 
applying radium are being tested at the various 
centres, and we may hope in the future that improved 
methods will yield better results. A statistical 
analysis of all the eases treated at tho Middlesex 
Hospital since 1925 is given in an appendix. 

New Nature Reserve in Cheshire 

An addition of value has been made to the 
possessions of the Royal Society for tho Protection 
of Birds in the Eastwood Nature Reserve, Stalybridge 
{Bird Notes and News , Autumn Number). The 
reserve, originally extending to about eight acres, 
was bequeathed by the Right Hon. John F. Cheetham, 
together with £5,000 for its upkoep. To this has 
been added an adjacent four acres, with £600, by 
a niece of tho donor, Mrs. Wimbush of Taunton. 
The reserve is a beautiful ravine within the public 
park given by Mr. Chootham to Stalybridge, and 
his wish that it should bo kept in a natural state as 
regards fauna and flora will insure the continuance 
of a sample of wild Nature in the heart of an industrial 
area. Already there is abundance of wild plants 
and unexpected variety of birds, and judicious 
treatment of the reserve should add to the attractive¬ 
ness of both. 

Announcements 

Sik Arthur Keith, who is recovering from a 
serious illness, has been given six months 1 leave of 
absence by the Council of the Royal College of 
Surgeons of England. During his absence, the duties 
of conservator of tho Museum of the College will 
be taken over by Mr. R. H. Bume, physiological 
curator to the Museum. 
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The New Tank of the William Froude Laboratory 
at the National Physical Laboratory will be opened 
by the Right Hon. Stanley Baldwin on November 18 
at three o’clock. . Several demonstrations will 
be given at the opening ceremony, including 
screw propeller tests in the New Tank and 
rough water experiments in the Alfred Yarrow 
Tank. 

A course of lectures on “The Fear of Death in 
Primitive Religion” will be delivered by Sir James 
Frazer at University College, Gower Street, London, 
W.C.l, on November 25, November 29 and December 
1, at 6 p.m. The leotures, although addressed to 
students of tho University, will be open to others 
interested in the subject. Admission will be free 
and without ticket. 

Prof. M, Ishimoto has been appointed director of 
the Earthquake Research Institute, Tokyo, in suc¬ 
cession to Prof. K. Suyehiro, who died on April 9 of 
this year (see Nature, 130, 132, 1932). Prof. 
Ishimoto is well known as the inventor of a tiltmetor, 
resembling Zflllner’s horizontal pendulum, with which 
he has made many interesting observations on the 
tilts of the ground immediately preceding earth¬ 
quakes. 

At the anniversary meeting of the Mineralogical 
Society held on November 1 the following officers 
were elected :— President: Sir John Flett; Vice- 
Presidents : Prof. C. Gilbert Cullis, Mr. Arthur 
Russell; Treasurer : Mr. F, N. Ashcroft; General 
Secretary : Mr. W. Campbell Smith; Foreign 
Secretary: Prof. A. Hutchinson; Editor of the 
Journal: Dr. L. J. Spencer. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer in mathematics, mechanics and 
physics at the Polytechnic, Regent Street, London, 
W.l.—The Director of Education (Nov. 21). A joint 
examiner in mathematics for the Higher School 
Certificate Examination of the University of Bristol— 
The Registrar (Nov. 30). Two assistant civil engin¬ 
eers for the Directorate of Works, Tho War Office— 
The Under-Secretary of State (C.6.), The War Office, 
London, S.W.l (Nov. 23). A public analyst to the 
Metropolitan Borough of Woolwich—The Town 
Clerk, Town Hall, Woolwich, S.E.18 (Dec. 2). A 
waterfowl research assistant at the National Institute 
of Poultry Husbandry—The Director, National 
Institute of Poultry Husbandry, Newport, Salop 
(Dec. 5). A laboratory steward in the Department 
of Zoology of the University of Bristol—The Registrar 
(Dec. 6). A secretary, assistant librarian and assistant 
curator of the Manx Museum—The Curator, Manx 
Museum, Douglas, Isle of Man (Dec. 7), A research 
fellow in bacteriology at the Lister Institute of 
Preventive Medicine—The Secretary, Lister Institute, 
Chelsea Bridge Road, London,* S.W.l (Deo. 9). An 
independent lecturer in applied mathematics at the 
University College of Wales, Aberystwyth—The 
Secretary (Feb. 1). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Ultra-Violet Absorption Spectrum and Chemical 
Structure of Vitamin Bj 

We have been particularly interested in the report 
in Nature 1 by Bowden and Snow regarding the 
photochemistry of the vitamins, in view of our 
investigations of the absorption spoctra of various 
vitamin concentrates, a preliminary report of 
which was presented at the meeting of the American 
Chemical Society at Buffalo, September, 1931.® At 
that time wo noted that the concentrates examined 
had absorption maxima at 2600 A., but as the con¬ 
centrates were admittedly impure, and as some also 
presented maxima at other wave-lengths, we hesitated 
to identify any band with vitamin 

In view of the possible presence of contaminating 
substances in the Jansen-Donath preparation used by 
Bowden and Snow, we agree with Morton and 
Heilbron* that their definite conclusion, “The cor¬ 
relation of the 2600 band with the activity of vitamin 
Bj has thus been fully established” Booms scarcely 
to have been justified by their reported experiment, 
in which irradiation of the preparation with the 
2660 A. lino reduced the intensity of the 2600 A. 
absorption band and destroyed tho B x activity. 
Particularly is this true because, as wo pointed out 
in our previous paper, cortain biologically inactive 
purinos and pyrimidines (which we have shown to 
be characterised by an absorption maximum at 
2600 A., and to be destroyed by oertain regions of 
the ultra-violet 4 ), might be expected to contaminate 
Bi concentrates. In view of this difficulty, we 
believed it advisable, at the time of our earlier report, 
to carry out parallel spectrographic and biological 
studies on a number of B t preparations before making 
positive statements about the absorption of the 
vitamin. 

During tho course of our later investigations, and 
prior to the publication of Bowden and Snow’s report, 
Windaus and his co-workers 11 announced a crystal¬ 
line B t preparation, believed by them to be pure B„ 
which had, indeed, a pronounced absorption maxi¬ 
mum at 2600 A. 

Our later experiments include the comparison of 
the biological activity and ultra-violet absorption 
spectra of four B x concentrates prepared in this 
Laboratory, of three kindly supplied us by other 
workers, and of three reported by Guha 6 and by 
Windaus 1 . Full details of the speotrographio tech¬ 
nique and biological assays will appear shortly in the 
Bulletin of Basic Science Research, The absorption 
curves of all these are presented in Fig. 1. The 
biological activity of three of these preparations (H t , 
and the two Guha preparations) have not been 
determined by methods permitting comparison of 
their activities with those of the others. 

In agreement with our previous suggestions, it was 
found that the two relatively inactive concentrates 
(Hi and Cereoedo) had very high absorption in the 
2600 A. region, presumably because of the presence 
of inactive purines or pyrimidines. When these 
were eliminated, a good degree of correlation was 
found between the activity and the absorption at 
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2600 A., better than that at any other wave-length 
in the ultra-violet spectrum. If, for example, the 
activity and the extinction at 2600 A. of the Windaus 
preparation are each taken as 100, these values are 
respectively, for the other four concentrates : Heyroth 

II, 26*7, 29 -8 ; Seidell (30:86), 24*0, 32*8 ; Heyroth 

III, 6*7, 7 0; Seidell (30:182), 4*8, 14-4. This, 
together with the fact that a maximum at or ne^r 
2600 A. was found in all of the concentrates, indicated 
that vitamin B^is characterised by a 2600 A. band. 

The type of absorption thus attributed to vitamin 
B x resembles most closely, of the nitrogenous hetero¬ 
cyclic compounds which have thus far been investi¬ 
gated, the absorption of pyrimidino-ring-containing 
compounds, or of compounds of the type of ergo- 
thioneine. The absorption curve of the sulphur- 
containing Windaus preparation, the most active of 
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FIG. 1.—Ultra-violet absorption spectra of various 
vitamin B, concentrates. 

those considered, is in fact very similar to that of 
uracil 4 or other pyrimidines. The molecular extinc¬ 
tion coefficient of the Windaus preparation at 2600 A. 
as calculated from the empirical formula of Windaus 
is 8225, and as calculated from the formula of van 
Veen 7 is 8926. That of uracil at the same wave¬ 
length is 9500. 4 

Francis F. Heyroth. 
John R. Loofbocrow. 
Basic Science Research Laboratory, 

University of Cincinnati, 

Cincinnati, Ohio. 

Aug. 24. 

1 Natvm, in, 720: 1932. 

1 Heyroth and Loorbourow, Bull. Btu . 8ci. Be* tt 8, 237 ; 1081. 

4 NaTVEI, in, m I: 1932. 

1 Heyroth and Loofbouxow. J. Anur, Chcm: Sloe., 88 , 3441; 1931. 

* Windaus, Teobeeche, Ruhkopf, Lnquer, and Schulte, Z. phwiol. 
Oh* m„ *94, 123; 1932. 

* Guha. Biochtm. J., 88, 941; 1931. 

* Yin Veen, Bee, trav. Chim., 60, 200, 208, 610; 1931. 
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The experiments of Heyroth and Loofbourow have 
established a close correlation between the physio¬ 
logical activity of concentrates of vitamin B t {after 
eliminating inactive purines and pyrimidines, which 
absorb in the same spectral region), and the intensity 
of the absorption band at 2000 A. They have thus 
provided a welcome confirmation of the proof which 
we gave in our letter to Nature of May 14, that 
vitamin B t is characterised by an absorption eovoring 
the mercury line at 2537 A. The detection in their 
concentrates of inactive substances which absorb 
light of similar wave-length is of great value aa a 
guide to the conditions under which the intensity of 
the band may be used as a measure of the concentra¬ 
tion of the vitamin ; but the identification of the 
characteristic band by the method of monochromatic 
irradiation was independent of the prasonco or absence 
of these impurities in the apparently homogeneous 
crystals which were used in our experiments. 

In general, a molecule cannot be destroyed by 
light which it does not absorb. The only exception 
to this rule is provided by the phenomenon of photo- 
aonsitisation, Thus, if light is absorbed by alien 
molecules of typo A, giving rise to chemically active 
products, such as atoms of chlorine, it may happen 
that molecules of type 13 can be destroyed indirectly 
by the secondary chemical changes which these pro¬ 
ducts are able to effect. This phenomenon, however, 
depends on a series of contingencies which we regard 
as unlikely, especially with so stable a vitamin. More¬ 
over, an additional coincidence would bo required to 
account for the parallel effects produced by irradiation 
and by the action of alkali, as described below. 

If this indirect mechanism is excluded, the des¬ 
truction of physiological activity which resulted from 
irradiation with the mercury line 2537 A. proves that 
light of this wave-length is absorbed soloctively by 
the vitamin and that the absorption band at this 
wave-length is photochemically active. 

The correlation of this band with the biological 
activity of the vitamin was confirmed by experiments 
in which both were destroyed by the action of 
alkali; but this action is less specific than that of 
monochromatic light, and was therefore cited only 
as collateral evidence in support of the more rigid 
proof which was made possible by the method of 
monochromatic irradiation. F. P. Bowden. 

C. P. Snow. 

Laboratory of Physical Chemistry, 

Cambridge. Oct. 29. 


Potency of Vitamin Preparations 

Rkokntly (1932), 1 we have advanced indirect 
evidence for the belief that crystalline specimens of 
vitamin B, from baker's yeast, prepared by our 
methods, were more potent than those of Windaus, 
Techesche et al. (1932). 8 Owing to their courtesy, 
we have been able to confirm this by direct test. 
Comparative tests upon pigeons (by curative method) 
have been made. As birds developed characteristic 
symptoms, they have been given alternately by 
mouth, approximately 147 (0*014 mgm.) of each pre¬ 
paration. (Results by mouth are usually 30 per cent, 
lower than by injection.) The results wero as follows : 


Prep. 

G. (WiruiauM, 

No. f)o#e 
of given, 
birds 

Avenge 
day doeo 

Standard 
error 
of mean 

Vitamin 

unlte/mgro* 

Tsohosche 

10 14-27 

4*817 

0*63 

279 

dal.) 

8 23-287 

4*587 

0-41 

262 

E. (our own) 

10 13*87 

2*567 

0 35 

469 
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The mean difference in potency O : E is 1:1 *75; 
that is, ours proved to be one and three quarter 
times as potent. Tested by the usual statistical 
formula, this difference would occur by ohance leas 
than once in fifty trials. It is supported by the 
tests upon larger doses, and also by reckoning the 
percentage cures with 14y dose. For O we have 10/13 
cured, and for E 10/10. As we have found it possible 
to fractionate our crystals still further, we have no 
hesitation in concluding that more potent vitamin 
can bo prepared than preparation Q, and that this 
cannot be therofore pure vitamin B,, 

Henry W. Kinnersley. 

J. R. P. O’Brien. 

Rui>olph A. Peters. 

Department of Biochemistry, 

Oxford. 

^ 12 m«m. Jaiwoii acid chw — l pigeon dose. 

1 ,/. Physiol, 76. 1 ; 1932. 

1 Windaus, TBchesche. Ilulikopf, I^upier and Schultz, Z. physiol 
Ch*m,, 204,123; 1932. 


A Growth-Stimulating Substance In Fatigued 
Muscle 


Muscular exercise results in development of the 
muscles concerned, and it influences other parts of 
the body. A metabolic product of muscular activity 
is probably responsible for the muscle hypertrophy, 
and it is possible that such a hormone may circulate 
in the blotxi and stimulate other organs. To our 
knowledge the only experimental study of this 
question is that of Belehr&dek 1 , who fed tadpoles 
with artificially fatigued frog muscle. The weight of 
these tadpoles was increased by 28 per cent compared 
with controls fed on resting frog muscle, and they 
metamorphosed earlier than the controls. This has 
been confirmed by Siebort and Petow, 1 

We have extended this work by feeding blow-fly 
larvuo with frog muscle fatigued by electrical stimula¬ 
tion through the nerve. In 10 out of 18 experiments 
the larvai fed on fatigued muscle grew larger than 
those fed on resting muscle, the average excess weight 
being 9 per cent. The larvae fed on fatigued muscle 
did not metamorphose earlier than the controls, and 
their oxygen consumption was unchanged ; but the 
rate of heart beat of the former exceeded that of the 
latter by 14 per cent. 

Work is now being continued on the substances 
responsible for this growth stimulation and on their 
mode of action, 

H. Munro Fox. 

G. Pugh Smith. 

Zoologioal Department, 

University of Birmingham. 

Oct. 27. 


Arch. Tnt. PAwtof., 22, 37«; 1924. 
Z. klin.Aftd,, 102, 434; 1926. 


Limiting Mobilities of Some Monovalent Ions 
and the Dissociation Constant of Acetic Acid 
at 25° 

Vogel and Jeffery in a reoent letter, 1 with the 
same heading as the above, have directed attention 
to the fact that we omitted, in our reoent paper, 1 to 
mention that they have published* different figures 
from ours for the limiting mobilities of ions, Though 
we should, possibly, have referred to their work in 
that particular connexion, it wea not ignored. The 
conductance measurements of these authors and tile 
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discrepancies between their work and ours were dis- 
cussed in a paper from this Laboratory. 4 This paper 
directs attention to the fact that Jeffery and Vogel 
used a bridge and cells which, due to parasitic 
currents, could readily give errors in the rosuJts. 
Their use of a water thermostat leads to additional 
errors of similar nature, as has been shown by Jones 
and Josephs. 6 Jeffery and Vogel have published 
conductance measurements only. To obtain ion con¬ 
ductances transference data are necessary. In their 
paper they present two sets of figures for tho limiting 
ion conductances, leaving the choice to the road or. 
One set is based on a limiting transference number 
of potassium in potassium chloride of 0-497 and the 
other on a value of that constant of 0 -490, the latter 
being the result of recent work in our Laboratory. 

As to our results, the limiting conductance of tho 
chloride ion, Xocb from which all the other limiting 
ion conductances may bo computed, is based on 
measurements of conductance, and transference 
numbers , at a series of concentrations of four different 
chlorides (KC1, NaCI, LiCl, and HC1), and the same 
result Xoci — 76-32, within a few hundredths of a 
per cent is obtained from tho data on each electrolyte. 
Previous workers have assumed validity of Kohl- 
rauseh’s law of independent ion mobilities. We feel 
that our work has proved it, at least for these 
chlorides. 

Our extrapolations have boon made using a method 
based on tho assumption that os the dilution is 
increased ion conductances will approach the rela¬ 
tions derived by Onsager.® 

Vogel and Jeffery also report on ionisation constant 
of 1 *776 X 10' 6 for acetic acid which, they point out, 
differs considerably from that published by Mac In nos 
and Shedlovsky 7 who give 1-753 x 10' 6 for that 
constant. We feel that it is sufficient to direct atten¬ 
tion to the recent result of Hamed and Ehlers 0 who, 
as the result of on extensive and caroful investigation 
involving galvanic cells without liquid junctions, 
obtained the value 1-754 X 10' ft This check is 
particularly gratifying, since the methods used in the 
two researches are quito different. 

Duncan A. MacInneb. 

Theodore Shedlovskv. 

Lewis G. Longsworth. 

The Rockefeller Institute 
for Medical Research, 

New York, N.Y., 

Sept. 28. 


1 Naturh, 180, 435 ; 1032. 

1 J. Amer. Chen. Soo ., 64, 2758 ; 1032. 

• J. Chem. 8oc., 1716 ; 1031. 400: 1932. 

• J. Amer. Chem. Sor. t 64, 1411; 1982. 

• J. Amer. Chem . Soc. f 60, 1065 ; 1928. 
•Physik.Z., 87,388; 1926. 88,277; 1927. 
’ J. Amer . them. Soc. t 64, 1429; 1932. 

• J. Amer . Chem . Soe. f 64, 1350 ; 1932. 


Emission of Positive Ions from Gold Surfaces 
under the Influence of Strong Electric Fields 

Beams 1 has brought forward experimental evidence 
showing that the application of a field of the order 
of 6 X 10 4 volte per cm. to a tungsten surface may 
result in the direct removal of adsorbed positive ions 
of the alkali metals. Ianitsky* had previously 
described experiments in which such an effect was 
obtained with fields about a hundred times smaller, 
the positive ions concerned being those of the per¬ 
manent gases. 
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I have recently been led to investigate the fluores¬ 
cence of the glass in a hot cathode X-ray tube,® and 
found that the most negative part of the glass 
occasionally showed fluorescent spots, which must 
therefore have been due to positive ion bombardment. 
The phenomenon was observed with tho filament 
switched off, tho gas pressure loss than 2 X 10 4 mm. 
of Hg, and only 20 k.v. across the tube. A detailed 
consideration of possible mechanisms of formation of 
the positive ions eliminated all but one, namely, 
their removal from an adsorbed layer of impurity on 
the anode. This confirms tho observations of Ianitsky, 
who however did not observe tho positive ions as 
such but by tho resulting change in gas pressure. 

Ianitsky suggested that the adsorbed gas layer 
normally exists in a partially ionised form, so that 
the phenomenon observed by him and by myself 
would be fundamentally tho same as that observed 
by Beams. It seems to me more probable, however, 
that it was fundamentally different, the gas layer 
being first ionised by X-rays or by electrons (which 
would have inevitably been present in tho experi¬ 
ments), and then the ions removed by tho fiold. 
Since some of the ions would be formed at a distance 
of sovoral atomic radii from tho surfaco, a much 
smaller field would suffice for their removal than was 
required in Beams’s experiments with degassed sur¬ 
faces. This agrees with experiment. 

It seems, however, likely that the compound effect 
was present in the experiments Beams carried out 
on gas layers. If this was so, tho observed critical 
voltage for tho effect to occur was either that for the 
positive ion emission or that for starting tho discharge 
responsible for the ionisation, whichever was the 
larger of the two. 

W. R. Harper. 

Wills Physics Laboratory, 

University of Bristol. 

» Phy*. Her., 41, «H7 ; 1932. 

* J. Phye., 1. 153 ; 1930, 

* Described In the October issue of the Proc. C<tmb. Phil. Soc. ; 1932. 


Origin of Zero-Point Entropy 

Eucken and liis collaborators have pointed out 
that tho failure of Nemst’s heat theorem—the 
so-callod third law of thermodynamics—which occurs 
in some cases, is due to the zero-point entropy 1 . 
A definite zero-point entropy arises from tho existence 
of ‘frozen-in’ phases stable at higher temperatures 
which do not reach the real thermal equilibrium on 
cooling to the neighbourhood of the absolute zero. 
Teske and I, for example, have found that solid 
carbon monoxide near 10°K. exhibits such a state 
in spite of its crystalline structure*. Clayton and 
Giauque have confirmed this result® and explained 
tho discrepancy by the suggestion that the asym¬ 
metry of the carbon monoxide molecule gives rise 
to two positions in the lattice of nearly equal energy. 
The formation of a fully orderod crystal is thus 
prevented. No such effect is to be expected in the 
ease of nitrogen, which is a symmetrical molecule. 
Dr. Teller has directed ray attention to tho fact that 
similar behaviour may be shown by nitrous oxide as 
opposed to the symmetrical carbon dioxide : this 
has proved to be true. 

The following table gives some zero-point entropies 
calculated from the difference of the direct thermal 
measurements and the entropy value from band 
spectroscopic data. If the disarrangement is 
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complete, the basic probability is 2 instead of 1 m in 
a perfect crystal and the resulting entropy would be 

It In 2 = 1 *38 units as maximum. 


Molecule 

Zero-point entropy 

Author 

N = N 


— 0 07 ± 0 -20 - 0 

Eucken, 1920. 1 

O = C 

- 0 

4 0-32 ,-fc 0-27 r 0 

Eucken, 1929. 1 




Ciusius and 

c = o 


j + 106 ± 0-25 

Teske, 1929. 8 


1 + 112 ± 0-10 

Clayton and 




Giauque. 8 

N = N 

= 0 

4 0-90 ±0-32 

Ciusius, 



Vaughen and 
Hiller, 1930. 4 


O 

11 

& 


+ 0-75 ± 0-10 

J ohnston and 




Giauque, 


1929. 6 


The values of Giauque and his collaborators are ex¬ 
plicitly given by these authors. The other data are 
calculated from the difference of the vapour pressure 
constant and the chemical constant. The latter has 
been found by using the value 59-4 X 10 40 C.G.8. 
units for the momentum of inertia for nitrous oxide 
and 70-8 x 10 40 O.G.S. units for the same quantity 
for carbon dioxide. 4 

The symmetrical molecules nitrogon and carbon 
dioxide show no appreciable effect, while the asym¬ 
metric carbon monoxide, nitrous oxide and nitric 
oxide show a definite discrepancy of the same sign, 
order of magnitude and presumably the same origin. 

In conclusion, Nomst’s theorem does not apply 
to structures composed of asymmetric moleculps 
held in position in the lattice by relatively weak 
orientational forces. We intend to investigate in this 
laboratory other asymmetric molecules and the 
possibility of more complete arrangement at liquid 
helium temperatures. Otherwise it is to be expected 
that the residual entropy will diminish with increasing 
molecular asymmetry. 

K. CiATsrus. 

G6ttingen. 

Sept. 28. 

1 Kurkrn and Fried. Z. Phyt., 20, 36; 1924. Euckon. Phyt. Z. t 
SO, H1H ; 1920. 81, 861; 1930. 

* Ciliailift and Teako, Z . phyt. Chem. (II), 8 , 135 : 1920. 

* Clayton and Giauque, ■/. Amer . Chem. Soc., 64, 2610 ; 1932. 

* Cluftlua, Hiller and V&ughcn, Z. phyt. Chem., (B), 8, 427 ; 1930. 

* Johnston and Giauque. J. Amer. Chem. Sor. t 61, 3194 ; 1929. 

* Flyler and Barker, Phyt. Rev., 88, 1626 ; 1931. Martin and 

barker, Phyt. Rev 41, 291 ; 1932. 


Eddington's Theory and Physical Constants 

Eddington's 1 equation for the mass of proton or 
electron 

10m 1 - 136m +1 = 0 (1) 

holds only for Very mild’ interaction between the 
elementary charges. It has been extended for inter* 
actions at intra-atomic distances and the equation 
comes out to be 

10m* - 136m +1 = 0 (2) 

The ‘free’ mass from (1) and ’singly constrained’ 
mass from (2) give two values of e/m in perfect agree¬ 
ment with the deflection and the spectroscopic values 
respectively. For intra-atomic problems the latter 
alone is applicable. By using Eddington's 1 relation 
chltoce* = 137 and the precise values for the Rydberg 
number for hydrogen (H t ) *, Faraday’s constant*, 
the velocity of light* and the chemical atomic 
weight of monoprotonio hydrogen* from Bleakney’s 
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: H, ratio*** the following precision values are 
obtained. 


Chemical atomic weight of 
monoprotonio hydrogen , II t — 1 00774 ±0*00002 

Rydberg number for Infinite 
hums . R » 100737 *616 ±0 050 


Specific charge of free 
electron*.e/m# =» 1 -77001 


±0*00013 x 10 T e.m.u. 


Spedflc charge of singly- 

bound electrons . . . f/«h~ 1-75697 ± 0*00013x 10' e.m.u. 

Electronic charge . . . 4’81209 ±0*00037 x 10 -u e.s.u. 

Avogadro's number . . . N—fl 01132 ±0*00089x10” 

Planck's constant . . . A -6*64879 ±0*00102x10*" 

Compton shift for free elec¬ 
trons at 90° . . . A/m#e — 0 *0244657 ± 0 *0000003 x 10*" cm. 

Compton shift for Bingly- 

bound electrons at 90° A/w^e«0*0242768 ± 0*0000003 x 10** cm. 

Wave-length of molybdenum 

A'a |t line. -*0*700701 ± 0 *000016 x 10*'cm. 

Calctte grating space 

(YuoWngTu'* crystal) . -3*03749 ±0*00048x10-'cm. 

Wien's radiation constant . he/h -1 *44128 ± 0 00013 

Stefan's radiation constant . -5 *65050 ± 0*00051x10-' 


Perry and Chaffee’B 4 and KirohnerV determina¬ 
tions of e/m have been analysed. Systematic errors 
in the method, procedure and apparatus have been 
found which account for a correction of more than 
+ 0*8 per cent. So far as the corrections are deter¬ 
minable, calculations from both the data give the 
value 1*770 x 10 7 in agreement with tho e/m 0 value 
given above and not 1 *760 X 10 7 . 

Millikan’s 4 value for e has been analysed and 
found to require a correction, due to the holes in the 
top plate of his condenser, amounting nearly to 
+ 0*8 per cent. The values got by direct measure¬ 
ment of charge on a-rays by Braddiok and Cave 7 
and Ward, Wynne Williams and Cave' give a value 
in agreement with the above. Also the discrepancy 
between grating and crystal values of X-ray wave¬ 
lengths has been removod by tho above, without 
calling into account the hypothetical mosaic structure 
suggested by Zwicky* against which there is already 
so much evidence, at least in the X-ray measurements. 

The criticisms of Birge*. 10 against chj2ne* = 137 
have been analysed and found to disappear com¬ 
pletely on using the corrected values of e and e/m'. 

A detailed discussion will be published early. 

G. Siva Rama Krishnan. 

Annamalai University, 

South India. 

Oct. 6. 


1 Eddington, Proo. Roy. Sod., A, 184, 624 ; 1932. 

8 Birge, Phyt. Rev.. Supplement 1, 1 ; 1929. 

1 Bleakney, Phyt. Rev., 41, 32 ; 1932. 

4 Perry and Chaffee. Phyt. Rev., 88, 904 ; 1930. 

' Klrcnner, Ann. Phytik, 8, 975 : 1931. 

• Millikan. Phil. Mag., 84,1: ldl7. 

• Braddlck and Cave, Proe. Roy. Soc„ A, 121, 867 ; 1928. 

• Ward, Wynne Williams and Cave, Prof ./toy, Soe., A, 125, 718; 
1929. 

• Zwicky, Proc. Nat. Acad. Sci„ 18, 211; 1930. 

“ Birge. Phyt. Rev., 40, 228 ; 1932. 


Occurrence of Llthothamnlvn In the South 
Indian Cretaceous 

In two previous communications 1 one of us 
reported the disoovery of abundant algae, chiefly 
Lithothamnion, in some of the limestones of Upper 
Cretaceous age from the Trichinopoly and Pondi¬ 
cherry areas of South India. 

In the course of a recent examination of the lime¬ 
stone ridges near Cullygoody (Trichinopoly Creta¬ 
ceous area) we have collected a number of specimens 
of a pebbly or conglomeratic rock, which is often 
found at the base of these limestones. In hand 
specimens, this rook shows a number of rounded or 
oval cream-coloured ‘pebbles' and presents an 
appearance very similar to the pebbly character of 
some of the Niniyur flmts and oherts." A micro* 
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scopic examination of this pebbly rock has also 
revealed the occurrence of abundant IAthothamnion 
of which at least three different kinds seem to be 
recognisable—all the ‘pebbles 1 being seen as nothing 
but patches of algic. 

We consider the occurrence of these algae in the 
Cully goody limestone as of great importance since 
they belong to a period even earlier than that repre¬ 
sented by the Niniyur flints and limestones. Whereas 
the latter represent the topmost sub-division of the 
Triohinopoly Cretaceous, corresponding to the Danian 
of the European stratigraphical scale, the Cullygoody 
limestone is a member of the lowermost sub-division—- 
the Utaiur stage - which is equivalent to the European 
Cenomanian. 

From the evidence now available it is thus obvious 
that not only were the algae abundantly present 
during the Cretaceous period in India, but also that 
they have been one of the most important limestone 
builders in the upper Cretaceous seas of Southern 
India. 

L. Hama Rao. 

C. PRASANNAKUMAR. 

Central College, 

Bangalore, S. India. 

1 NATURB, Aur. 8, 1931, p. 226, and Nov. 21, 1931. p. 873. 

1 NATURB. Mar. 19, 1932, p. 441. 

Diploidisation of Haploid by Diploid Mycelium of 
Puccinia hell ant hi Schw. 

The interaction of two haploid cells of opposite 
sex to produce the diplophaso is a phenomenon well 
known in heterothallic species of the Hymenomycetes 
and of the smut and rust fungi. Bullor 1 has recently 
shown that a diploid mycelium of Coprinus lagopm , 
on coming into contact with a haploid mycelium of 
that species, transforms the latter mycelium into 
the diploid condition. He has introduced the word 
diploidisation “to designate in the Hymenomycetes 
the process by which a haploid cell, or mycelium, 
is converted into a diploid cell, or mycelium, by the 
formation of conjugate nuclei within tho cell or 
mycelium 11 . An extension of the application of this 
term to designate a similar process in other groups 
of the Bamdiomycetes, such as the smutN and rusts, 
does not appear inappropriate. 

Craigio 1 found that Puccinia helianthi Schw. is 
heterothallic. His experiments showed that the 
diploid, or aecial, stage could be producod by allowing 
two haploid pustules of opposite sex to coalesce, or 
by applying the pycnospore-containing nectar of a 
haploid pustule of one sex to a similar pustule of 
opposite sex. Experiments which I have recently 
carried out show that diploidisation of a haploid 
mycelium of this rust also occurs when it comes 
into contact with a diploid mycelium. This 
phenomenon may very probably bo found to occur 
in other heterothallic eu-autoeoious rusts. 

Sporidia of P, helianthi were sown sparsely on the 
upper surface of the first two foliage leaves of sun¬ 
flower seedlings (Hclianthm annum L.). From 
these inoculations there arose forty-nine haploid 
pustules. 

When three weeks old, none of these pustules 
bore seta. Twelve of them were then marked, to 
serve as controls ; and beside sixteen others, at a 
point just beyond the periphery of each, uredinio- 
sporos of f\ helianthi were sown. A week later 
urediniospores were sown similarly beside twelve 
others pustules; and, a week later still, a sowing of 
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urediniospores was made beside the remaining 
pustules. 

As a result of these inoculations, urodinia (diploid 
pustules) arose at, or very near to, tho margin of 
each of the thirty-seven haploid pustules. Thus 
diploid mycelium grew in juxtaposition to haploid 
mycelium. 

From eight to twelve days after the inoculations 
with urediniospores wore mode, sccia began to appear 
on the under aide of all the thirty-seven pustules* 
Usually tho fccitt first appoarod in that part of a 
pustule lying nearest to the uredinial pustules, and 
later in the parts more remote (Fig. 1). In a few 
pustules, the first aecia to appear arose rather 
irregularly spaced over tho whole under-surface of 
each. No secia appeared in any of the control pustules. 



Fio. 1,—The under surface of a part of a sunflower leaf showing 
a monosporidlal (haploid) pustule of Puecinia helianthi In which 
has occurred diploidlsation by uredinial (diploid) pustules of 
that rust. ^Ocla have appeared at the side of the monoaporUllal 
pustule adjoining the uredinial pustules. The photograph was 
taken fourteen days after the leaf was Inoculated with urcdlnJo- 
spures, at which time the nmnnaporhlial pustule was thirtv da vs 
old. x 4-5. 

A cytological examination of tho pustules which 
producod secia has not been made, but it is assumed 
on the basis of theso experiments that, when contact 
between a haploid and a diploid mycelium of P . 
helianthi is established, tho diploidisation of the 
haploid mycelium is effected by sucoossivo nuclear 
divisions and migrations, as has been described by 
Buller 1 for C. lagopm, 

A. M. Brown. 

Dominion Rust Research Laboratory, 

Winnipeg, Manitoba. 

Sept. 16. 

1 Bullor, A. H. R., Naturk, 186, 680, Nov. 1, 1930 ; “Ki-aeamheA 
on Fungi*’, vol. 4, p, 167 ; 1931. 

* Oralgle, J. H.., NATURB, 180, 116 and 7<l. r >. July 23 and Nov. 20, 
1927. 


Helium Content of Beryllium 

The abnormally high helium content of several 
Palaeozoic beryls discovered by Strutt 1 has recently 
been verified by Paneth and Guenther.* Atkinson and 
Houttermans have discussed* the proton bombardment 
in the interior of the stars and the possible formation of 
Be* which being probably unstable would yield two 
helium nuclei, and Lord Rayleigh 4 suggests that the 
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high helium content of beryls might conceivably be 
due to Be 8 which has existed in geological times even 
if not known to exist at present. This implies, how¬ 
ever, that Be" existed at least in Palaeozoic times, a 
relatively very late period since the star state and 
proton bombardment. The recent experiments of 
Cockcroft and Walton 5 would indicate that Be" can 
have only a very short life period. A possible source 
of excess helium might be found, howover, in the 
following proposed mechanism : 

Be" -f- a-particle — 3 He nuclei + neutron, 
and treating this in a similar manner to Chadwick’s 
treatment,® the maximum energy of the emission of 
the neutron is about 5-2 X 10® electron volts as 
compared to 5 *7 x 10" found in Chadwick’s experi¬ 
ments and a maximum energy of about 8 X 10® 
electron volts given by the equation assuming C lf is 
the end product. If both mechanisms are possible 
we might then expect two groups of neutrons of 
different maximum energies. In tho Palaeozoic beryl, 
about 300 x 10" years old, radium was detected but 
no thorium. The a-partic)e of greatest kinetic energy 
is therefore from Ra O' which would give a maximum 
energy to the neutron of about 7*7 X 10® volts or 
at.out 10 *5 X 10® if C 19 is the end product. 

Even if every a-particle is effective, however, a 
maximum of only three times tho helium produced 
by the radioactive integration can be expected. The 
contribution to the helium which is to be expected 
from the work of N. Feather, 7 in which it is shown 
possible to free an a-particle by neutron bombard¬ 
ment of nitrogen or possibly somo other element, 
contained in the mineral, can only be a small fraction 
of tho radioactive helium, sinco only one neutron is 
formed from each effective a-partiele and but a 
small fraction of these cause disintegration. More¬ 
over, tho sequence of events by which ft neutron 
ejects a proton in the mass of the beryl and this in 
turn builds Be" which breaks down into two oc-par- 
ticles is so unlikely as not to como into consideration 
at all in accounting for the excess helium. 

All tho above possible mechanisms are, therefore, 
insufficient to account for tho excess helium in the 
beryls such as from Chester, Form., U.S.A., containing 
0-19 X 10 9 gm. uranium which would generate 
approximately 0*005 c.c. of helium in 300 X 10* years, 
a reasonable lapse of timo since the Palaeozoic age, 
compared to the experimentally determined value of 
at least 0*08 c.c. 

Nevertheless, such possible sources of extraneous 
holium must bo considered when determining geological 
age by tho helium ratio, especially when the lighter 
elements are in abundance. 

Wm. D. Urry. 

Massachusetts Institute of Technology, 

Cambridge, Mass. 

Oct. 8. 

’/‘roc Roy. A. 80, r*72 : t»08. A, 84. 11*4 : 1910. 

* A. Vhy*. Chen /V, H., 118. 170: 192*. 

" NatCRK. 18$, 5fl7 ; 1929. 

* Natprk. 188, 007 ; 1929. 

* Proe. Hop. A’or.. A, 188. 743; 1932. 

' Croc. Hoy. Snr., A, 188, 099; 1932. 

7 Pror. Roy. So?., A, 188. 709 ; 1932. 


Natural Melody 

In his letter in Nature of November 5 on “Natural 
Melody” Sir Richard Paget inquires whether such 
an effect can have been produced in Nature, as, for 
example, by A broken bamboo stem. The following 
extract from Godinho de Eredia’s “Report on tho 
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Golden Chersonese” : 1597-1600 (English translation 
by Mr. J. V, Mills of the Malayan Civil Service) 
may be of interest, though it concerns speech, not 
melody : 

“To conclude entirely with the Peninsula, I will 
relate a curious phenomenon which occurs at the 
mouth and entrance of the River Panagim [now 
called the River Linggi. J.B.S.] : here there are 
dense thickets of Bamboos, and among them are 
two very tall stout Bamboos which are set in such 
a manner that one of them towers over the other ; 
now it is an actual fact that by day and by night 
human voices are heard proceeding from these 
Bamboos ; ono of them says 4 Suda\ that is to say, 
'Enough', and the other replies ‘ Bolon\ which is as 
much os to say 'Not yet \ 

“I always regarded this os a worthless fairy-tale, 
tin til Affonso Vicente, Ambassador to Achem, 
asHurcd me that he personally heard these voices 
saying ‘ suda \ * boUm\ when he went to this place 
on the Panagim for the sole purpose of observing 
this most curious occurrence in tho year 1595.” 

J. B. Scrivenor. 

68 , Chaucer Road, 

Bedford. 

Nov. 6. 


An Epithelial Tumour of the Intestine of a Frog 

The following report is made because a similar 
pathological condition has not previously come to 
my attention. The frog, liana pipiem , was brought 
to the laboratory from the frog tanks with a number 
of others for the use of students. There was nothing 
in its external appearance to indicate any abnormality. 
It seemed as well nourished as any. When the 
abdomen was opened it was found to be nearly 
filled with an irregularly cubical mass, the liver was 
much compressed and only about two centimetres 
of intestine could bo found. In colour the mass was 
pale yellowish brown ; its consistency varied, some 
parts being quite firm to the touch and others cystic. 
On section, tubular openings coursing irregularly 
through the mass were disclosed, and where these 
were near the surface they gave the impression of 
a cyst when palpated. These tubes appeared to bo 
the missing intestine. The entire specimen was 
submitted to the Department of Pathology, which 
reported as follows : 

“Large yellowish tumour mass occupying main 
part of abdomen of frog, with a lumen suggesting 
intestine. 

“Section shows tumour to be of epithelial origin ; 
the cells are arranged in irregular acini suggesting 
a tumour arising from intestine. 

“Epithelial tumour.” 

It is remarkable that the frog could have lived 
in spite of the interference with digestion and 
absorption that would seem inevitable from the 
presence of so large a mass in the abdomen, and 
especially of one involving the intestine to so great 
an extent. Inspection and handling of the voluntary 
muscles did not reveal any atrophy. I shall be much 
interested to hear from anyone who has observed 
a similar condition, and should like to secure all the 
information possible as to the frequency of occurrence, 
rate of growth, and effect on health and length of life, 

Audrey W. Downs, 

Department of Physiology and Pharmacology, 
University of Alberta. 

Oct. 21. 
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Research Items 


Precious Stones in Medieval Folklore.—Dr. J. P. 
Heather has made a study of the references to precious 
stones in the middle-English verse of the fourteenth 
century, comparing these with the treatment of the 
subject in the Anglo-Norman lapidaries ( Folk-lore , 
vol. 42, pt. 3). Although precious stones are 
connected with animals on many occasions in the 
verse, especially os similes, reference to the belief, 
common in the lapidaries, that precious stones were 
found in the heads of animals, such as toads, vultures, 
crabs, practically do not occur ; yet their frequency 
in later literature suggests that they were well 
known among the people. In another direction, 
stones were connected with Nature. In the works 
of the poet Cower each of the fifteen stars has its 
herb and its precious stone, and stones are enumerated 
as set in the crown of the sun. The first three, 
Lieuchis, Astrioes and Ceramius, “no persone hath 
upon ertho”. Six of the remainder—crystal, 
adamant, smaragdino, elitropius, j os pis and jacinthus 
— are well known ; but ydriados and dendides are 
not traceable in the lapidaries. Precious stones have 
their effect on both men and women in regard to 
thoir qualities and character, while some improve 
their moral qualities. Other stones confer invisi¬ 
bility, or invincibility in combat, or eloquence, and 
so forth. In virtue of a hyacinth engraved with a 
figure, half woman and half fish, set in fine gold, 
covered with wax and held in the fist, “you will 
be seen of no man”. The property of a stone to 
which reference is made most frequently in verse is 
that of shining with its own, and not reflected light, 
this quite overshadowing the magical property, 
though the latter is well known. Thus the carbuncle 
in “The Romaunt of the Rose” gives forth a light 
at night by which “men mighte seen to go, for 
nede, a rayle or two, in length© and brede”. Refer¬ 
ences to the healing power of the stones are not 
frequent, though there is abundant evidence that 
it did exist. In regard to use, reference is most 
frequent in relation to burial rites. 

The State in Ancient India.—The concept of the 
State in ancient India and the sphere of State- 
action, topics upon which there is much difference 
of opinion among European and Indian scholars, is 
discussed by R. Pratapagiri in the Journal of the 
University of Bombay , vol. 1, pt. 1. The end of the 
State is to maintain dharma , upon which the security 
and prosperity of the realm depend. The different 
orders and castes are to be strictly confined to their 
appointed functions and it is the duty of the king 
both to protect the four orders in the performance 
of these functions and to see that they carry them 
out. Otherwise the State would dissolve into mutu¬ 
ally repellent atoms. Further, it is the duty of the 
king to lead book into the right path any who stray 
from the rules of their caste or order. The king 
not only could, but also should, interfere in the most 
private relationships of life. The only limits to the 
power of the State are of a theocratic nature. It 
is the duty of the king to protect the sacred groves 
and the castes and orders engaged in religious 
observance. By this protection and restriction he 
increases the dharma in his realm. He is therefore 
the root of dharma. It follows that the ancient 
• Indian State is of the autocratic type and highly 
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centralised, the king being executive, administrative 
and legislative head, ns well as military leader, 
guiding and controlling the religious, moral and 
social life of his people. Hence whon imperial govern¬ 
ment was established, and especially under the 
Mauryan monarchs, the growth of tho king’s authority 
led to tho establishment of councils and a bureau¬ 
cratic system which usurped the place of tho ancient 
meetings of the folk. The kingship was not a con¬ 
stitutional institution limited by checks, as some 
think, but on autocracy of which tho only limitation 
was its end—the maintenance of dharma. 

Characteristics of Geographical Races of Beetles.— 
While the geographical variations of morphological 
characters within a species have been extensivoly 
studied, practically no work has been done on 
the physiological differences between geographical 
races. A recent paper by Krurnbiogel on the 
races of the beetle Carabus nemoralis ( Zoolog . 
Jahrb ., Systetnatik, (>3, 1932) is largely physiological 
in its outlook and methods and deserves, therefore, 
special attention. Temperature reactions of various 
geographical races of the beetle havo proved to be 
in direct correlation with the climatic conditions of 
the respective areas of their occurrence. Positive 
reactions to light increased in their regularity and 
intensity when a series of races ranging from north 
European to the Mediterranean wore examined. 
These physiological characteristics wore found to 
change gradually from north to south. Particularly 
interesting is the fact that two races from widely 
distant areas can differ physiologically just as much 
as two distinct species, while morphologically they 
are clearly jconspecifio. Moreover, the races which 
can bo oasily separated by their reactions towards 
light arc often almost identical morphologically. 
An exact morphological analysis, however, revealed 
differences between them, namely, in the shape of 
the eyes and in their structure. 

Control of the Citrus Black Fly in Jamaica.—The 
citrus black fly (Aleurooanthus woglumi Ash.) is 
one of the major posts affecting citrus treoB in 
Jamaica. The control of this insect by the use of 
insecticides presents great difficulties, especially as 
citrus trees in Jamaica are rarely cultivated in 
regular grovos, but aro scattered among other 
trees which also harbour tho pest. The question 
of its control by biological means is discussed by 
Mr, W. H. Edwards, the Government entomologist, 
in Entomological Bulletin No. 6 (1932) of the Jamaica 
Department of Science and Agriculture. The recent 
introduction of the Chalcid parasito, Eretmocerus 
serius Silv., for the purpose of attempting to control 
the citrus black fly in Cuba, has been attended by 
remarkable results, since this pest seems to havo 
been eradicated in regions where the parasite was 
liberated. This outcome naturally suggested trial of 
tho same experiment in Jamaica and supplies of 
parasitised black fly nymphs wero sont by Dr. J. G. 
Myers from Cuba. Mr. Edwards states that the 
breeding out of these parasites from the material 
thus obtained has been successful and that libera¬ 
tions have already taken place in three selected 
localities. While it is premature to assert whother 
the parasites will establish themselves under those 
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new environmental conditions, as successfully as 
they have done in Cuba, there is every reason to 
believe that they will do so. If the expected result 
follows, the introduction should prove of immense 
benofit to the Jamaican citrus-growing industry. 

A New Species of Coeloplana .—-A single specimen 
of Coeloplana metschnikowii was discovered in the 
Red Sea and described in 1880, and no other species, 
indeed no other specimen, was recorded until 1902 
when Abbott gave an account of two new species 
from Misaki, Japan. Since then seven other species 
have been described, namely, two more from Misaki, 
two from Ann am, two from French Indo-China and 
one from Amboina. The latest of the four species 
from Misaki is C. echinicola described by H. Tanaka 
(Mem. Coll . Sci ., Kyoto Imp. Univ., sor. B, vol. 7, No. 
5, Art. 12, 1932) who obtained specimens on the test 
of a sea-urchin, Taxopneustes pileolus . This species 
is distinguished by its coloration and by the large 
number (thirty two, eight larger ami twenty-four 
smaller) of its dorsal processes. The author states 
that asexual reproduction by means of laceration 
occurs especially during the night in early summer. 
One fairly large individual produced more than ten 
lacerated pieces in a week but this process ceased 
after the middle of August and in September this 
Coeloplana disappeared entirely from the littoral 
zone. In another paper (Art. 11) in the same journal 
the author gives an account of re-organisation in 
regenerating pieces of Coeloplana.. 

New Thermophilic Organisms.- - During the summer 
of 1930, Dr. E. Hindie visited the thermal springs at 
Bax, near Bordoaux, and on the surface of the pool 
of hot water in the market place noticed a floating 
scum of organic matter, consisting of blue-green algae 
and other filamentous organisms, some of which he 
collected and brought back for examination (J. Hoy. 
Micr. Soc. y vol. 52, pt. 2, 1932). When examined 
four weeks later, the only obvious living organisms 
were bacteria, but as the temperature of the thermal 
pool was about 54° C., some of the material was 
incubated in boiled tap-water at this temperature 
for one or two weeks and ft variety of micro-organisms 
developed in the liquid, including at least two groups 
of which there is only one previous record of their 
activo life at such high temperatures. At least two 
species of amenhm wero observed in the cultures, one 
comparatively large, 20-30p in diameter, the other 
smaller and probably, from its structure and the 
absence of any flagellate phase, belonging to the 
genus Hartman nella. The larger species soon died 
out but the Hartmannella has been cultivated and 
found to be very susceptible to slight alterations in 
temperature. In spite of abundant growth at 53°- 
54° C. for nearly a year, all attempts to raise the 
temperature at which the species would grow by 
even 1° C. gave negative results; when the tem¬ 
perature was so raised all active forms quickly dis¬ 
appeared. Encysted forms were unaffected and when 
grown again at 54° (’. activo amoebic resulted. The 
cysts withstand temperaturos ranging from below 
0° C. to at least 00° C. and dried cysts kept in an 
unheated shed were found to bo alive ton months 
later. The original material from Bax, when reheated 
at 54° C., also showed the presence of spirochaetes 
identical with those commonly found in rivers and 
pools ; these thermophilic races have probably boon 
derived from individuals to which such high tem¬ 
peratures would be rapidly fatal, 
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Bud Mutation in Ficus .—Mr. K. P. Biswas, curator 
of the Herbarium, Royal Botanic Garden, Caloutta, 
reports an interesting bud mutation on one of 
the branches of a tree of Ficus Krishna* DC., 
which has been growing in the nursery of the Garden 
for thirty-two years. Ficus Krishna* itself is a species 
of uncertain status and origin. Only ten per cent 
of the seed breed true, the other ninety per cent 
givo Ficus Bengalensis L. The plant was named 
by C. de Candolle in 1901, but the Indian view is 
that it is a garden variety of F . Bengalensis, and 
Prof. Molisch when visiting Calcutta in 1929 also 
considered it a mutation of this spocios. A bud 
mutation now developed in the Botanic Garden has 
broad flat leaves like the leaves of F . Bengalensis , 
and suggests that F. Krishnm may prove to be a 
chimaira with a core of F, Bengalensis. Dr. S. 
Hidayetulla has taken up the study of the genetics 
and cytology of this species. 

Surveys in South Georgia.—The highly indented 
coastline of South Georgia affords numerous har¬ 
bours and anchorages, many of which have been 
used and roughly surveyed by whalers and explor¬ 
ing expeditions, but most were not accurately 
charted until the *‘Discovery” expedition took the 
work in hand. The results of this work, during 
such timo as wets available in the seasons 1926-27, 
1928-29 and 1929-30, is now published in the 
“Narrative of Hydrographic Survey Observations 
in South Georgia and the South Shetland Islands, 
1920-1930, by Lieut.-Comdr. J. M. Chaplin, R.N. 
(Discovery Reports , Vol. 3, pp. 297-344). Some of 
the work was done in R.R.S. Discovery and S.S, 
William Scoresby , but most in a motor-boat. Alto¬ 
gether 357 miles of coast-line were surveyed under 
conditions of no small difficulty, since on about one 
day in four the weather prevented work being done. 
All the harbours wero hydrographically surveyed in 
addition. The volume includes reproductions of the 
Admiralty charts on which the surveys appear. 
The work in the South Shetlands was very limited 
and in the South Orkneys was confined to Borge 
Bay on Singy Island, which is also known to the 
whalers as Bruce Bay. In the South Orkneys, 
practically all the coast-line of Coronation Island 
needs to be re-surveyed, and in the South Shetlands 
many corrections will have to be made to charts. 
Among the photographs reproduced in this volume 
is a striking one of a discoloured iceberg which 
shows how iee may bo taken for land and explains 
some of the erroneous landfalls of polar regions. 

Schuster-Smith Magnetometer at Helwan.—Continuous 
terrestrial magnetic registration has now been in 
progress at Helwan, Egypt, for twenty-four years, 
and data of great value have boon accumulated 
(though unfortunately tho hourly values have not 
been published). The absolute values of the horizontal 
and vertical force have been derived hitherto from a 
Kew inagnotometer, but recently the instrumental 
equipment of the Observatory has boon greatly 
improvod by the installation of a Schuster-Smith 
magnetometer. This is a copy, on a slightly smaller 
scale, of the original instrument designed at the 
National Physical Laboratory, with certain improve¬ 
ments. Its constants have not been determined by 
measuring the dimensions of the coil, but have been 
obtained by comparison with the standard Schuster- 
Smith magnetometer at Abinger. Its great advantage 
is the speed and accuracy of the measures which it 
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affords, Comparisons of its determinations with 
those simultaneously made with the Kow magneto¬ 
meter, over a period of five months, aro reported on 
in Bulletin No. 35 (Cairo, 1932) of the Holwan 
Observatory ; they disclose a difference of about 30y 
between the two sets of measures, From January 1, 
1932, the new instrument is to be adopted as the 
Holwan standard instrument. 

A Centrifugal Machine for Examining the Adhesion of 
Layers of Lubricant to Metallic Surfaces. -In a paper 
road before the Institution of Petroleum Tech¬ 
nologists, W. F. Parish and L. Cam men describo a 
high-speed centrifugal machine, built on the lines 
of the Sperry gyroscope, and capable of being rotated 
without appreciable vibration up to spoods of 18,000 
revolutions per minute. An oil film present on the 
rotor of this machine is thrown off in stages, as Lho 
speed of rotation is increased. The first portions to 
fly off are those constituting the thick film responsible 
for the ‘complete 1 or ‘film’ lubrication, in which the 
laws of hydrodynamics hold good. The outer por¬ 
tions of this layer are torn off fairly easily, the inner 
portions less so, the adhesion to the metal apparently 


increasing on passing from the exterior to the interior 
of this fluid film. Possibly the intensity of tho 
attraction to the metal varies as the inverse square 
of the distance in this region. When the whole of 
this outer film has been thrown off, there still remains 
a layer of oil, tormod the ‘Langmuir 1 layer, which is 
many moloculos thick, and can bo wiped off bv a 
piece of paper. It cannot, however, be thrown off 
by centrifugal force, until speeds many thousands of 
revolutions greater than those needed to remove the 
whole of tho ‘Coulomb Law 1 or loosely attachod 
layer are reached. When this ‘Langmuir 1 layer has 
been removed by wiping, further centrifuging causes 
a fresh, very similar layer of oil to appear, almost 
certainly by extrusion of oil occluded in very fine 
cracks in the metallic rotor. Several such films can bo 
reconstructed from the occluded oil, after wiping off 
each film in succession after formation. The authors 
state that the occluded oil is prevented from corning out 
during the first centrifuging by the restraining offoct 
of the first ‘Langmuir 1 film. The instrument has boon 
used as a means of performing a ‘mechanical fraction¬ 
ation 1 on castor oil, some part of which appears to 
have a different affinity for the metal from the rest. 


Astronomical Topics 


The Partial Lunar Eclipse of September 14 ,—Prof. 
0. D. Perrine, director of the Cordoba Observatory, 
sends a note on the final phase of this eclipse. He 
states that tho departing shadow was dark greyish, 
almost black, and that it wos considerably broader 
than the amount to bo expected at the time, which 
was, however* not accurately noted. Its sharpness 
recalled a partial solar eclipse. He thinks that it 
was from fifty to a hundred miles broader than the 
computed value, and asks what tho appearance was 
to those who saw tho maximum phase of the eclipse. 
This was observed by tho writer of this note, and 
there was an unmistakable sunlit rim at the moon’s 
north limb ; it was not measured, but agreed roughly 
with tho predicted amount. 

Prof. Perrine notes in hiH letter that there was 
still a considerable amount- of volcanic ash in the 
air at the time ; if tho terrestrial region throwing 
the shadow had been in his neighbourhood, we might 
ascribe tho broadening of the shadow to this cause ; 
but actually it was far north of the equator, indeed 
near the arctic circlo ; the cause therefore is unex¬ 
plained. 

Star of Greatest Known Mass.- A few yours ago 
Prof. J. 8. Plaskett annoimced that the star ILD. + 6 0 
1309, in Monoceros is a very massive spectroscopic 
binary, the minimum masses of the two components 
being 76 and 63 times that of the sun ; this was the 
most massive star known, for Miss Maury showed 
that the mass of some 300 times the sun, announced 
by Ludendorff for Upsilon Sagittarii, was based on a 
misinterpretation of the shifts of lines in its spectrum ; 
it is a massive star, but far below Ludendorff’s 
estimate. Dr. J. A. Pearse announces (Afon. Not. 
Roy. Astro. Soc.y Oct.) the detection of another very 
massive star at Victoria Observatory ; this is H.D, 
698, magnitude 7, in Cassiopeia ; its spectral type 
is B9seJk ; it is a binary with a period of 55*9 days, 
eccentricity 0 *03 ; both spectra are visible, but that 
of the smaller star is faint; the minimum masses 
are 119 -2 and 44 *9 times that of the sun. An interest¬ 
ing fetoture is that for part of the revolution the K 
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line of calcium appears triple, the third component 
being duo to interstellar calcium. The strength of 
the iatlor lino is used to deduce tho distance of the 
star, which comes out as 1220 parsons. Tho absoluto 
magnitudes are -31 for tho brighter star, and —1-6 
for the fainter one, which is of type f?5. The 
star gives further confirmation of the existence of 
interstellar calcium. It is only in very distant stars 
that the linos duo to it can be detected, anil only 
in certain spectral types ; since if the star has broad 
calcium lines of its own, these mask tho interstellar 
ones, unless they are separated by rapid motion in 
tho line of sight. 

Annual of the Astronomical Observatory of Madrid.— 
The annual of this Observatory, besides giving the 
usual information of an astronomical almanac, con¬ 
tains much other interesting matter. There is a table 
of tho parallaxes, magnitudes and spectral typos of 
the 36 newest stars, and another of tho elements of 
comets soon at moro than one apparition (there are 
two omissions, tho comets Pons-Coggia-Winnecke- 
Forbes and Grigg-Skjellerup) ; there iH also a 
definitive orbit of comet Wilk, 1930 II, by Rafael 
Carrasco : 

T 1930 Jan. 22-305227 U.T. 
w 157 ^ 29' 18-78* \ 
a 179 0 11-78 } 1030-0 

i 124 31 0-23 j 

log q 9-8276021 
logo 2-8975315 
Period 22197 years. 

He gave similar elements last year, but tho present- 
investigation is moro exhaustive, including all known 
observations. Mr. F. K. Seagravo found a similar 
period, but he did not include so many observations. 

Another useful chapter deals with tho families of 
asteroids discovered by Prof. Hirayama, with dia¬ 
grams showing how they are grouped. There is also a 
table of all the asteroids arranged in order of period, 
which for many purposes is more useful than the order 
of discovery. Finally, there are details of the observa¬ 
tions of solar prominences made at Madrid in 1930. 
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Archaeology of Central America* 


F default of any statement to the contrary, it is to 
be assumed that “ Contributions to Amorican 
Archaeology ” is to serve as a medium of publication 
for results of the activities of the Carnegie Institution 
of Washington in American archreological investiga¬ 
tion which are not on a sufficiently large scale to 
justify a separate monograph. The magnitude of an 
excavation, fortunately, is no gauge of its importance, 
and although neither of the investigations in the field 
recorded hero proved sensational in its results, each 
makes a contribution to tin* archaeology of Central 
America of specific interest, if of limited range. 

(1) The excavation of mounds at Baking Pot, 
British Honduras, by Mr. Oliver Ricketson afforded 
some interesting, if somewhat obscure, evidence bear¬ 
ing on burial customs undor the Mayan * Old Empire \ 
The mounds in question, situated about six miles from 
El Cayo, consist of two groups, lying in a clearing, and 
each surrounded by innumerable small house-mounds. 
Of these. Croup TI. was examined superficially only. 
Group I. consisted of three small plazas on which were 
a number of mounds or pyramids. A squarish dorne- 
shaped mound arid a low platform mound on plaza 3 
were the sites of the chief excavation. A fire-pit on 
plaza 2 was excavated to a depth of two metres by the 
removal of ashes and small flints showing the effects of 
intense heat. It was too deep for a cooking-pit and 
may have served as a crematorium. 

On excavation, Mound G, the first of the two 
mounds on plaza 3, proved to be a burial mound, 
rectangular in outline with offsets on three sides. An 
unusual feature was the occurrence of several retaining 
walls of roughly worked stone on the slopes of the 
mound. If the top of the mound had once been 
reached by a stairway on the western slope, obviously 
the side of approach, it must have been of plaster and 
had vanished. 

Fifteen burials wore discovered in that part of the 
mound which was excavated. The last uncovered 
was apparently that of a person of importance, as it 
occupied a stone vault centrally situated in the mound 
and consisting of rough limestone blocks, the inner 
faces of whioh had been sinoothod. They had been 
set in mortar and a cover was formed by limestone 
slabs, of which the edges had not been trimmed. The 
dimensions of the chamber, which was at a depth of 
two metres from the surface of the mound, wero two 
metres in length by 45-50 cm. in width by 50 cm. in 
hoight. A narrow shelf of stone oxtending into the 
grave on both sides at tho bottom reduced the width 
available for the disposal of the body to not more than 
39-42 cm. ; but its function was not evident. On the 
floor of the grave beyond tho skeletal remains at head 
and foot were two black tripod pots. 

The skeletal remains were badly preserved and 
offered little opportunity for examination. The body 
evidently had been laid on its face. With it were ear 
plugs and crude beads of jade, shell rosettes, fragments 
of worked bone, eleven small pieces of iron pyrites, and 
a number of small fragments of jade, round or in thin 
plaques. 

Tne other skeletal remains found in the mound were 
in poor condition, and preservation of anything but 
fragments was in most cases impossible. Ten skulls 
were recovered in a condition which permitted of 

* Contribution* to American Archaeology, vol. J, No*. 1-4. No. 1: 
Excavation* at Baking Tot, British Honduras, by Oliver Rlckctaon, 
It. ; No. 2 : Maya Astronomy, by Dr. John K. Teeple; No, 3; Tho 
Temple of the wall Panel*. Chichen ItxA, by Karl Ruppert; No. 4: 
Notes on the Metate* of Chichen It*4, Yucatan, by Gustav Strtmsvlk. 
(Publication No. 403.) Pp. 111 + 157 + 49 plate*. (Washington, D.C.: 
Carnegie Instutltlon, 1931.) 
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partial examination. Six show fronto-ocoipital de¬ 
formation in varying extremes. Five ore male, four 
indubitably female, and one probably female. The 
average cephalic index is 86*37, &ix ranging abovo this 
average to a maximum of 96*8. 

The disposition of fourteen of, the burials in the 
earth of the mound, some within, some without the 
retaining walls, iB suggestive. Four are buried so near 
the surface and in such relation to one another as to 
suggest that thoy wore sacrificial victims killed and 
hurled from the top of the mound and then buried as 
they lay. 

Evidence for dating the site is lacking until the 
pottery lias been more closely examined. Though not 
an important centre, it was evidently thickly populated 
at some time—it is suggested, on general grounds, not 
later than tho transition between the Old Empire and 
the New, say the seventh to eighth century a.d. 

(2) Tho study of the astronomical system of the 
Mayas has amply repaid the great amount of time and 
thought that has been spent upon it. The present 
work brings out the striking fact that the Mayas 
adopted the position value of numerals, with its 
necessary adjunct, a sign for zero, at least a thousand 
years before this step was taken in Europe. Their 
numerical system, which takes twenty as its base, is 
now thoroughly understood, and has brought to light 
the accurate knowledge that the Mayas attained with 
regard to tho heavenly movements. Dr. Teeple 
gives 365-2420 days as the Maya determination of the 
length of the tropical year; this is about as accurate 
as the mean length of the Gregorian year, which is 
365-2425 days; the truth lies midway between them; 
“but the Maya figure was reached a full thousand 
years before the Gregorian one 

In spite of this knowledge, the Maya appear to have 
used the 365-day year, letting the seasons drift round 
it; they also used a second reckoning by 260-day 
periods, called tzolkins ; thus 73 tzolkins are exactly 
52 of their yeai's. No natural period coincides with 
the tzolkin , but it is vory close to three-quarters of 
the eclipse - year, or interval between successive 
passages of the sun through the moon’s ascending 
node. The Dresdon Codex, the date of whioh is 
given as about a.d, 1100 , is concluded to be an eclipse 
table. The mean length of the lunation was not so 
well determined as that of the tropical year. Two 
different values are mentioned, one being a day wrong 
in two centuries, the other a day in three centuries. 
Five Venus revolutions (synodic) were taken as equal 
to eight of their 365-day periods; this is right within 
a few hours. 

Dr. Teeple has made great endeavours to correlate 
Maya dates with our calendar, but is at present not 
quite confident of the accuracy of the relation that he 
gives provisionally, though he has little doubt that 
the matter will eventually bo settled. A hopeful 
oint is that a total eclipse of the sun is calculated to 
ave occurred on July 16, a.d. 790, on the site of a 
monument concluded to record an eclipse. The date 
agrees with Mr, Goodman’s correlation. 

(3) The excavation of the building sinoe known as 
“ tho Temple of the Wall Panels ” at Chichen ItzA, 
was undertaken as apart of the intensive campaign of 
excavation by the Carnegie Institution on that site. 
Its specific object was to further the investigation 
of the fusion of the Nahua and Mayan architectural 
systems which took place when, in the last 250 years 
before Chichen Itz4 was abandoned in the midale of 
the fifteenth oentury, the city reached the height of 
its glory as a religious centre under alien overlords of 
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Mexican extraction. It was in this period that there 
was an outburst of architectural activity, in which the 
fundamental conception was Mayan, but the presence 
of an alien influence is to be seen in serpent columns, 
sloping lower walls, and other features. 

The Temple of the Wall Panels was chosen for ex¬ 
cavation on account of its central position in what 
is known as the Monjas group. This group would 
appear to have been the nucleus of the city, as it con¬ 
tains most of the pure Mayan buildings of Chichen 
Itz&, as well as structures that are doubtful and others 
that are certainly Nahua. The Temple of the Wall 
Panels was seen to be late from the presence of the 
drums of round columns on the mound ; but beyond 
the fact that it was small, before excavation nothing 
was to be seen of its original plan or elevation. When 
finally cleared, it was found to face west and to consist 
of a solid pyramidal substructure surmounted by a 
temple, with a colonnade, forming on integral part of 
the building, lying directly to the west. The ontire 
edifice rests on a terrace reached by two steps. The 
temple consisted of two chambers, each covered by a 
vaulted roof. Of the outer facing, little remains. In 
tho debris of the talus on the northern and southern 
sides were discovered sculptured stones from panels 
and mask elements which had fallen from the outer 
walls. Two warriors are represented on the north 
panel, one having a long-nose head and an elaborate 
feathered headdress. The figures are tho full height 
of tho panels. 

The entrance to the outer chamber is by a triple 
doorway, 6*71 metres wide, divided by two round 
columns. Each chamber 1ms a crude shrine or 
altar. In the inner room a beautifully carved 
stone was discovered, the figures representing war¬ 
riors. 

In excavating the colonnade, of which the roof 
probably formed the approach to the temple, sculp¬ 
tured stones were found which had fallen face down. 


They were for the most part in sequence and have been 
fitted together. They proved to be elements of the 
panels of the exterior walls. They were not executed 
with that fineness of which the Chichen Itza artists 
were capable, and it is evident that for detail and 
finish dependence was placed on the stucco, of which 
some still adheres to tho stone. These panels are 
elaborately carved with numerous figures of men and 
animals. 

Certain features justify the assignment of the temple 
to the Nahua period. These are the colonnade, serpent 
columns, roof adortwa , a battered basal zone, sculp¬ 
tured panels depicting feathered serpents, the acoutre- 
ments of the warriors, and the sun-disk motive. The 
Atlantean figures which form part of the Nahua 
sculptural complex are here represented only in a 
column drum which had been re-used. This pre¬ 
supposes the building and razing of a structure of 
Nahua type before the erection of the Temple of the 
Wall Panels. 

(4) The rnetate or milling stone upon which the 
peoples of aboriginal America grind their nmizo-eom 
was, and still is, among many of tho Indian tribes 
the most important article of household equipment. 
Except for certain ceremonial examples from Central 
America, it is normally of simple and purely utilitarian 
form. This typological stability gives it a peculiar 
archaeological significance, as it is little likely to be 
affected by fortuitous circumstance. It is therefore 
an admirable source of evidence for certain funda¬ 
mental groupings. The metates of Chichen Itza are 
considered by Dr. Stromsvik as falling into a classifica¬ 
tion of 1 heavy grooved type \ ‘ three-legged un* 
grooved large typo \ and ‘ three-legged ungrooved 
small type \ While suggesting the intrusion of an 
alien influence, he points to the necessity of more 
data on the distribution and cultural affinities of 
grooved and ungrooved metates in Mexico and 
Central America. 


The A.I.V. Process of Conserving Green Fodder 


TN those days of economic nationalism and of de- 
valued currency in terms of gold, it is a cardinal 
principle to produce as much at home as natural con¬ 
ditions allow. Although only the Dr. Panglosses 
believe that Great Britain could feed her people 
entirely and adequately from her own resources, yet 
all who have studied the question think that we could 
go a long way towards this goal. Great Britain, for 
example, is one of the most favoured nations in regard 
to grass production, yet it imports many million 
pounds' worth each of butter, cheese, eggs, meat, and 
concentrated feeding stuff b which could be produced 
at home. The annual bill for imported concentrated 
foods is so high that efforts have been made recently 
to dry artificially the young, protein-rich grass Ond so 
conserve it for winter ‘ keep \ Up to date, experi¬ 
ments made with this object in view in Germany and 
Groat Britain have failed to bring conviction to the 
economist, and it now looks as if the desired end is 
to be achieved by a modification of the old practice 
of ensiling. The ensiling of green fodder crops for 
use as winter keep has made great headway in New 
Zealand, the United States, Holland, and Germany, 
but the English farmer has been slow to realise its 
advantages. However, he has now an opportunity. 
Thanks to the enterprise of Imperial Chemical In¬ 
dustries, Ltd., a new chemical method of ensiling, 
which hails from Finland, has been launched in Great 
Britain, large-scale experiments having been under¬ 
taken at the company^ research station at Jealott’a 
Hill, Berks, and at various other places. 
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When ensilage is made in the ordinary way, in 
tower, stack, or pit, the green fodder undergoes various 
changes, due to enzymes and bacteria, which usually 
entail a loss of 15-30 per cent of its nutrients, and 
much more if anything goes wrong with tho process. 
In the new Finnish process—called the A.I.V. process, 
after tho initials of the discoverer. Prof. A. I. Virtnnen 
—such changes aro inhibited by maintaining the 
fodder at a hydrogen ion concentration of 3-4. This 
is achieved by spraying a dilute acid liquor on to the 
green crop as it is charged into a pit silo ; and mould- 
growth is prevented by spraying the top layer with 
an anti-mould preparation, called ‘ Homesurma 1 
(mould-death). The composition of the acid liquor is 
not revealed, but it is stated to consist mainly of 
hydrochloric acid, whilst ‘ Homesurma ’ is saw! to con¬ 
sist chiefly of allyl mustard oil. When tho pit is fully 
charged, it must be sealed on the top as tightly as 
possible, for example, by means of sacking covered 
with clay or loam, as ingress of air is fatal to success. 
According to Prof, Virtanen, A.I.V. fodder contains 
a much liigher content of digestible protein than 
ordinary silage ; and he estimates tho loss of nutrients 
in the preparation to be 0*2 per cent from respiration, 
nothing from decomposition of proteins, and 1-3 per 
cent from escaped juice. 

The A.I.V, process has achieved remarkable success 
in Finland, where it has been taken up by the butter 
co-operative, export society, Valio, which controls 90 
per cent of the butter exported from that country, 
In 1927 and 1928, the process was being worked out 
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%id tested mainly in the laboratory; in 1920, 
it was used on 3000 farms, and 30,000 metric tons of 
A.l.V. fodder was produced ; in 1931, 100,000 tons 
was made on approximately 10,0(10 farms ; and in 
1932 the process is being used on 13,000 farms. 
All kinds of green crops have been ensiled, but 
legumes or young grass are best for feeding to milch 
cows. 

The ordinary winter ration used in Finland for 
800-gullon cows consists of concentrates, turnips, hay 
and straw : in the A.T.V. ration, all the turnips and 
much (in some casos all) of the concentrates are 
eliminated, together with much of the hay. Ex- 
endilure on imported concentrates has boon reduced 
y 50-80 per cent, and at the same time the milk 
yield has increased. The animals readily eat the 
fodder, ensiled grass being preferred. The free acid 
is said to disappear before the fodder is fed, but on 
most of the Finnish farms using the process a small 
amount of chalk is included in the silage ration. It 
has been found that the animals do not tire of A.l.V. 
fodder, and that their general health remains ex¬ 
cellent : the distribution of lime and phosphorus in 
tho teeth and bones, and of lime, phosphorus, and 
chlorine in the muscles and blood, remains normal. 
The quality of the milk resembles that of summer 
milk, both the butter-fat and protein contents being 
slightly higher than when the cows are fed on the 
ordinary winter ration ; and the butter made from 
winter milk lacks its usual brittleness owing to the 
oleic acid-content, being maintained at summer level. 
Further, the high vitamin content is hold to be of 
great importance to public health, as the majority of 
the inhabitants of northern countries rely mainly on 
milk and milk products for their supplies of vitamins 
A and 1), and hitherto it has been found that the 
growth of children in Finland is practically Confined 
to the months from July to December. 
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The only oapital cost involved is that of making 
the silo pit, which has a diameter of 16J ft. and a depth 
of 4 ft. 0 in. In Finland, where family labour is 
abundant and wood is cheap, this cost is very low* 
Unless the subsoil is chalk, the pit must be lined with 
wood, or with cement if there is danger of water 
seepage. A light wooden superstructure, which is 
transferable from pit to pit, must also be provided ; 
it is placed over the pit when the green material 
reaches the ground level, and filling then prooeeds 
until the superstructure is also full. The fresh 
material is then weighted, in a day or two it sinks to 
the ground level, and the superstructure is removed. 
Working costs vary with the crop ensiled, the yield 
per acre of the crop, and with the cost and efficiency 
of the labour. With labour, as in England, at about 
8 d. per hour, the cost per ton of dry matter (about 
twenty per cent of the green weight) is estimated to 
bo about 22s. 6 d. ; if to this figuro we add £2 per ton 
of dry matter as the inclusive cost of growing grass 
for ensilage with the aid of manures, we obtain a 
total of £3 2s. 6 d. per ton, to which must bo added a 
further small sum for cost of acid and depreciation of 
the silage pit. 

Large-scale trials of the process are being made 
in Denmark as well as in Great Britain ; in addi¬ 
tion, tho process has found a footing in Sweden and 
Norway ; whilst in Germany, where some of Prof. 
Virtanen’s claims are contested, the process, in its 
essential principles, has boon officially adopted and is 
being widely advocated. If found to be a success in 
Groat Britain, the adoption of tho process will not 
only save the country millions of pounds per annum 
on imported concentrates, but will also provide what 
appears to be the only practical, economic solution 
of the problem of utilising flush growth of grass, 
which is one of outstanding importance in the manage¬ 
ment of grassland. 


Buffalo-Fly in Northern Australia 


I^OR yearH past, serious complaints have come from 
* cattle raisers in the northern areas of Australia 
about heavy economic losses due to irritation of stock 
by the buffalo-fly. This led the Commonwealth 
Council for Scientific and Industrial Research in 1930 
to invite Prof. Eduard Handschin, of Basle, to under¬ 
take inquiries in Java and neighbouring islands, as 
well os on tho mainland. Tho object was to oxamine 
possibilities of parasitic control of the peat. Prof. 
Handscliin’s full report is not yet available, but it is 
of interest at this stage to record some of the results 
of his eighteen months’ work. 

As with other alleged economic pests in Australia 
(flying fox, for example), careful inquiry has shown 
that Lyperoaia exigua do Meijero, though serious in 
some places, is by no means responsible for all the 
damage hitherto attributed to it. This fly is present 
everywhere in the Dutch East Indies, where it is not 
regarded as a post ; its bad name in Australia is due 
in part to faulty observation. March and bush flies 
(Tabanus and Biomyia spp.) worry cattle more, in 
Handschin's opinion, than does Lyperoaia. Loss of 
condition in travelling mobs is often put down to 
‘ fly worry ’ when it is due rather to innutritious dry 
gross and water scarcity. Further, the quality of the 
stock in northern Australia is admittedly low. This 
undoubtedly increases the attractiveness, or suscepti¬ 
bility, of tho cattle to the fly. Poor quality of stock 
is probably a cause rather than an effect of the ab¬ 
normally heavy infestation that is frequently observed. 
In short, it is usual to attribute aU fly damage to 
Lyperoaia and to make it tho scapegoat for every 
economic loss in northern Australia. 
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Nevertheless, it remains a distinct menaoe to cattle¬ 
raising, and its passage eastwards into the dairying 
herds of the coastal areas of Queensland might hove 
sorious results. Such spread is already occurring, but 
its geographic limits are set by conditions of tem- 
porat-uro and humidity. The influence of these on 
time of development has been partially worked out 
by Handschin, who feels justified in maintaining that 
the buffalo-fly will never become established in the 
more southerly partB of Australia (western or eastern) 
and probably never farther south than Rockhampton 
in Queensland. There may be temporary incursions 
to lower latitudes, but they will not survive. 

In the sparsely settled areas of tho north, parasitism 
seems the only possible means of control. Nioschulz 
hod already found a number of parasites in Java, 
mostly primary parasites of saprophagous Muacidas , 
not confined to any species of these, but as easily bred 
on Lyperoaia as on them. Twelve of them were reared 
in the laboratories of the Veterinary Researoh In¬ 
stitute at Buitenzorg, and Spalangia sundaica Graham 
(n. sp.), which was the must abundant in the field, 
offered the greatest promise as a possible control for 
Lyperoaia. The female lives about 27 days and lays 
100-170 eggs, each in a separate puparium of a fly. 

There is a northern Australian species tentatively 
named 8. orientalia Graham (n. sp.), morphologically 
quite distinct from S . aundaica , the female of which 
lives for 15 days and lavs 75-85 eggs. In the hope 
of producing a more effective race, Handschin en¬ 
deavoured to cross these two species. Males only 
were produced, indicating that fertilisation had not 
occurred. In the meantime, however, a special strain 
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of S' mtndaioa was reared for several generations on 
Lyperoeia puparia only, and when the male of this 
was crossed with S, orientalie female, remarkable 
result* were obtained, the female offspring living 32 
days (instead of 15) and producing 250 eggs (instead 
of about 80). In other words, the time of life of the 
indigenous species was doubled and the fecundity 
trebled, both highly important characteristics in a 
fight against Lyperosia. The reverse cross gave females 
living only 10 days, instead of the 27 of the S. sundaica 
female, and producing 100 eggs instead of 180. 

Five generations of the more promising cross were 
bred by Handschin, using all possible combinations 
of the parent and derived stock. The results are 
certainly striking, but further research is urgently 
necessary. Arrangements are in train for breeding 
the first cross and releasing it in selected area* near 
Darwin. If results justify it, the work will be extended 
in the wet season to the Gulf Country in North Queens¬ 
land. The chances of appreciable success are, how¬ 
ever, not great ; hence no relaxation of quarantine 
restrictions oan be permitted. An interim report on 
Handschin’s observations, including descriptions of S. 
sundaica and 8, orientalis , has been published. 

A. C. D. R. 

Liquid Fuels 

^TMiE second jubilee memorial lecture to the 
X Society of Chemical Industry, given by Dr. 
A. E. Dunstan, deals with the whole question of the 
utilisation of petroleum, oil from coal, synthetic 
oils, and related subjects, and is printed in Chemistry 
and Industry for October 7 and 14. Natural gas is 
also doalt with. 

Dr. Dunstan pointed out in what directions the 
industrial processes are undergoing modification. In 
the case of motor spirit, the tendency to gum 
formation, which is always present to some extent, 
is minimised by the addition of inhibitors such as 
di- and tri-hydric phenols and some aromatic amines 
and derivatives. Tendency to freezing in the case 
of spirit for use in military aviation is overcome by 
blending with methyl and ethyl alcohols, the hygro¬ 
scopic properties of which may be restrained to some 
extent by the addition of bonzone, amyl and butyl 
alcohols and phenol as binders. 

A limit appears to have been reached in the 
increase of compression ratio possible without 
detonation oven when special fuels aro used, and 
research into the offocts of other factors in engine 
design is suggested. The relation between chemical 
composition (paraffinic, naphthene, aromatic) and 
tendenoy to detonation in a fuel is not absolute, and 
anti-knock valuation oan be made only by engine 
tests. The restriction on the use of cracked spirit 
for aviation may be removed if the authorities can 
be satisfied as to its keeping properties. Compression 
ignition (Diesel type) is steadily advancing in 
importance as compared with spark ignition, par¬ 
ticularly for heavy transport, and Dr. Dims tan 
pointed out its advantages. Even if the price of 
fuel were equal to that of petrol, there would still 
be a very substantial margin of benefit from com¬ 
pression ignition. The bearing of this on the liquid 
fuel industry was made clear. 

The production of oil from coal was carefully 
discussed and the conclusion reached that it appears 
to represent strategic rather than economic advant¬ 
ages. If the total coal used for power, heating, etc., 
as well as hydrogenation is taken into account, the 
most successful processes of hydrogenation will at 

Nq. 3290, Vol, 130] 


present make only 1 ton of oil from 4 tons of coal, 
and the plant is not only extremely complicated 
but also exceedingly costly. Although hydrogenation 
appears to be the most hopeful line technically for 
the production of liquid fuels, its application to coal 
or even tar cannot be put forward at the present 
stage as a business proposition. 


University and Educational Intelligence 

Birmingham.— The Huxley lecture is to be 
delivered by Sir Arthur Salter in the Medical Theatro 
of the University, Edmund Street, on December 1 at 
5.30. The subject of the lecture is : “Next Steps 
in World Recovery”. 

Cambridge.— Sir Charles Sherrington, Waynflete 
professor of physiology in the University of Oxford, 
has been appointed Rede lecturer for the year 1933. 

W. G. Walter, of King’s College, has been elected 
to the Michael Foster research studentship in 
physiology. 

Dr. E. T. S. Walton, of Trinity Coliogo, has been 
awarded the Clerk Maxwell scholarship. 

The Adam Smith prize has boon divided betwoen 
K. S. Isles, of Gonville and Oaius College, and J. H. 
Kirk, of King’s College. 

Dr. N. J. T. M. Needham, of Gonville and Caius 
College, has been approved for the Sc.D. degree. 

The Governing Body of Emmanuel College invites 
applications for a research studentship which wilt be 
awarded in July 1933. The award will be made on 
evidonco submitted by the candidates which should 
include (1) a birth certificate*, (2) two certificates of 
good character, (3) a statement of the proposod course 
of research, (4) evidence of general ability and of 
special fitness for the proposed course of research, 
supported by letters from two professors and other 
teachers, (5) a statement of emoluments or awards, 
already granted, or likely to be granted, from other 
bodies or persons and tenable at Cambridge. Applica¬ 
tions must be sent to the Master in timo to reach 
him not later than June 30. Preference will be given 
to candidates who have already completed one but 
not more than two years of research. The student¬ 
ship has a maximum annual value of £150 and is 
awarded and normally held for two years but may 
be renewed for a third year. The studentship is not 
tenable by a woman or by a graduate of the 
University of Cambridge. 

London.—T he University Court has gratefully 
accepted an offer received from Mr. William Page 
to give to the University, subject to certain con¬ 
ditions, the copyright and material of the Victoria 
County History. 

The building extension of the Northampton 
Polytechnic Institute, St. John Street, E.C.l, will be 
officially opened by H.R.H. Prince George on 
December 2, at 7 p.m. 

The twentieth election to Beit fellowships for 
scientific research will take place on or about July 14, 
1033. Not more than three fellowships will be 
awarded on this occasion. Candidates must be 
graduates of a university of the British Empire and 
under twenty-five years of age. The annual value 
of a fellowship is £250 and it is tenable at the Imperial 
College of Soienoe and Technology. Further informa- 
tion> can be obtained from the Rector, Imperial 
College, South Kensington, London, S.W.7. 
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Calendar of Geographical Exploration 

Nov* ai # 1793 .—Japan and Russia 

A storm drove a Japanese vessel carrying rice to 
Yezo far out to sea, and in early June of the following 
year the Japanese sailors reached the Aleutian 
Islands, recently taken by the Russians. They 
remained there some ten months and reached Okhotsk 
at the end of Juno of the next year. Thence they 
were taken overland to Irkutsk, where they remained 
eight years. They were then taken to St. Petersburg, 
whore the Czar received them and gave them furs. 
Finally they were sent back by sea round Cape Horn 
to Japan with Oapt. KnisenstemV expedition, which 
was intended to conduct a Russian envoy to Japan. 
They were handed to the Japanese authorities in 
1805. A Japanese work written in 1830, in four 
volumes, describes their experiences. It is also 
interesting to note that Krusenstern’s voyage was the 
first Russian circumnavigation of the globe. Ho left 
Kronstadt in 1803, rounded Capo Horn, made some 
observations in the Marquesas Islands and thonco 
proceeded to Kamchatka and Japan ; ho examined 
the strait between Sakhalin and the mainland but 
thought that Sakhalin was a peninsula of Asia. 
Lisianski, who accompanied Krusenstem in another 
vossol, discovered the island named after him. The 
Russian voyage added much to the scientific know¬ 
ledge of the Pacific ; observations of temperature in 
deep waters and of currents and tides were taken and 
astronomical records were kept. 

Nov* 21, 1754.—Basin of the Saskatchewan 

Anthony Hendry, on an expedition for the Hudson 
Ray Company, reached his farthest west, about 
114° W., a little south of 52° N. Hendry left York 
Factory at the mouth of the Hayes River in June 
1764, and using various portageH reached Moose Lake 
and the Saskatchewan River. He explored the region 
between the north and south branches of that river, 
spent the winter with the Blaokfeet Indians and 
returned via the Red Doer River U> the South 
Saskatchewan. 

Nov* 23, 1878.—British Honduras 

Henry Fowler, the Colonial Secretary, started from 
Belize, went up the Belize River and explored much 
of the previously unknown interior. Capt. T. A. 
Joyce, of tho British Museum, has carried out impor¬ 
tant archeological work in this region in recent years, 
disclosing a groat wealth of Maya ruins. These 
surveys have also contributed to geographical know¬ 
ledge of a little-known region. 

Nov. 25 * I 9 I 3*—Gertrude Bell in Arabia 

Gertrude M. L, Bell arrived at Damascus, whence 
she set out on hor 1600 mile journey in Arabia. She 
travelled to Hasan near Teima and thence turned 
east, reaching Hayil, which had only once previously 
seen a European woman, Lady Anne Blunt, who had 
visited it in 1878. The cool reception which she 
received hero made it impossible for her to go south 
as she had hoped and she turned north-east to the 
Euphrates, returning to Damascus via Bagdad and 
Palmyra. Her Arabian experiences began in 1899 ; 
her subsequent travels and archaeological explora¬ 
tions made her reputation as an authority on Asia 
Minor and the northern borderlands of Arabia. She 
died in Bagdad in 1920 while engaged in the organisa¬ 
tion of a museum of antiquities. 
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Societies and Academies 

London 

Royal Society, Nov. 10*—Lord Rutherford, C. E. 
Wynn-Williams, W. B. Lewis and B. V. Bowden: * 
Analysis of a-rays by an annular magnetic field* 
With the assistance of Dr. J. Cockroft, an electro¬ 
magnet has been designed which provides a uniform 
magnetic field, of the order of 10,000 gauss, in an 
annular gap in which a-rays can be bent into a 
circle of 40 cm. radius. The particles are emitted 
from a source placed in the gap, and are detected 
by a small ionisation chamber symmetrically situated 
on the opposite end of a diameter. The interior of 
the whole magnet is exhausted to a low pressure 
( 0-001 mm. mercury). As in previous experiments tho 
ionisation chamber is connected to an amplifier, and 
individual a-particles are automatically counted by 
a system of thyratrons. The analysis is carried out 
by adjusting the magnetic field so as to bring groups 
of different velocities successively on to the slit of 
the counting chamber, tho high velocity edge of a 
group being very sharply defined. Moreover, it is 
necessary to measure small changes of the magnetic 
field with great accuracy. A special method has been 
developed for this purpose, and the relative velocities 
of a number of a-particle groups have already been 
determined with an accuracy of about 1 in 3,000. 
The weak group of a-particles from radium C, 
numbering only 1 in 4,000 of the main radium C' 
group, comprises two distinct components.—W* A. 
Bone, D. M, Newitt and D* T. A. Townend : Gaseous 
combustion at high pressures (14). Explosions of 
hydrogen-air and carbonic oxide air mixtures at 
initial pressures up to 1,000 atmospheres. With 
regard to the actual explosions it was found that:— 
(I) In those of theoretical hydrogen-air media there 
was a quite definite increase in the explosion times 
with density at initial pressures exceeding 260 
atmospheres ; although at 760 atmospheres detona¬ 
tion was instantaneously set up at the firing point 
with such violence as to preclude work at any higher 
pressures ; ( 2 ) in explosions of theoretical carbon 

monoxide-air media the characteristic lag in the 
explosion time, as well as the exothermic effects 
observed during the cooling period—both of which 
hod hitherto consistently increased with the density— 
reached their maxima at an initial pressure some¬ 
where between 350 and 600 atmospheres, and 
thereafter remained constant up to 1,000 atmospheres, 
indicating that the nitrogen activation effect had 
reached maximum within this density range; (31 in 
2CO + O t -f 3 -76CO explosions the explosion times, 
which were always very much shorter than in the 
corresponding 2CO + O* + 3 76N, explosions and 
had remained nearly constant up to initial pressures 
of 260 atmospheres, began definitely to increase 
thereafter with the density, and about the same 
point some slight carbon deposition began to be 
manifest during the explosions, the two circumstances 
probably being connected. The rates of pressure fall 
during the first second of the cooling period imme¬ 
diately after the attainment of maximum pressure 
were always much faster than in the corresponding 
2CO + O a + 3-70N, experiments. 

Society of Public Analysts, Nov* 2.—Theodore 
Rendle: Observations on changes in raspberries after 
picking. The ripening process in raspberries is more 
rapid than in most fruits. Accompanying the ripening 
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there occurs the production of a relatively large 
amount of volatile organic bodies not due to the 
action of micro-organisms. The pectic substances in 
raspberries are subject to rapid change, with the 
destruction of their gelling power ; this change is 
arrested by the application of heat.—W. R. Schoeller 
and H. W. Webb : The separation of uranium from 
tantalum, niobium and titanium. Uranium is 
quantitatively precipitated by tannin from neutralised 
tartrate solution in presence of ammonium acetate 
and chloride. It is quantitatively precipitated from 
oxalate solution by tannin and a slight excess of 
ammonia. Uranium, like zirconium, thorium, 
aluminium and iron (group B) can be quantitatively 
separated from tantalum, niobium and titanium 
(group A) by tannin precipitation of the last three 
elements from feebly acid oxalate solution half* 
saturated with ammonium chloride. In tartaric 
hydrolysis, uranium interferes with the normal course 
of precipitation in the case of niobium, but not of 
tantalum or of mixed pentoxides in which tantalio 
oxide preponderates. —E, J. King : A now form of 
filter stick : its use in gravimetric analysis. A new 
form of filter stick, particularly suitable for the micro- 
analysis of silicic acid, has been devised.—F, J. 
Warth : A new method for the iodimetric titration 
of phenols. The conditions under which iodine is 
absorbed by phenols are discussed. Undor cortain 
specified conditions, in the presence of sodium 
hydroxide two-thirds of the theoretical amounts of 
iodine ore absorbed by phenols, including the oresols. 

Paris 

Academy of Sciences, Oct. 10(195, 589-632).—-Maurice 
Frdchet : The behaviour of certain nuclei of Fredholm 
repeated indefinitely and the probabilities in chain.— 
J. Mirguet: A class of surfaces admitting a continuous 
tangent plane.—A. Kulakoff : The relations between 
the roal parts of the characters of groups.—Pierre 
Dive : The identity of two bodies possessing the same 
Newtonian potential in a common interior region.— 
J. Pirte and L. Malavard : The application of the 
electrical method to a problem concerning the wing 
of finite spread.—Li Hen : Some statistical proper¬ 
ties of the Cepheids.—P. de Fonbrune : A new micro- 
manipulator. A pneumatic control is described 
possessing tho advantages that the needle or micro - 
pipette is unaffected by shaking of the hand ; all 
movements of the control lever are exactly repro¬ 
duced on the microscopic scale by tho needle point. 
More than one of these instruments can be used in 
the field of the objective at the same time.—A. 
Piccard and M. Cosyns : Tho study of the cosmic 
radiation at great altitudes. Results obtained during 
the ascent made on August 18, 1932. A curve is 
given showing the relation between the barometric 
pressure and the intensity of the radiation, the latter 
measured by two types of ionisation chamber. As 
regards the effects of screens, 4 ora. of paraffin had 
no visible effect, but 4-6 cm. of lead oaused a diminu¬ 
tion of 20-36 per eent.— Mile. Suzanne Veil : The 
periodic precipitation of some silver salts. Study of 
the precipitation of silver arsenate, chromate and 
phosphate in; gelatine.—Kapp : The determination of 
hydrogen sulphide in trade effluents. The errors 
caused by the oxidation of the gas by the oxygen 
dissolved in the effluent can be avoided by adding 
cadmium sulphate : cadmium sulphide is not readily 
oxidised and can be carried to the laboratory for 
analysis without change.—A. Stieber : Two combine* 
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tions of boron trichloride, one with hydrogen arsenide 
and the other with phosphorus triohloride. These 
new compounds have the formulas BCl t .AsH» and 
BCIj.PCl,.—G. Schuster : The use of hydrobromic 
acid for tho characterisation of the arylarsinio acids. 
—G. Florence, J. Ensekne and M* Poxzi : Contribu¬ 
tion to the study of tho variations as a function of the 
pH of the ultra-violet spoetra of some hexavalent 
heterocyclic compounds.—J. Durand: The granito of 
Lagu^pio (Tam-et-Garonne).—J. Malavoy and S. 
Serpokryloff: New geological observations in the loop of 
tho Niger. — F. Link : Records of atmospherics. The 
observations were made at tho Observatory of tho Pie- 
du-Midi at an altitude of 2,860 metros, between Nov¬ 
ember 1931 and August 1932. A statistical study of the 
results gavo maxima corresponding to heights of 35 km. 
115 km. and 235 km. The first maximum corresponds 
with the maximum ozone concentration, the second 
with the Kennedy -Heaviside layer and the third to 
the reflecting layer found by the echo method.—-Paul 
Chauchard : The variations of salinity measured by 
means of the electrical conductivity : study of tho 
Ranee at Le ChatoJior. - N. Em. Renescu and B. B* 
Olszewski : Chloral hydrate in the organism. The 
narcotic action of chloral hydrate has been variously 
attributed to chloroform produced by decomposition, 
to the formation of carbon monoxide, and to tho 
effects of unchanged chloral hydrate. The author’s 
experiments are in agreement with the last view. 
Chloral was foiuid in relatively large quantities in all 
the organs, whilst chloroform was found in traces 
only and was absent from some organs.—J. R, Denis, 
P. Paris and P. Rimy : New experiments, under 
natural conditions, on the phototropism of fresh¬ 
water plankton.—Emile Andri and Armand Bloch ; 
Tho otho-esters of glycorol or etho-glyeorides of the 
liver oil of Scymnorhinus lichia .— M. Aynaud ; The 
parasitism of Infusoria in tho walls of the stomach of 
the sheep.—A. Lacassagne : The appearance of cancer 
of the breast in male mice, submitted to injections 
of folliculin. 


Forthcoming Events 

MONDAY, Nov. 21 

Royal Society of Arts, at 8 —(Fothergill Lecture). — 
Com. A, N. G. Firebrace : “Fire Fighting”. 

Chadwick Public Lecture, at 7.30-—(at tho Technical 
College, Bradford).—Prof. S. D. Adsheod: “Seme 
Recent Developments in the Housing Problem’'. 

Royal Geographical Society, at 8.30.—Evelyn Chees- 
man : “The Island of Malekula, New Hebrides”. 

TUESDAY, Nov. 22 

British Science Gutld, at 4.30—(Eighth Annual 
Norman Lockyer Lecture, in the Goldsmiths’ Hall, 
Foster Lane, E.C.).—Sir Frank Smith : “Industrial 
Research and tho Nation’s Balance Shoot”. 

Royal Anthropological Institute, at 8.30—(at the 
School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.l).—Gabrielle M. Vassal : “Life in the 
French Congo”. 

King’s College, London, at 6.30.—M, T. Halorow : 
“The Water Power Developments of the British Isles” 
(succeeding lectures on Nov. 29 and Doc. 6 ). 

University ov Leeds, at 8 .—Dr. C. D. Ellis: “Recent 
Advances in our Knowledge of the Atom”. 

WEDNESDAY, Nov. 23 

Royal Anthropological Institute, at 5'—(at tho 
School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.l).—Discussion on “The Evidence of Man’s 
Kinship with the Primates”, to be opened by Dr. 
Solly Zuckerman. 




788 


NATURE 


[November 19, 1932 


FRIDA Y, Nov. 26 

Chadwick Public Lecture, at 7.30—(at the Town Hall, 
Gateshead). —Dame Louise Mcllroy: “Maternal and 
Infant Welfare”. 

Chemical Society, at 5.30—(Fourth LiversidRO Lecture, 
in the Chemistry Lecture Theatre, University of 
Birmingham).—Dr. F. W. Aston : “Physical Atomic 
Weights”. 

University College, London, at 5.30— Sir James 
Frazer : “The Fear of the Dead in Primitive Religion” 
(succeeding lectures on Nov. 20 and Dec. 1). 

Royal Institution, at 9.—Dr. H. Knox-Shaw ^‘Observa¬ 
tional Evidence for the Expansion of the Universe”. 

SATURDAY, Nov. 26 

University of Cambridge, at 5 ■ (Henry Sidgwick 
Memorial Lecture in the College Hall, Newnharn 
College).—Sir Jamos Jeans : “The Farthest Depths of 
Space”. 


Official Publications Received 

Great Britain and Irktanb 

Birmingham Bureau of Research on Kusnian Economic Conditions. 
Memorandum No, 7: i. Foreign Trade; il. Monetary Condition# ; 
111. IndlceB of Wholesale Prices ; lv. Rtute Budget. Pp. 21. 
(Birmingham : The University.) 

Medical Research Council, Special Report Series No. 174 : Medical 
Uses of Radium : Summary of Reports from Research Outre# for 
19U1 Pp. 694 4 plate#, (London : H.M. Stationery Office,) 1*. 3d. 
net. 

Journal of the Chemical Society. Oetolwr. Pp, lv + 2605 2067 + vlti, 
(London : Chemical Society.) 

University of Reading: The National Institute for Research In 
Dairying. Annua) Report for the Year ending 31st July, 1931. Pp. 
90. (Reading.) 

Proceedings of the Royal Society of Edinburgh. Session 1931 1982. 
Vol. 52, Part 8 . No. 21 : Relative Co-ordinates. By A. G. Walker. 
Pp. 346 363. 9d. N(w. 22 and 23 : Tables of the Elliptic-cylinder 
Functions and Zeros and Turning Points of the Elliptic-cylinder 
Functions. By Hr. E. L. Incc. Pp. 366-433. 7*. No. 24 : Adrenaline 
and the (Kstrous Cycle in the Mouse. By Dr. J. M. Robson. Pp. 
434-444. .1*. (Edinburgh: Robert Grant and Son ; London : Williams 
and Nor gate. Ltd.) 

Transactions of the Institute of Marine Engineers, Incorporated. 
Session 1932. Vol. 44, No. 9, October. Pp. 427-474+xxxiv. (London.) 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1472 (T.3246) ; Measurement of Position Error on 
High Speed Aircraft.. By R. K. Cushing. Pp, 5 + 5 plates, od. net. 
No. 1487 (S.91); Effect of Float Setting on Tako-olf and Top Speed 
Vf HR - by , 1 . L. Hutchinson. Pp. 2 + 1 plat*. 3d. net. (London : 
H.M. Stationery Office.) 

A Mosquito Summary, By John F. Marshall. Pp. 8. (Hayling 
Island : British Mosquito Control Institute.) 9d. 

A Report on the Museums of Canada, by Sir Henry A. Mlers and 
S. F. Markham, to the Carnegie Corporation of New York, to which is 
appended a Directory rtf the Museums of Canada and other parts of 
the British Empire on the Amerieau Continent, Pp. vl+03 + 2 plates. 
IMrectory of Museums and Art. Galleries in Canada, Newfoundland, 
Bermuda, the British West Indies, British Guiana and the Falkland 
islands. Compiled by Sir Henry A. Mlers and S. F. Markham. Pp. 92. 
r»4. ( with Report. (London : The Museums Association.) 

Othkr Countries 

The ImiN’rial Council of Agricultural Research. Scientific Mono- 

S raph No. 3 : The Ojieii Pan System of Whit* Sugar Manufacture. 

‘y b. C Snvastava. Pp, vl+141+7 plates (Calcutta : Govern¬ 
ment of India Central Publication Branch.). 3.2 rupees: 5 s, 6 d. 

Education India. Education In India in 1929-30. Pp. lv+76. 
(Calcutta ; Government of India Central Publication Branch,) 1 4 
rupees; 2 tt. 

Report of the Botanical Survey of India for 1930-31. Pp 12 
(Calcutta.) 

4 S ^L v . cy u of lm ( la Geodetic Report, Vol. 7, from 1st October 1930 
to mil September 1931. Pp. xvll H50 + 29 plates. (Dohra Dun.) 
8 rupees ; 5#. 3d. 

State of Illinois ; Department or Registration and Education : 
Division of Natural History. Bulletin, Vol. 20 , Article 1 : Initial 
Studies of American Elm Diseases in Illinois. By Hubert A. Harris 
Pp. IU + 70. (UrUaaa, JU.) 

Indian Central Cotton Committee: Tccimologlcal Laboratory 
Technological Bulletin, Series B, No. 14 : Variations in the Properties 
of the Cotton Fibre In relation to Its Position on the 8urfhc« of the 
Seed. Part. 1: Fibre-Length ; Part 2: Fibre-Weight: Part 3: 
Fibre-Strength. By Rain Sann Koshai and Dr, Nazir Ahmad. 
Pp. U 4 66, (Bombay.) 1 rupee. 

LTnftuniice solaire et tes progris do la mtftdorologle : rtwultat# 
de 60 anndos d‘observations solautw et mdfcdorulogiques comprenant 
lee observations et leu recherche* effeotu4es A Talence a partir do 1900. 
Par Henri M4men\ Pp. iv +23. (Talenoe : Observatoire de PhyBlquo 
solaire et de MAtAurologie.) 

UJS. Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 9, No. 4, October, Research 
Papers Nor. 482-402. Pp. 457-682. (Washington. D.O. ; Govern¬ 
ment Printing Office.) 26 cents. 
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Proceedings of the American Philosophical Society. Vol. 71 
No. 0. Pp. 309-410. (Philadelphia.) 

VertMfentlichungen aus dem Kaiser Wilhelm-1 natitut fflr Bllikat- 
forsohung in Berlin-Dahlem. Herauegegeben vou Prof. I>r. Wilhelm 
Kifcel. Band 6. Pp. lv+212. (Braunschweig; Frledr. Vleweg und 
Sohu A.-G.) 28 gold marks. 

Annals of tlie Observatory of Lund. No. 3 : Lund Observatory 
Tables for the Conversion of Equatorial Co-ordinates Into Galactic 
Co-ordinate* based on the Galactic Pole R.A. 12* 40“ : Dec. +28® 
(1900.0). Computed under the direction of and provided with an 
Introduction by John Ohlsson. Pp. xxlU + 147. (Lund.) 

Meddelande fr&n Lunds Astrouomlskft Obaervatorlum. Ber. 2, 
Nr. 06 : Second List of Stars with Large Proper-Motions in the A«- 
Zone of Lund. By W. Gyllenhcrg. Pp. 19. l.M) kr. Sor. 2, Nr. 66 ; 
Positions of 241 Stars, mainly Ixmg-pcriod and Irregular Variables, 
and Proper Motions for 117 of these Stars. By Frida Palmdr. Pp. 63. 
5.60 kr. (Lund.) 

TfltlgHkeitubericht der Stemwarte Lund fflr das Bcrichtsjahr 1931. 
Von Knut Lundmark. Pp. 11. (Lund.) 

Commonwealth of Australia; Council for Scientific and Industrial 
Research. Bulletin No. 6fl : The Influence of Growth Stage and 
Frequency of Cutting cm the Yield and Composition of a Perennial 
Gross, PfuUarut tubew*n. By Dr. A. E. V. Richardson, H. B. Trumble 
and R. E. Shapter, Pp. 35. Pamphlet No. 32; The Chemistry of 
Australian Timbers. Part 2: The Chemical Composition of the 
Woods of the Ironbark Group. By W. K. Cohen, A. L. Baldook and 
A. G. Charles. Pp. 38. (Melbourne ; H. J. Green.) 

Indian Journal of Physics, Vol. 7. Part 4. and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 16, Part 4. 
Conducted by Sir C. V, Raman. Pp. 285 -351. (Calcutta.) 1.8 rupees ; 
2 8 . 

Paleontologlese Nftvorslng van die Naslnnale Museum, Bloem¬ 
fontein. Deel 2, Stuk 3 : Dio Stamlyn van die ftebras. Deur Dr. 
Ir. K. C. N. Van Hoepen. Pp. 23-37. (Bloemfontein.) 

Annale van die (Annals of the) Transvaal Museum. Vol. 15, Part 
1, 1st October. Pp. 122. (Pretoria: Government Printer.) 

Sclent I He Paiiers of the Institute of Physical and Chemical Research. 
No. 383 . On the Singlet Prlnetpal Series of Mercury. By Yoshto 
lshida and Shlgeni Hlyama. Pp. 79-82+ plates 13-15. 15 sen. 

Nos. 884-392 : The Effect of Humidity on Supersonic Velocity in 
Air, by Masao Kinoshita and Chthiro Ishll; The Most Probable Values 
of e, e/m and A, by Kanmkichi Shiba ; Carotin in Mango Fruit ( Mayni- 
fera iwlica Lin.), by Ryo Yamamoto, Yasuyosl Oslma and Temo 
Gnrna ; On the Carotinolds in Fresh Tea-Leaf and Fermented Tea, 
by Ryo Yamamoto and Toslro Muraoka : On the Organic Acids in the 
Fruits of Ceylon Olive (Kbpocarpu* terra/us Lin.), by Ryo Yamamoto, 
Yasuyosl Oslma and Teruo Coma; On the Rod Colouring Matter of 
ffieircu# babdariffa L. (a now Glycoside Hivlscln), by Ryo Yamamoto 
ami Yasuyosl Oslma ; The Carotin in the Fruit of Areca catechu Lin., 
by Ryo Yamamoto and Toslro Muraoka ; On the Size of Fog Drop¬ 
lets, by Masao Kinoshita and Klyoslil Uchlyama ; The Effect of Super- 
impOHcd A !b-mating Magnetic Fields upon Dielectric Loos-Angles, 
by YoshiUro Fujikawa and Jlro Kitasato. Pp. 83-162. 60 sen. 

(Tokyo : fwauami Shoten.) 

U.8. Department of the Interior : Office of Education. Bulletin, 
1931, No. 20 : Biennial Survey of Education in the United States, 
1928-1930. Clianter 1 : Statistical Summary of Education, 1929-30. 
By Emery M. Foster. Pp. 12. (Washington, D.O. : Government 
Printing Office.) 5 cents. 

Pabeontologla Stnica. Berios 0, Vol. 7, Fascicle 3 : On the Fossil 
Vertebrate Remains from Localities 2. 7 and 8 at Choukoutlmu By 
C. C, Young. Pp. lv+24 + 1 plate. (Peiping: Geological Survey of 
China.) 

Field Museum of Natural History. Zoological Series, Vol. 18, No. 
11 : Birds of Western China obtained by the Kelley-Roosevelt* 
Expedition. By Outram Bangs. (Publication 314.) Pp. 84D379. 
(Chicago.) 25 cents, 

Proceedings of the United States National Museum. Vol. 81, Art. 
13 : The Trematode Parasite* of Marino Mammals. By Emmett W. 
Price. (No, 2936.) Pp. 68 +12 plates. (Washington, D.C.: Govern¬ 
ment Printing Office.) 

Ceylon. Part 4 ; Education, Science and Art (D). Administration 
Report of the Director of Agriculture for 1931. By Dr. W. Youngmau. 
Pp. DL83. (Colombo: Government Record Office.) 1.65 rupees. 

Report of the Aeronautical Research Institute, Tfikyd Imperial 
University. No. 85 : Thomson Effect of Crystalline Substances. By 
Yosltoat Endfl. Pp. 115-149. 0.40 yen. No. 86: On the Balancing 
of Two-stroke 12-Cylinder Engines. By Fujio Nakanlshl. Pp. 161-159. 
0,16 yen. No. 87 : A New High-Speed Indicator for Internal Com¬ 
bustion Engines. By Fujio Nakanlshl, Masaharu ltd and Klltuo 
Kitamura. Pp. 16D177. 0.25 yen. (T6ky6: Kosetkal Publishing 
House.) 

Journal of the Faculty of Science, Imperial University of Tokyo. 
Section 2 : Geology, Mineralogy, Geography, Seismology. Vol. 8, 
Part 5 : The Seven Islands of Izu Province, a Volcanic Chain. By 
Dr. Bundilro Koto. Pp. 205-219 +4 plates, 0.70 yen. Vol. 8, Part 6 : 
Tertiary Mollusca from the Coalfield of Uryu, Isnlkari. By Matajlro 
Yokoyama. Pp. 221-247+4 plates. 0.70 yen. Sections: Botany. 
Vol. 2, Part 6 : Morphological Studies of Anemonopiit, Acta* and 
Cimicifuga . By Masao Kumazawa. Pp. 413-454. 0,70 yen. Vol. 2, 
Part 7 : On the Structure and Affinities of some Cretaceous Plants 
from Hokkaido, Second Contribution. By Yudzuru Ogwa. Pp. 456- 
483 +plate# 22-24. 0.70 yen. Vol. 4, Part 1: On the Systematic 
Importance of Spodograms In the Leaves of the Japanese Bambusaceae. 
By Kilcht Ohkl. Pp. 180. 1.70 yon. (Tokyo : karusen Co., Ltd.) 

Memoir# of the College of Science, Kyoto Imperial University. 
Series B, Vol. 8, No, 1. Pp. 80. (Tokyo and Kyoto: Manuen Co., 

Government of India; Meteorological Department. Magnetic, 
Meteorclogical and Seismogrophic Observations made at the Govern¬ 
ment Observatories, Bombay and AUbag, in the Year 1929 under the 
direction of Dr. S. K., Banorjl. Pp. lv + 188+5 plates. (Calcutta: 
^‘•Tument of India Central Publication Branch.) 12.2 rupees; 

Tanganyika Territory: Geological Survey. Annual Report, 1931, 
By I>r. K. O. Teale. Pp. 11+61. (Dodoma.) 2l. 6d. 
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The Scientific Outlook 

"FT might have been expected that two such 
addresses as thoso delivered by Sir Alfred 
Ewing and Prof. Miles Walker at the York meet¬ 
ing of the British Association would have provoked 
a storm of criticism. Much of the criticism has, 
however, been directed at the details of the 
scheme proposed by Prof. Miles Walker, and some 
of the critics have assumed that his address 
advocated the participation in government of the 
engineer as distinct from other scientific workers, 
or indeed from those possessing a scientific outlook 
or the capacity to assess technical and scientific 
factors. Few of the critics have revealed any 
appreciation of the difficulties with which mass 
production confronts our civilisation or the moral 
weakness of man as compared with his tremendous 
command over natural forces. 

The fact that both addressos wore delivered by 
engineers has made it easier for prejudice to 
obscure the real issues by representing the addresses 
as sectarian clamourings for greater power. The 
fundamental challenge which they issue to the 
present order was ignored and it was left for 
Prof. J. L. My res, at tho Oxford meeting of the 
Association of Special Libraries and Information 
Bureaux, in an address on “Science and the 
Humanities”, to direct attention to this challenge. 
Prof. Miles Walker’s address does not so much 
outline an experiment in sociology, an attompt to 
relate knowledge and power more effectively and 
to eliminate prejudice, as offer a challenge to the 
general outlook of to-day, the poverty of which 
is one of our most serious troubles. Men have 
assumed too easily that tho present depression will 
be ended by the old methods and that a return 
to prosperity will come without special effort. 

Two things are involved in any such effort, on 
both of which Prof. Miles Walker touches : accu¬ 
rate knowledge of the changes which are taking 
place in our civilisation as a result of the applica¬ 
tion of scientific discoveries, and particularly of 
the consequences of power production and of the 
increased means of communication, whether in the 
sense of transport or of intelligence such as in broad¬ 
casting ; and secondly, the training which must 
now be given to people in this age to render 
them oompetent to live. 

It is at this point that we reach the essential 
challenge to modem politios, economies and 
education implicit in the last part of Sir Alfred 
Ewing’s address. What sooiety must inevitably 
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consider is the relative value of science and the 
humanities both in the organisation and develop¬ 
ment of the world order and in the preparation 
of the individual members to enjoy the privileges 
and discharge the responsibilities inherent in 
membership of a society based on scientific 
achievements. The criticism of the scientific 
training given by our existing educational system, 
which came from Prof. Miles Walker, is supported 
by similar criticism from many other quarters ; 
in neither education, politics nor economics is it 
wise to assume that our present institutions 
will stand the test without radical transformation. 

The relative contribution of science and the 
humanities at thiB juncture of national or world 
'affairs cannot bo determined merely by reference 
to discussions on this subject in the past. The 
question must be examined in relation to the 
factors of to-day, and Prof. Myres in his analysis 
wisely refers us back to the main purposes of any 
system of education. One main object of education 
must be to place at the disposal of the next 
generation the experience accumulated in the past 
of what takes place around us and of the way 
in which people react to their environment, 
leaving it to the coming generation to make what 
use it chooses of such experience and to develop 
its own interpretation. This is, of course, the 
attitude wliich in the past scientific workers have 
adopted towards their own discoveries. They 
have been content for others to make of them 
what use they would and have been comparatively 
indifferent to the far-reaching consequences which 
for good or ill have sometimes flowed from their 
application. It is this indifference, or the divorce 
of knowledge from life, that has marred much 
of our teaching of science and created a prejudice 
against learning. 

The economio consequences of the increased 
productive powers conferred by mechanical scienoe, 
the prostitution of scientific knowledge to destruc¬ 
tive purposes in armaments, the misuse or abuse 
of the advantages of modern transport, radio, the 
cinema for anti-social purposes, and the immense 
powers for mischief which the application of 
modern scientific discoveries puts in the hands of 
oareless or vicious individuals in themselves have 
brought many to realise that neither scienoe nor 
society can continue to be unconcerned with the 
social and moral consequences of scientific research. 
It is, however, less frequently perceived that 
brilliant progress in scientific research and dis¬ 
covery can proceed side by side with the full 
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development of moral qualities and (esthetic or 
artistic tastes, and that in fact in the absence of 
such an environment scientific advance is impeded. 

The pursuit of this main objective in education 
accordingly leads us to realise how closely related 
are scientific achievement and cultural or moral 
standards. Prof Myres pointed out, however, 
how much more closely they are related in the 
seoond main objective of education, the training 
of the growing generation in the use of knowledge. 
This involves the development of human qualities 
and individualism, the teaching of self-conscious¬ 
ness and of control of oneself, individually and 
in relation to others. This aspect of knowledge 
or information is often overlooked, and-results in 
tho rigid distinction between the natural sciences 
and the humanities whioh has worked bo much 
mischief in education. The human sciences— 
human biology, psychology, and statistical 
economics—form a coherent system and are a 
fitting subject of scientific study, while moral, 
political, economic and aesthetic subjects have a 
geographical as well as a historical aspect or 
distribution. It is only when the geographical 
distribution is taken into account that the humani¬ 
ties come into a right relation with life. Indi¬ 
viduals and societies alike have a geography and 
a historical geography as well as a biography, and 
this inevitably wears thin the distinction between, 
science and the humanities. 

Moreover, the distinction between pure and 
applied science rests on essentially the same 
factors. So long as they are concerned with 
problems which have a systematic solution 
independent of local or temporary conditions, even 
agriculture and engineering are in effect pure 
sciences. It is only when they are taking account 
of local or temporal factors that they beoome 
‘applied’, and perhaps one reason why so much is 
at present expected from the engineer is that the 
liberal traditions of the engineering profession 
make full allowance for distribution considera¬ 
tions. Accordingly, it should be obvious that a 
systematic scienoe can only be one factor in 
education for life. It stands apart from the 
central mass of knowledge and needs supple¬ 
menting. Similarly a so-called human scienoe has 
little value when it becomes systematised and 
ceases to reveal something significant about man. 

We may humanise the teaching of a systematic 
science by devoting more attention to its historical 
growth and regional applications, as is seen in the 
growing use of anthropology in the administration 
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and education of the baokward races. We may 
clarify and intensify the teaching of the humanities 
by a firmer distinction between their systematic 
aspect and those historical and regional recon¬ 
structions whioh alone can set the present civilisa¬ 
tion in an intelligible perspective. In so doing 
we should undoubtedly increase the effectiveness 
of the training we give as a preparation for life, 
but such teaohing and training demand a priori 
an adequate vision on the part of those giving 
it. They must themselves have put their minds 
accurately and intelligently on the facte and 
situations they have to face. 

It is the general absence of an adequate scientific 
outlook with all that it connotes—the willingness 
to accept change, the capacity to explore new 
situations, and to develop appropriate methods 
undeterred by prejudice or preconceived ideas— 
that is our gravest danger to-day. To that out¬ 
look there must be joined those moral qualities, 
sincerity of purpose, loyalty to truth, patience, 
courage, humility, unselfislmess and the capacity 
to work with others, of which neither the philoso¬ 
pher nor the scientific worker has a monopoly 
and which both have demonstrated can be con¬ 
sistent with the exercise of the greatest intellectual 
gifts. 

The clash between science and the humanities 
or the classics is long since out of place. The 
noblest resources of both are needed in the task 
before us if true are to be sifted from false values. 
Means must be found of making accurate know¬ 
ledge of the facts of the universe eloquent and 
understood of all, and equally the moral conscious¬ 
ness of mankind must be roused to use his know¬ 
ledge to great purposes. It is only as men are 
willing to face the full facts of the situation, to 
develop new methods where they may be called 
for, to renounce on occasion deeply embedded 
habits or even ways of thought and take up the 
challenge of adventure which scientific advanoe 
flings down to them, that we can hope to emerge 
from our present difficulties, and handle success¬ 
fully the many problems presented by an age 
of mechanism with its concomitant leisure. 

For the planning and national planning thus 
involved for the full exploration and interpretation 
of the phenomena of social life, scientific outlook 
and method must be harmoniously linked with a 
Vision of humanity, a sense of values, of order 
mi of* beauty which mankind has learnt to find 
in the individual experience or biography recorded 
in the humanities in great literature apd art. 

§ 3291, Vol. 130] 


The Origin of Mammals 

The Mammal-Like Reptiles of South Africa : and 
the Origin of Mammals . By Dr. Robert Broom. 
(Issued under the auspices of the Carnegie 
Corporation of New York, and the Research 
Board, Union of South Africa.) Pp. xvi-l-376. 
(London : H. F. and G. Witherby, 1932.) 25 s. 
net. 

OR many years the fossil reptiles found in the 
Karroo rooks of South Africa have excited 
great interest because they seem to include the 
ancestors of mammals, or at least show how some 
of the early reptiles may have passed into mammals. 
They date back to the Permian and Triasaic periods, 
when mammals and birds must have had their 
beginning ; and many of them are in so remark¬ 
able a state of preservation as whole skeletons that 
they are most satisfactory for study. Nearly all, 
however, are described in small scattered papers, 
and some are so strange that they have been 
interpreted in different ways at different times by 
various authors, so that it is not easy to obtain 
a good idea of the interesting phase of reptilian 
evolution which they represent. Dr. Broom has 
thus done good service to science by preparing an 
authoritative summary of our present knowledge 
of the subject, to which he himself has contributed 
the greater share during the past thirty years. 
With the aid of a grant from the Carnegie Trust 
he has published a handsome volume, which will 
be eagerly studied by all who are interested in 
current biological problems. 

The Karroo rocks seem to have been formed at 
the mouth of a great river which spread its mud 
over what is now South Africa for many millions 
of years. There were desert regions around, and 
most of the sandstones originated from masses of 
blown sand. The area was sinking, so that an 
immense thickness of deposits accumulated, and 
great changes in the reptile life are observable in 
the successive layers or zones. Dr. Broom briefly 
enumerates these changes, and shows how some of 
the latest Karroo reptiles arc the most mammal¬ 
like, while some of the earliest are most similar to 
the amphibians which were presumably their 
ancestors. There is, however, scarcely any trace 
of these ancestors in South Africa, for the lowest 
Karroo rocks, so far as known, rarely oontain 
remains of vertebrate animals. 

The greater part of Dr. Broom’s book naturally 
consists of a technical systematic account of the 
various genera and species, which are arranged in 
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the several large divisions that he recognises. In 
each case a reference is given to the original de¬ 
scription, when the species has been described 
before ; and when there are synonyms or expressed 
differences of opinion, these are always discussed. 
There are also some important corrections of 
localities assigned to certain fossils in the writings 
of Owen and other pioneers. The descriptions 
and discussions are well illustrated by a series of 
clear diagrams drawn by Dr. Broom himself. 
There are, however, no illustrations of the actual 
fossils, to show their state of preservation and 
permit any judgment as to the reliability of the 
conclusions based on them. Dr. Broom, indeed, 
considers that such illustrations are not needed in 
a scientific treatise, and commends the restored 
figures of fossils published by Traquair and Marsh ; 
but he omits to mention that Traquair’s restora¬ 
tions were usually accompanied by drawings of 
the specimens on which they were based, while 
Marsh’s restorations are considered so unsatis¬ 
factory by later American palaeontologists that 
they have begun to publish figures of the original 
■specimens for reference. He even approves a 
“restored skull drawn from two or three speci¬ 
mens”, without giving any account of the nature 
of the fragments ; thus producing composite por¬ 
traits, so to speak, like those in oertain early works 
on fossil invertebrates which have oaused so much 
oonfusion in stratigraphical geology, and are now 
being remedied by tho publication of photographs 
of the original fossils when these can be traoed. 
This is our only serious criticism of the book, but 
it boars some marks of hasty compilation, and 
we would add that the descriptions of the species 
(especially new species) would have been more 
useful if the locality and horizon had always been 
stated. A table of distribution would have been 
a desirable addition. 

Dr. Broom summarises his results in a most 
interesting chapter on the origin of mammals. He 
discusses the range and the relationships of the 
several groups, and among other ourious facts 
notes the long range in time of the Anomodonts, 
which had a homy beak replacing teeth. Pointing 
also to the Chelonians and the birds, he remarks 
that the homy beak is one of the “most successful 
adaptations ever accomplished”. He adds that 
“all the steps by which the mammals have arisen 
from the reptiles seem to be connected with change 
of habit and ohange of diet, comparatively slow 
moving forms have given place to others with 
greater and greater powers of active movement’ 1 . 
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Small omnivorous and carnivorous animals have 
the best chance of advancement, and the little 
Ictidosaurians of the Upper Karroo seem to be as 
nearly as possible mammals. 

In a concluding chapter Dr. Broom gives a 
sympathetic account of the discoverers and chief 
collectors of tho Karroo fossil reptiles, all of them 
amateurs well occupied in other vocations. Andrew 
Geddes Bain, the pioneer in South African geology, 
was a civil engineer. He was followed by his son 
and J. M. Orpen, and some medical practitioners, 
a clergyman, a farmer, a postmaster, a gardener, 
and a blacksmith. Dr. Broom himself, during most 
of his career in South Africa, has been busily 
engaged in the medical profession, and could only 
devote his leisure to scientific research. He is to 
be congratulated on his remarkable success ; and 
his progress should be stimulated by the admirable 
review of past achievement which he has just 
completed. A. S. W. 


Magical Arts and Beliefs in Europe 

(1) Witchcraft , Magic and Alchemy . By Grillot de 
Givry. Translated by J. Courtenay Locke. 
Pp. 395 + 10 plates. (London, Bombay and 
Sydney: George G. Harrap and Co., Ltd., 1931.) 
42 8. net. 

(2) The Story of the Devil . By Arturo Graf. Trans¬ 
lated from the Italian by Edward Noble Stone; 
with Notes by the Translator. Pp. xiv+296. 
(London: Macmillan and Co., Ltd., 1931.) 15*. 
net. 

(1) Tj^VEN if the claim that this book is unique 
as an iconography of witchcraft and the 
occult were not justified, it would still be note¬ 
worthy in any collection of works dealing with the 
subject of magic for the number and character of 
its illustrations. Three hundred and fifty figures 
in the text, and ten coloured plates, reproduced 
from carvings, drawings, paintings, prints, and 
manuscript or book illustrations, provide a pano¬ 
rama of the magical arts and beliefs in Europe 
from the Middle Ages to the beginning of the nine¬ 
teenth century. Not only do these illustrations 
cover such obvious topics as the devil and his 
angels, the sorcerer and the witch, the alchemist, 
the astrologer, early users of the divining rod, and 
searchers after the philosopher’s stone; but here 
are also divination and fortune telling—whether by 
the hand, the lines and form of the face, olair- 
voyanoe, or the cards end other material meaner- 
the tarot, the cabbala, and the talisman. The 
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pictures of the laboratories and apparatus of the 
alohemist and ‘ puffer ’ in various periods are of 
great interest to the historian of the development 
of scientific investigation. 

The originals of some of the prints and other 
illustrations are of extreme rarity : many are in 
the possession of the author and other collectors ; 
while those which are open to public inspection 
could be consulted only with much expenditure of 
time and money. Now brought together within 
the covers of one book and provided with an 
excellent running commentary, they are made 
accessible to every student, and their value en¬ 
hanced enormously. 

Not a great deal of the material collected here is 
connected directly with folk-lore, that is, with the 
belief of the folk in the stricter sense. In the early 
woodcuts from various sources a wizard crosses 
the sea by means of a spell, witches raise storms or 
sell winds bound by a knotted cord to sailors, and a 
witch draws milk from the handle of an axe stuck 
in a post. In passing, it may be suggested that it 
would be in accordance with popular belief if a 
sorry cow in the background were the source of the 
milk, rather than its condition the cause of a dearth 
which the witch is being asked to remedy, as the 
author believes. 

The greater proportion of the illustrations which 
deal with the witch and related conceptions, how¬ 
ever, are in what may be called the ‘ theological * 
rather than the popular tradition. They range from 
the Last Judgment to the Witches’ Sabbath. It 
is not without significance that the artists’ repre¬ 
sentations of the Sabbath, for example, agree down 
to minute detail with the * official ’ description 
of orthodox writers. It is only in the eighteenth 
century, when the persecution of witches had died 
down, that discrepancies and fantastic details sup¬ 
plied by the artist’s imagination begin to appear. 
In Spain, however, where the tradition perhaps, 
was stronger, Goya even at the beginning of the 
nineteenth century was able to maintain accuracy 
in detail, with startling and horrific effect. It is 
interesting to find that in Germany, so late as the 
middle of the eighteenth century, cartographers, in 
mapping the Hartz district, still kept up the tradi¬ 
tion of showing the Brocken out of all proportion, 
and of representing on the map crowds of witches 
proceeding to the great celebration of the Sabbath 
on broomsticks and on foot. 

Although an examination of those illustrations 
here which relate to witchcraft and attendant 
beliefs, when taken as a whole and in logical 
sequence, tends to confirm the view that the 
accounts of the organisation of the witches and 
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their ceremonial, as we find them in the witchcraft 
persecution, were the product partly of theology, 
partly of imagination stimulated to excess by panic, 
hysteria, and psychopathic aberration, there is no 
doubt that they embody much that was taken 
from authentic popular beliefs, for which parallels 
can be found in the magic of primitive peoples. 
Sometimes these illustrations serve to emphasise 
such points in a way that the literature fails to do. 
It is interesting to note that in representations of 
the witches’ and sorcerers’ dances are cases, clearly, 
of the phenomena of possession which we know 
from other sources was rampant at times in 
medieval Europe. It is also made very apparent 
that witchcraft was closely allied to an animal cult 
and the werewolf belief. In a Teniers’ print the 
witch takes on animal form as she flies up the 
chimney. 

(2) That the devil was in the main a creation of 
the theologian, or perhaps it would be more correct 
to say that his character, attributes, and achieve¬ 
ments were embroidered on a non-Christian con¬ 
cept by theological dogma, is supported by the 
material which has been brought together in Arturo 
Graf’s book. The original, of which the volume 
now under notice is a translation, appeared so long 
ago as 1889. Had it been written to-day, or even 
a decade later than it was, the author’s orientation 
might have been slightly different. Possibly he 
would have laid more emphasis upon the incorpora¬ 
tion into Christianity of elements from the religions 
of the Mediterranean and the Near East, as well as 
on popular belief. This in no way detracts from 
the excellence of his work so far as it goes : but :his 
picture would be by that the more complete in 
detail. That this would have modified his concep¬ 
tion of the devil in any essential is improbable. 
The trend of his thought is indicated by the fact 
that he believed, at the time of writing, the devil 
was dead. 

Graf's purpose was neither analytical nor contro¬ 
versial. He set out to give a plain descriptive 
account of the belief in the devil, mainly as it 
existed in medieval times. The belief, he held, 
originated in the conflict between the powers of 
good and evil which was the predominant element 
in Zoroastrianism and had been adopted by 
Gnostics and Manichaeans. By the time of the 
medieval theologians, the two kingdoms of Heaven 
and Hell had taken their stand over against one 
another in the contest for the domination of the 
world with all the trappings and organisation in 
court and camp of an earthly principality. The 
author describes in some detail the precision with 
which the exact number of devils forming Satan’s 
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legions and their organisation was determined. 
The character and province of each of the Princes 
of Darkness was appraised with no less degree of 
accuracy. 

In the result, the Church built up a picture of the 
devil and his followers which in practice, if not in 
theory, and in the belief of the average man, 
elevated him to a position of influence tran¬ 
scending that of God. When Graf describes the 
activities of the devil, his frauds and violent acts, 
his temptations, his loves and his offspring, he 
exhibits the devil as a constant obsession of every¬ 
day life. He goes on to suggest that in this per¬ 
verted form of religious emotionalism, which had 
the devil and not the deity as its central object, is 
to be found the explanation of such obscene prac¬ 
tices as were attributed to the Patarini and other 
heretical sects, and of the witches’ Sabbaths with 
their elaborate inverted ceremonial. Graf allows 
this much of reality as the basis of the witch perse¬ 
cution : it might equally well have originated in 
the leading questions formulated by the perverted 
imagination of the Inquisitors. In either case, it 
would arise from a Christian theology rather than 
a paganism surviving as a living force in a folk- 
ritual, as some would have it. 

The sucoubus and the incubus, the defeats of the 
devil, the ridiculous devil and the good devil, 
especially the last two named, prompt further dis¬ 
cussion, especially in relation to early forms of 
spirit belief, the medieval sense of humour, and the 
cult of the obscene as a prophylactic; but space 
forbids. Enough has been said to indicate the 
excellences as well as the limitations of a fascinating 
book. 

The translation is admirably done, and the notes 
by the translator are both scholarly and helpful. 


Advanced Studies in Heat 
A Text Book of Heat (including Kinetic Theory of 
Matter , Thermodynamics , Statistical Mechanics , 
and Theories of Thermal Ionisation). By Prof. 
M. N. Saha and B. N. Srivastava. Pp. xxv-f 
771. (Allahabad: The Indian Press, Ltd., 
1931.) n.p. 

COMPARATIVE beginner in the study of 
physios automatically subscribes to the 
time-honoured convention, which the average 
textbook does little to dispel, of grouping the sub¬ 
divisions of that branch of science under five or 
six rigid headings. Some utility may reasonably 
be claimed for such classification, even though 
the insidious evil of thinking in terms of ‘water- 
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tight compartments* may not be unconnected 
with so primary an attempt to sub-divide know¬ 
ledge of natural phenomena. The revolution 
initiated early in the present century by the 
quantum theory has been so drastic, and has 
been followed up by a vast field of workers eager 
to explore the multiplicity of p&thB which it 
brought to light, with the result that an amazing 
accumulation of knowledge has resulted, with 
which the modern physicist and chemist is expected 
to cope. 

The elimination of the artificial boundaries 
within the realms of physical science, and the 
definite progress being made along the lines of 
co-ordinating and unifying our views of the 
mechanism of natural phenomena are strikingly 
apparent from a study of this up-to-date and 
concise treatise on the work and its outoome 
resulting from the revolution to which attention 
has just been directed. The need for a good 
digest of modem heat theory must have been 
acutely felt by the majority of advanced students, 
and the publication of this textbook, one of the 
authors of which has made extensive contribu¬ 
tions to important aspects of the subject, is all 
the more welcome at the present time, inasmuch 
as it comprises a most comprehensive survey, 
conceived and carried out on broad and generous 
lines, of information which could only otherwise 
be obtained by laborious reference to a large 
number of special treatises and original papers. 

The ordering of the subject matter shows a 
slight departure from the conventional. The 
normal content of the ‘intermediate’ textbook is 
little in evidence, and introductory chapters on 
thermometry and calorimetry are followed by a 
detailed review of the kinetic theory of matter, 
equations of state, and change of state. A chapter 
is devoted to low temperature technique and the 
approach to the absolute zero, after which comes 
a condensed survey of thermal expansion and a 
more detailed survey of conduction with its rela¬ 
tion to electrical conductivity. Heat engines 
are reviewed in historical sequence as an intro¬ 
duction to the laws of thermodynamics and 
entropy, thermodynamical functions, equilibria of 
physical and chemical systems, and thermo¬ 
dynamics of chemical equilibria, illustrated, 
amongst other reactions, by the Haber process. 

The section on radiation contains a complete 
historical review of the subject* including the 
development of the quantum theory, with abridged 
deductions of such relations as the Rayleigh-Jeans, 
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and Wien’s laws, and a fairly complete account of 
Planck’s epoch-making researches. It is open to 
question how far much of the early theoretical 
work on radiation might have been omitted in 
favour of more detailed descriptions of general 
modem experimental methods and technique. 
The new quantum mechanics quite reasonably 
finds no mention in the book. The account of 
the quantum theory is naturally followed by a 
survey of the older well-known anomalies and 
difficulties to which it formed, in so striking a 
manner, the key. The concluding two chapters 
are devoted to the Nernst heat theorem, the 
Einstein-Bose-Fermi statistics, and the theory of 
thermal ionisation in relation to the state of matter 
at high temperatures ; an important and welcome 
inclusion. Certain important genora] deduc¬ 
tions and tabular data are collected in an appendix. 
Good name and subject indexes occupy respectively 
7 and 23 pages, though even the latter failed under 
the test of a search for ‘photon’, discussed in 
the text. 

The volume as a whole is undoubtedly one of 
the best advanced textbooks of heat, and much 
attendant physical chemistry, at the present 
time. As stated in the preface, it is based largely 
on lectures to B.Sc. (Hons.) and M.Sc. students. 
Copious footnote references are given to original 
papers and special bibliographic sources of inform¬ 
ation, which extend the utility of the book to 
specialists and research workers. The treatment 
throughout is largely theoretical, while the experi¬ 
mental side is distinctly condensed, although the 
diagrams are good and moderately numerous. 
The somewhat cheap-looking and poor style of 
printing, particularly of formula?, along with 
minor typographical errors, could doubtless be 
rectified in a succeeding edition. N. M. B. 


Short Reviews 

Chemical Encyclopaedia : a Digest of Chemistry and 
its Industrial Applications . By C. T. Kingzett. 
Fifth edition. Pp. viii -I- 1014, (London : 
BaiiU&re, Tindall and Cox, 1932.) 40*. net. 

The issue of a fifth edition is presumptive evidence 
that a book has filled a need, and this is certainly 
the case with Kingzett’s digest of chemistry. We 
have had it on our shelves for some little time, 
and have found frequent opportunity to test it in 
the daily round of affairs. On every occasion it 
has provided the requisite information, generally 
with a reference to where the particular point 
can be followed up with greater detail. 
Chemistry is so integral a part' of every science 
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to-day and covers in itself so vast a range that 
it will be of advantage to every scientific worker, 
not alone the ohemist, to have this book to con¬ 
sult. The information is just what is wanted ; 
succinct, without being lengthy, details are given 
as to what a compound is and what it is used 
for. Electrons, elements, enzymes, effluents, e^gs, 
enamels and emulsions, all receive appropriate and 
illuminating paragraphs. The work has been 
brought right up to date, and there is evidence 
of meticulous care on every page. The cross- 
references are very complete. A useful feature is 
the indexing of substances with proprietary 
names, such as carbosil, carboraffin, carboxide, 
with an indication of what they represent; in 
the past it has often been difficult to identify 
these. 

Modem Chemistry: the Romance of Modem 
Chemical Discoveries. By Dr. Frederick Prescott. 
Pp. xiii 4 - 370 -f 39 plates. (London : Sampson 
Low, Marston and Co., Ltd., n.d.) 12s. 6d. not. 

The object of Dr. Prescott’s book is stated in the 
preface to be that of providing an account of some 
of the more important and interesting discoveries 
of chemical science and of their applications which 
shall be suitable for readers who, although aware 
of the importance of the science in daily life, have 
neither the time nor the inclination for mastering 
the details of the subject. 

The first part deals with the scope and develop¬ 
ment of chemistry, including a ooncise history of 
early chemistry which is not always in agreement 
with modern knowledge, and a sketch of modem 
views on the atomic theory which oontains a few 
inacouracies, as on p. 73 where the disintegration 
of atoms is said to have been accomplished by 
means of X-rays. On the whole, however, these 
sections are accurate and clearly written. The 
applications of electricity, metals and alloys, fuels 
and illuminants, nitrogen fixation (which the 
author still calls “the nitrogen problem” and 
encumbers with descriptions of obsolete processes), 
explosives, cellulose products, colour chemistry 
(which is dealt with in some detail, structural 
formulae written in a curious and inconsistently 
used script, and technical expressions being 
employed), “harnessing micro-organisms”, and 
“chemistry versus disease”, are the remaining 
sections of the book. J. R. P. 

The Dorado . By John W. Hills and G. H. Harris- 
son. Pp. vii + 190 + 22 plates. (London : 
Philip Allan and Co., Ltd., 1932.) 10s. fid. net. 

The dorado or golden salmon is, as the authors tell 
us, not even a relative of the well-known aristo¬ 
cratic fish, but one of what they happily call the 
“rather bourgeois” family of the Characinidsa, 
particularly characteristic of the fresh waters of 
South America, where they ocoupy much the same 
place as the carp family do in the Old World. The 
dorado is “the great commoner” of this characinid 
clan ; very like the salmon in general appearance, 
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and even in possessing, like it, pink and palaitable 
flesh ; it is more heavily built and shows itself a 
stronger fighter when hooked, though less resource¬ 
ful. In size also it corresponds roughly with the 
salmon; the authors’ best fish was forty-six 
pounds in weight, but monsters of a hundred 
pounds were heard of. Old-gold in colour, with 
red fins and tail-stripe, the dorado surpasses the 
true salmon in splendour ; but apparently all four 

? )ecies of its genus, Satminus , share the name. 

he authors’ adventures in pursuit of this golden 
quarry are well told and well illustrated, and notes 
on other fish and on the bird life encountered help 
to make up a very readable and instructive 
volume. 


One Hundred Years in Yosemite : the Romantic 
Story of Early Human Affairs in the Central 
Sierra Nevada. By Carl Parcher Russell. Pp. 
xvi 4- 242 f 29 plates. (Stanford University, 
Calif. : Stanford University Press ; London : 
Oxford University Press, 1932.) 20*. net. 


This attractive volume has inside its covers a 
map of the Yosemite National Park and adjacent 
regions and its frontispieoe is a fine photographic 
portrait of Maria Lebrado, the last of the original 
Yosemite Indians, who died, at an age of more 
thart ninety years, only last year. Full details of 
the warlike and other relations of the local Indians 
and whites are given, and it is plain that though 
the Yosetnitea were a troublesome tribe, the be¬ 
haviour of the more advanced race was often dis¬ 
creditable. Most lamentable was the murder by 
a white man, of Major James Savage, one of those 
remarkable personalities who are able to control 
and win the affections of members of more back¬ 
ward peoples. No portrait of him appears to be 
extant, but those of some other celebrities con¬ 


nected with the development of the region are 
included, and a chronology with sources and biblio¬ 
graphy of the history of human events in the 
Yosemite adds value to an already comprehensive 

work. 


A Textbook of Practical Astronomy : primarily for 
Engineering Students. By Prof. J. J. Nassau. 
(McGraw-Hill Astronomical Series.) Pp. x+226. 
(New York : McGraw-Hill Book Co., Inc. ; 
London : McGraw-Hill Publishing Co., Ltd., 
1932.) 18*. net. 

Although primarily intended for students in 
civil engineering, this book is admirably adapted 
for a larger class of readers. A book on practical 
astronomy must necessarily take a lot of the 
theoretical arguments for granted, but even so, 
the author has succeeded in incorporating a suffi¬ 
ciently adequate amount of theoretical matter. 

The principal instruments described are the 
theodolite, sextant, and zenith telescope, and the 
practical problems discussed concern the determi¬ 
nation of latitude, longitude, azimuth and time. 
The methods of reducing observations are care¬ 
fully described and illustrated by numerous 
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examples. A feature of the book is the excellent 
series of diagrams. The only weak part is the first 
chapter, which is rather sketchily written (there 
we read, for example, that planets are opaque 
spheres). The book can be warmly recommended as 
an introduction to elementary practical astronomy. 

The Elements of Astronomy . By Dr. D. N. Mallik. 
Second edition, revised. Pp. iii+234. (Cam¬ 
bridge : At the University Press, 1932.) 14*. net. 

This book treats of the usual subjects of elemen¬ 
tary astronomy and, on the whole, it presents a 
satisfactory introduction for readers whose mathe¬ 
matical attainments are slight. Unfortunately, 
some parts of the book savour too much of a 
nineteenth century atmosphere. For example, the 
method of measuring the solar parallax by means 
of transits of Venus is fully described but there is 
no reference to the present direct practical method 
associated with observations of Eros ; an example 
on ‘time* has reference to an observation made in 
1865 and the author appears to be unaware of the 
far-reaching alterations made in the almanacs in 
1925, for he states that the Equation of Time is 
given in the Nautical Almanac for Greenwich Mean 
Noon. A second edition ought to have embodied 
the latest changes in astronomical practice and 
methods. The book is illustrated with numerous 
well-drawn diagrams (No. 34 is upside down). An 
interesting feature is the historical introduction 
with its background of ancient Hindu and Chinese 
astronomy. 

Walter Leaf , 1852-1927 : some Chapters of Auto¬ 
biography . With a Memoir by Charlotte M. Leaf. 
Pp. x 4- 338 4- 8 plates. (London : John 
Murray, 1932.) 10*. 6d. net. 

Classical distinction, authority in the banking 
world, and social services, provide the threads of 
interest. Incidentally, we learn that Leaf’s entry 
to Harrow School (I860) coincided with the appoint¬ 
ment of the first science master, George Griffith. 
Again, the “new game of lawn tennis” was played 
at Cambridge about 1873. The court was the grass 
between the library of Trinity and the river. A 
badminton net, toy racquets, and parti-coloured 
indiarubber balls were obtained at the toy shops— 
the earliest apparatus used in the early days of a 
world game. 

A Pocket Atlas and Text-Book of the Fundus 
Oculi . By Dr. G. Lindsay Johnson. Second 
edition, revised and enlarged, Pp. ix 4- 215 4- 28 
plates. (London : Adlard and Son, Ltd., 1931.) 
12*. 6d. net. 

Thh revised and enlarged edition of this eminently 
useful guide to the uses of the ophthalmoscope will 
be Welcomed by medioal students and young 
practitioners. It is illustrated by a large series 
of Mr. Arthur Head’s beautiful coloured drawings 
of the fundus, and the text is clear and easily 
understood. 
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Entomological Research in the Marquesas Islands 

By Dr. Hugh Scott 


T HE Marquesas are the first islands chosen for 
intensive study by the Pacific Entomological 
Survey, which is being conducted jointly by 
the Bernice P. Bishop Museum, Honolulu, the 
Hawaiian Sugar Planters’ Association, and other 
bodies. A preliminary general account of results 
by E. P. Mumford, director of the Survey, and 
A. M. Adamson, entitled “Entomological Re¬ 
searches in the Marquesas Islands’*, was prepared 
for the fifth International Congress of Entomology, 
in Paris in July 1932, and a few typewritten copies 
have been distributed. 

Field-work was carried on by these two writers 
and others during the three years, 1929-31. Col¬ 
lections were formed of all terrestrial animals 
except birds (which were already fairly well known), 
all fresh-water animals, and plants (the last on 
account of their association with the insect fauna). 
Records were made of geographical, meteorological 
and other observations. Previous entomological 
work, the most important of which is based on 
the collections made by the St. George expedition, 
is being taken into consideration. The publication 
by the Bernice P. Bishop Museum of an extensive 
series of systematic reports has been begun, and 
an introduction is being prepared by Messrs. 
Mumford and Adamson. 

The Marquesas are among the most isolated 
islands in the world, and are actually farther from 
continental land than any other comparable archi¬ 
pelago. Situated in 7°-ll° S. lat. and 138°-141° 
W. long., they extend from north-west to south¬ 
east (the same direction as the Hawaiian and 
other Pacific groups) over some 230 miles. Their 
total area is about 500 square miles (that is, 
roughly one-fourteenth that of the Hawaiian 
Islands). All are high volcanic islands, almost 
entirely devoid of fringing coral reefs. The Hix 
larger islands reach an altitude of 3000-4000 ft. 

Since the advent of Europeans, great changes 
have taken place, and are still rapidly happening, 
in the endemic flora and fauna. The familiar 
melanoholy tale has to be told. Deforestation and 
denudation, for which sheep and other domestic 
animals are largely responsible, are far advanoed. 
In the lower islands, the very interesting insect 
fauna seems doomed to extinction. In the higher 
islands, deforestation has affected much less the 
cloud zone above 2000 ft., where the moisture of 
the trade winds is precipitated as a heavy rainfall. 
But, even at these altitudes, the leeward slopes are 
relatively dry, and semi-arid terres disertes , denuded 
by grazing animals, occur. Moreover, the high 
forests are being invaded by a recently imported 
grass (Paapalum conjugatum ), and a now cosmo¬ 
politan marauding ant, Pkeidcte megacephala, is an 
active agent of destruction. 

The insect fauna has all the characters associated 
with isolated oceanic islands, inter alia , pre- 

No. 3291, Vol. 130] 


dominance of small size, dull colouring and obscure 
habitat; absence of many families and super- 
families, and of some entire orders ; and dispropor¬ 
tionate development of a few genera. Aquatic 
groups of insects and other fresh-water animals 
(as well as fresh-water plants) are poorly represented. 

Groups entirely absent comprise the orders 
Plecoptera, Trichoptera, Ephemeroptera and 
Mecoptera (the first throe of which are aquatic in 
their early stages) ; all the aquatic Hemiptera- 
Heteroptera constituting the sub-order Crypto- 
cerata ; among Hemiptera-Homoptera, the Cioa- 
didae, Corcopidte, MembracideB, aphids, and many 
families of Fulgoroidea ; most families of Neurop- 
tera, many great families of Coleoptera (for 
example, the entire lamellicorn series), many 
families of Diptera ; and, in Hymenoptera, the 
sub-order Symphyta (sawflies, etc,) and most 
families of aculeates. 

The authors regard these gaps m the fauna as 
strong evidence against the existence in past ages 
of extensive land areas in the Pacific. On the 
whole, this conclusion is probably right, but it 
may bo pointed out that some of these groups are 
also absent from the faunas of islands not of 
volcanio and purely oceanic origin. Plecoptera, 
Mecoptera and Hymenoptera Symphyta are 
absent from the fauna of the Seychelles,* an 
ancient granitic archipelago, believed to be the 
remains of a much larger land, even if not of 
definitely continental origin. These groups are 
also, so far as is known, very poorly represented 
in Ceylon. Allowanoe must be made for their 
being apparently weakly developed in the 
tropics as a whole, both continents and islands, os 
compared with their much richer development in 
temperate latitudes. 

Other features mentioned above, namely pre¬ 
dominance of small size and dull colouring and 
weak representation of aquatic groups, are also 
characteristic of the fauna of the Seychelles. But 
disproportionately developed genera are much 
more numerous in the volcanic archipelagoes, and 
only of exceptional occurrence in the Seychelles. 

Among the components of the Marquesan fauna 
one of the most interesting is the genus Proterhinus 
(Coleoptera, Rhynchophora). Originally discovered 
in the Hawaiian Islands, where more than 150 
endemic species exist, it was made the sole genus 
of a new family. Afterwards a single species was 
found in Samoa and one in the Phoenix Islands, 
and two in the Marquesas must now be added. 
The genus most closely related to Proterhinus is 
Aglycyderes , of which one speoies in the Canary 
Islands and two in New Zealand are knownf. 

* See an abstract of “Summary and General Conclusions Hegardlnfl 
the Insect-Fauna of the Seyclielles aud Adjacent Islands”. by Hugh 
Scott. (Prot. Aina. Soe^ Session 144, pp. 136-440. 1931-32). 

,t in several textbooks New Caledonia Is included In the range of 
A»f/ey4tru t but 1 cannot trace any published description of a species 
In that country. 
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These two genera are now considered to form a 
single family. The distribution of Proterhinvs , 
centred in Hawaii and with outlying species in 
other Pacific islands, is comprehensible, as is also 
the occurrence of related forms in New Zealand. 
But no explanation suggests itself for the existence 
of another relative in tho Canaries, when no 
representative of tho family has come to light in 
any other part of the world—even where the 
fauna has been intensively collected. 

The degree of endemism is very high. Excluding 
wide-ranging forms, few or no species are common 
to the Marquesas and Hawaii or Samoa, the 
nearest high islands of which the fauna is well 
enough known for comparison. Among species 
the degree of endemism is probably lower than in 
Hawaii, but of the same order (that is, approaching 
80 per cent) ; among genera it is much lower. 

The proportion of endemic species restricted to 
a single island is apparently higher than in Samoa 
and of the same order as in Hawaii. For example, 
there is, as in many remote islands, a great develop- 
.ment of endemic Curculionid®, and, in the otior- 
rhynchine section, the number and diversity of 
species, each restricted to a single island, indicate 
that the archipelago is of considerable age. Like 

S hcnomena are noted among the Hemiptera- 
[omoptera, while, on the other hand, in one 
family of Hemiptera-Heteroptera a genus has 
developed into many closely allied endemic species, 
some of which range over several islands. Possibly 
these latter forms originated too recently to have 
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diverged into separate species. It is too early to 
state whether any evidence is forthcoming of aft 
increase in the habitable ape of the islands from 
south-east to north-west, like that of which there 
is some indication in the Hawaiian archipelago. 

Nor are generalisations as to the origin of the 
fauna yet possible; for, some groups of animals 
exhibit close relationships with the fauna of Hawaii, 
others with that of the south central Pacific islands 
lying to the south-west. Among the former are 
the Hemiptera-Homoptera, among the latter the 
Hemiptera-Heteroptera, and the endemic birds 
and land snails, which have little in common with 
those of Hawaii. Botanists have stressed tho 
existence of important, though secondary, affinities 
between the Marquesan and Hawaiian floras. 

.Deductions bearing on past land connexions in 
the Pacific are also left until the fauna has been 
fully worked out. While the almost entire absence 
of coral reefs has been attributed to rapid sub¬ 
sidence, alternating elevation and subsidence have 
also been postulated. In either case, the number 
of species restricted to a single island indicates that 
the individual islands have been separated for a 
long period, if time be regarded in terms of what 
is needed for the formation of species. 

The sections on association of endemic insects 
and plants, and tho bearing of the investigation 
on agricultural and medical problems, cannot be 
discussed here. Enough has been written to show 
the nature of the questions discussed. The Survey 
may be congratulated on an excellent start. 


Some Problems of 

T HE problems involved in the freezing, storage 
and transport of New Zealand lamb have 
reoently been examined by the Food Investigation 
Board, in co-operation with the Empire Marketing 
Board, the New Zealand Department of Scientific 
and Industrial Research, the New Zealand Meat 
Producers' Board and tho New Zealand Tonnage 
Committee representing the shipping lines trading 
between Great Britain and New Zealand. 1 The 
investigation involved an analysis of the physical 
conditions in the various storage chambers through 
which tho meat passed and an examination of the 
effects of the environment on the quality and 
appearance of theoarcases, asestimated from the loss 
of ‘bloom'. Bloom is tho freshly-killed appearance 
of the meat and is dependent upon the appearance 
of the superficial tissues, the exposed muscle, fat 
and connective tissue. It is affected by the 
following factors : the rate of cooling and freezing, 
which determines the opacity of the superficial 
connective tissue and, indirectly, the colour of the 
visible muscle; the amount of drying, exoessive 
desiccation producing marked loss of colour in the 
muscle; the formation of methaemoglobin from 
hemoglobin on prolonged storage, that conversion 
being hastened by sweating ; ami finally, exoessive 
sweating, which also results in swelling of the 
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Food Preservation 

connective tissue fibres with increase in their 
opacity. 

When meat is frozen, the structure of the muscle 
is changed, so that on thawing it is not so resilient 
and there is a leakage of free fluid, usually referred 
to as ‘drip’. Freezing probably denatures certain 
of the proteins so that they lose some of their power 
to hold water. At a temperature constantly 
below —8° C. other changes, such as those due to 
autolysis, microbial growth or hydrolysis and 
oxidation of the fat, are only slight. It is there¬ 
fore the alterations in the physical properties of 
the meat which are of the most importance. They 
are indicated by loss of weight as well as by loss 
of bloom. 

The survey has shown that there is no need for 
radical alterations of technique, although improve¬ 
ments at each stage of the chain of treatment ore 
possible. It has been found that bloom is affected 
not only by the immediate ante-mortem treat¬ 
ment of the sheep but also by such factors as 
breed, diet, age at killing, etc. Southdown crosses 
were found to have a good initial bloom and that 
was correlated with a higher concentration of 
hemoglobin in the superficial muscle; older 
a nimal s had a better bloom than younger of the 
same breed. Starvation prior to daughter had 
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little effect on bloom but strenuous exercise was 
definitely deleterious, the superficial muscle being 
of a dark reddish-grey colour* The important 
conclusion is drawn that, within limits, oarcases 
having the superior initial bloom will maintain 
this superiority throughout the subsequent chain 
of treatment* 

After slaughter the oarcases are oooled, prefer¬ 
ably at a low temperature (12° C.), and in air near 
saturation point. Hanging for 10-12 hours should 
precede freezing. At this temperature the rate 
and extent of loss of weight during hanging are 
reduced, so that the superficial desiccation is also 
less. The rate of loss of weight on subsequent freez¬ 
ing is also lower with an adequate period of cooling. 

Each chain in the passage of the meat from the 
freezing chambers in New Zealand to the cold 
stores in London was examined in detail. The 
advantages and disadvantages of the different 
systems of refrigeration are pointed out. The 
danger points are the transport from store to ship 
in New Zealand and from ship to store in Great 
Britain. Recommendations to minimise the delays 
at these points in the chain are given in the report: 
too long exposure of the oarcases to a high temper¬ 
ature results in softening and sweating. It was 
found that the average loss of weight during cooling, 
freezing, 28 days storage in New Zealand, ocean 
transport and 28 days storage in Great Britain 
was 3*65 per cent in prime quality lambs and 
slightly greater in second quality carcases. The 
longer carcases are stored the greater is the loss 
of weight and, therefore, of bloom. Since loss of 
weight occurs to some extent oven under the boat 
conditions of storage, it appears necessary, to 
prevent any loss of weight or bloom, to cover the 
car oases with bags impermeable to aqueous vapour. 
The ideal bag, however, has still to be evolved. 

Another problem of cold storage is the prevention 
of the yellowing of the abdominal fat in rabbits. 
Even when kept at a temperature of — 10 q to 
—12° C,, the superficial fat, in addition to becoming 
rancid, acquires on its exposed surface a pronounoed 
yellow colour, varying in tint from light yellow to 
dark orange. The discoloration extends to a 
depth of a few millimetres and in advanced stages 
the yellow fat is wax-like in nature and can 
generally be peeled off from the white fat beneath. 
The period between the killing of the rabbits in 
Australia and New Zealand and their marketing 
in Great Britain varies but is on the average 4-5 
months. The longer the storage the more fre¬ 
quently is the yellowing found. 

J. R. Vickery has reoently carried out experi¬ 
ments on the nature and cause of this yellowing : 
the results obtained have indicated the measures 
which oan be adopted to prevent it. 1 It was 
found that the rate of development of yellowing 
during storage in the frozen condition was depend¬ 
ent, within limitB, upon the duration and temper¬ 
ature of storage in the pre-freezing period : thus 
storage for two days at atmospheric temperature 
prior to freezing enhanoed the yellowing to a 
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degree approximately equivalent to one month's 
storage at — 6° C. The intensity and depth of 
penetration of the yellowness were proportional 
to the duration of storage in the frozen condition 
at a given temperature, and were greater the higher 
the temperature. At —10-5° C. the market value 
of the rabbits is affected within three to five months 
according to the nature of the pre-freezing treat¬ 
ment. At — 18 n C. yellowing is almost eliminated. 

The yellow material accompanies the soaps on 
saponification of the fat and oan be separated 
from the fatty acids by the use of ice-cold petroleum 
ether in which it is insoluble. It apparently has 
its origin in the oxidation of the linoleate glycerides 
under the influence of an oxidase present in the 
fatty tissue, the action of which is markedly 
accelerated by the presence of moisture and 
haemoglobin. The pigment is probably an unsat¬ 
urated ketonic compound. 

The measures required to prevent yellowing are, 
therefore, the exclusion of oxygen and haemoglobin, 
shortening of the time of storage and storage at a 
lower temperature. Air can be excluded from 
the abdominal fat by covering it with the muscle 
of the abdominal wall, haemoglobin by thorough 
bleeding of the animals and cleaning the fat of all 
superficial blood : but a lower temperature of 
storage will still be necessary to prevent appreciable 
yellowing over periods of about six months. 

Dr. Vickery also made a few observations on the 
development of rancidity in the fat of rabbits. It 
was found to develop on storage much more rapidly 
than is usually the case with other animals ; its 
onset can bo retarded by exoluding air from the 
fat and storage at temperatures below -105° C., at 
which temperature rancidity may be expected in 
five months. 

Further information on problems of food pre¬ 
servation can be obtained from tho Index to the 
literature issued twice a year by tho Low Tempera¬ 
ture Research Station. The first number of vol. 4 
contains a review of noteworthy developments 
during 1930-31, 8 to some of which brief reference 
may be made. Troy and Sharp have investigated 
the condition of lactose in dried milk, condensed 
milk and ice-cream. In dehydrated milk the 
lactose is present as an equilibrium mixture of 
non-orystalline a- and (J-lactose; when milk is 
dried slowly below 50° C., lactose crystallises in 
the oe-hydrate form. These facts ore considered 
to explain the caking of milk powder and ‘sandi¬ 
ness’ in ice-cream. Paris! has shown that the 
velocity of crystallisation depends on the velocity 
of transformation between oc- and (J-lactose, and is 
influenced considerably by the hydrogen ion con¬ 
centration of the solution. Lampitt and BushiU 
have shown that fat in milk dried by the roller- 
process oan nearly all be removed by direct extrac¬ 
tion with a solvent, while only a small proportion 
oan be extracted in this way from spray-dried milk. 
The difference is attributed to the condition of the 
laotose; its crystallisation appears to result in 
^freeing' of fat. 
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Slight hydrogenation of the fat has been found 
of value in the case of a number of foodstuffs : it 
prevents rancidity in tallow and lard ; it stabilises 
the fat in butter without destroying its flavour; 
it bleaches palm oil without hardening it; and 
finally, in the oase of cacao-butter, it prevents the 
‘blooming’ of chocolates. 

Morgan, Field and Nichols have found that the 
vitamin C content of prunes and apricots need 
not be reduced by dehydration or treatment with 
sulphur dioxide when the processes are carried 
out under properly controlled conditions. Clow 
and Marlatt state that the vitamin C content of 
tomatoes is the same whether ripening ooours in 
the field, in the greenhouse or is brought about 
artificially with the aid of ethylene. It has been 
shown by Kohman, Eddy and Zall that consider¬ 
able loss of vitamin C and some loss of vitamin B 
occur in the canning of tomatoes in the presence 
of air : in steam this loss is not observed. Vitamin 
A is the most, and vitamin C the least stable. To 
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preserve the vitamins it is essential to guard 
against oxidation during canning. 

Morris and Bryan have found that the method 
of manufacture of steel may have a considerable 
influence on its rate of corrosion. In solutions of 
low acidity the main points of attack are the pits 
and seams of the tin, whilst in those of high acidity, 
the exposed portions of the tin are particularly 
liable to corrosion. It is recommended that citric 
acid be added to fruit of low acidity, that the sugar 
used be free from sulphur compounds (which have 
a considerable influence on the corrosion of tins) 
and that beet sugar be used, or agar added to 
inhibit corrosion. 

1 Department of Scientific and Industrial Research : Fowl Investi¬ 
gation. Special Report No. 41 : The Freezing, Storage and Transport 
of Now Zealand I<amb. By l)r. Ezor Griffiths. Dr. J. R. Vickery and 
N. E. Holmes. Pp. x 4-178 4 10 plates. 7*. fla, net. 

» Department of Scientific and Industrial Research : Food Investi¬ 
gation. Special Report No. 42 : The VeUowing of the Abdominal Fat 
of Frozen Rabbits. By Dr. J. R. Vickery. Pp. iv + 27. fld.net. 

1 Department of Scientific and Industrial Research. Index to the 
Literature of Food Investigation. Vol. 4 ( No. 1, March. Compiled 
by Agnes tilinalwth Glennie. Pp. iv + 135. 2«, Gd. not. 

(London ; H.M. Stationery Office, 1032.) 


New Tank at the National Physical Laboratory 


O N November 18, in the presence of a large 
gathering of naval architects, shipowners, 
shipbuilders, engineers and others, Mr. Stanley 
Baldwin, Lord President of the Council, opened 
the New Tank at the William Froude Laboratory, 
which forms a part of the National Physical 
Laboratory, Teddington. The New Tank has 


been built by the Government at a cost of £45,000 
to meet the increased demand for model tests of 
ships' hulls, propellers and rudders, and like the 
Alfred Yarrow Tank, will be used in connexion 
with work for ships of the mercantile marine. 

Referring to the work done in the Tank given 
to the Laboratory in 1910 by Sir Alfred Yarrow, 
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Mr. Baldwin remarked that, in 1928-29 it had 
become impossible, though the whole staff of 
the Laboratory was working overtime, to comply 
with all the requests made for assistance by ship¬ 
building firms. During the years 1927-1930, 
188 designs of hulls wore tested in the Tank and 
it was possible to show how designs could be 
improved in no fewer than 114 
cases. Among the results ob¬ 
tained, and adopted in the ship¬ 
building industry largely through 
comprehensive researches in the 
Yarrow Tank are the introduc¬ 
tion of the ‘cruiser stern’ on 
ordinary mercantile vessels, the 
introduction of ‘aerofoil’ types 
of propellers, the change of rake 
now oommon in single-screw ships 
and the use of a central fin on 
this type of ship to control inflow 
into the propeller. 

At the conclusion of his ad¬ 
dress, Mr. Baldwin went abr" v 3- 
the carriage of the New Tank a: ^ 
watched an experiment with the 
new equipment for testing the 
efficiency of propellers working 
in open water. Visitors present 
also had an opportunity of 
witnessing this and other 
demonstrations. A number of 
model hulls together with their 
recording apparatus were on exhibition, and with 
these were the drawings of the projected Pro¬ 
peller Tunnel, the cost of which (£5,000) is being 
defrayed by Sir James Lithgow. 

The New Tank (Fig. 1) consists of a monolithic 
ferro-concrete water basin 678 ft. long over ull 
and 20 ft. wide at the water surface. The ttepth 



KW. 1. The New Tank at the William Froude Laboratory 
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of water is 9 ft. for a distance of 446 ft. From 
this point the bottom slopes upwards gently for 
36 ft. to the shallow end, 177 ft. long, where 
the depth of water is only 2 ft. The tank bottom 
and walls, the foundations of which are entirely 
separate from those of the building, were built 
in 20 ft. sections separated by 3 ft. gaps, which 
were filled in after the adjacent 
sections had set and hardened. 

The carriage (Fig. 2) consists of 
a light frame structure of mild 
steel woighing approximately 
10,000 lb. including its equipment. 

The rails on which it runs are 
20J ft. centre to centre. They 
were machined top and bottom 
before being fixed to the cast- 
iron longitudinal sleepers, and 
are exactly parallel with the 
surface of the water. The carriage 
is driven by two 56 h.p. electric 
motors at speeds of 2-30 ft. a 
second, and is brought to rest 
by slipper-brakes and a brake 
rail, operated by compressed air 
on the principle of the Westing- 
house brake. 

The control gear for the carriage 
is located at the side of the 
Tank, but should the current fail 
during the course of an experiment, the carriage 
is automatically brought to rest. In the central 
portion of the carriage there is an open well about 
10 ft. by 4 ft. within which the testing apparatus 
is erected ; just beneath this well the model 
floats in the water. In some cases the recording 
apparatus is placed in the models themselves, 
which are, of course, as usual, mado of wax. 

The history of experiments in Great Britain on 
the resistance of ships’ models goes back to the 
pioneering work of Mark Beaufoy (1764-1827), 
David Napier (1790-1869), the Scotts of Greenock, 
the Halls of Aberdeen and others, but, as Elgar 
said in his Forrest Lecture in 1907 : “The practical 
solution of the speed problem was effected by 
the late Mr. William Froude when he discovered 

3 law of similitude or comparison which enables 
r v resistance of a model, as ascertained by 
experiment, to be used for calculating the resistance 
of a model upon a different scale, or that of a 
full-sized ship of similar form.” 

Froude was bom in Devonshire on November 
28, 1810, and died at Simon’s Town, South Africa, 
on May 4, 1879. After graduating at Oxford, he 
spent several years on railway construction and 
served under Brunei on the Bristol and Exeter 
Railway, In 1856, when Brunei was engaged 
with the building of the steamship Great Eastern, 
he asked Froude to investigate the motion of a 
ship among waves. From that inquiry Froude 
was led on to the study of problems akin to it, 
anfv through his experiments on towed models, the 
AdmL Aty, in spite of many adverse opinions, in 
1870 construct^ the historic experimental tank 
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at Chelston Cross, Torquay, where Froude had 
settled. To-day there are more than a score of 
experimental tanks in existence and every one 
of them is a monument to the genius and work 
of Froude. The investigations carried out by 
Froude at Torquay, and later on at Haslar by his 
son, R. E. Froude (1846-1924) nearly all relrted 


to warships. But just as the credit for the inaugura¬ 
tion of the first official tank belongs to Froude, so 
! the credit for the construction of the first tank 
j by private enterprise belongs to William Denny 
(1847-1887), whose tragic death at forty years of 
age removed one of the foremost advocates of 
model experiments. In 1875 Denny sent Froude 
the lines of the S.S. Merkara, built at the Leven 
shipyard, Dumbarton, to enable him to make 
trials with a model for comparison with those 
alroady obtained with the ship herself. With 
permission of the Admiralty, this was carried out. 
Six years later, Denny began the construction of 
a tank at the Leven shipyard and this is now 
the oldest in existence devoted to mercantile 
work. On its facade it has borne for 49 years an 
inscription to Froude “the greatest of experi¬ 
menters and investigators in hydrodynamics”. 

In his papers, his speeches and his letters, Denny 
did all within his power to convince his fellow 
shipbuilders of the utility of experimental tanks, 
and in 1884 wrote : “The truth is that of all 
the problems about a steamship the only one 
at the present moment incapable of being solved 
by il priori methods in extreme cases is that of 
speed and power. No ability and no training will 
enable even the most skilful naval architect to 
overcome the want of an experimental tank in 
coping with these questions.” 

Doimy’s was often a ‘voice crying in the wilder¬ 
ness’, but to-day there are fe^y shipbuilders or 
shipowners who do not realise the value of the work 
done in such tanks as that opened by Mr. Baldwin,, 
and none whose work is not influenced by it. 



Fio. !f. The carriage of the New Tank 
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News and Views 


Comptroller-General of Patents 

At the end of this month Sir William Jarratt, the 
Comptroller ^General of Patents, Designs and Trade 
Marks, is retiring from the Patent Office after thirty- 
eight years service and six years of the comptroller- 
ship. He was educated at the Royal College of 
Science and Trinity College, Cambridge, where he 
obtained a first class in the Natural Science Tripos, 
and a first class in the Mathematical Tripos ; he was 
called to the Bar of the Middle Temple in 1910. Sir 
William has done much to enhance the high reputation 
of this great Government department and has been 
prominently associated with important developments 
in patent law. In view of the growing world-wide 
importance of broadcasting, it will also be gratefully 
remembered by all authors and composers that it 
was mainly owing to Sir William Jarratt’s interven¬ 
tion at the Copyright Conference in Rome 1928 that 
there was inserted in the Copyright Convention the 
article “11 bis” ensuring that “Authors of literary 
and artistic works shall enjoy the exclusive right of 
authorizing the communication of their works to the 
public by radiocommunioation”. 

While regretting that Sir William Jarratt will 
not be at the helm to steer the initial course of 
the new Patents and Designs Act, from which 
so much is expected and which owes so much to 
his inspiration and labours, we are glad to be able 
to state that he is not retiring entirely from public 
life, and that as the secretary of the Trade Marks, 
Patents, and Designs Federation Ltd., ho will still be 
able to utilise his great knowledge and experience in 
the same field. This Federation is a body devoted to 
promoting and securing mutual support and co¬ 
operation amongst traders in the British Empire and 
foreign countries in all matters relating to tho pro¬ 
tection of trade marks, patents, designs and analogous 
rights, and the suppression of unfair trade competi¬ 
tion. Sir William’s successor in the Patent Office will 
be Dr. Mark Frank Lindley. Dr. Lindley is a doctor 
of laws of the University of London and a bachelor 
of science with distinction in physics ; he is a 
barrister-at-law of tho Middle Temple and author of 
a standard work on “The Acquisition and Government 
of Backward Territory in International Law”. Dr. 
Lindley, like Sir William Jarratt, combines scientific 
with legal attainments and has followed him through 
the ranks of the examining staff of the Patent Office, 
and the assistant comptrollorship, to tho comptroller- 
ship, It is very satisfactory to scientific men and to 
all those connected with patents in Great Britain, to 
find that the practice has again been followed of 
appointing a man with scientific as well as legal 
training to the comptrollership of the Patent Office, 

Sir Aldo Castellani 

Sik Aldo Castellani, who has been appointed 
to succeed tho late Sir Ronald Ross as diroctor-in- 
ohief of the Ross Institute for Tropical Diseases, 
has rendered long and distinguished services to 

No. 3291, Vol. 130] 


tropical medicine. He is lecturer on mycology and 
mycotic disease at the London School of Hygiene 
and Tropical Medicine, professor of tropical medicine 
at the State University of Louisiana and also at the 
Royal University of Rome, so that the direct influence 
of his knowledge and experience extends to several 
centres of teaching and research. In regard to the 
large field of his activities, and in the number of 
his contributions to medical literature, Sir Aldo has 
had a remarkable career. He graduated at the 
University of Florence and continued his studies at 
Bonn and tho Lister Institute, wont to Uganda in 
1902 on the invitation of the Foreign Office to 
investigate sleeping sickness, then was appointed 
by tho Secretary of State for the Colonies to the 
Ceylon Medical School and afterwards went to 
Naples for a time to occupy a chair in the Royal 
University, which he resigned in 1918 to join Sir 
Patrick Manson on the staff of the London School 
of Tropical Medicine. Ho thus possesses tho highest 
qualifications to influence the work and promote the 
development of the Ross Institute. 

Anniversary Meeting of the Royal Society 
It is perhaps worth while to recall that in 1832- 
one hundred years ago—the proceedings at the 
anniversary meeting of the Royal Society on St. 
Andrew’s Day were conducted by R.R.H. the 
Duke of Sussex, as president- of the Society, Two 
awards of the Coploy medal wore made, and Michaol 
Faraday received one of them. The second recipient 
(by deputy) was Simeon Denis Poisson, the eminent 
French mathematician, in recognition of his treatise 
“Nouvelle Th^orie de l’Action Capillairo”. He had 
been elected a foreign member in 1818, along with 
Baron Prony, Arago, Nathaniel Bowditch, and the 
Abb£ Haiiy. Poisson was bom in 1781, and ho died 
at Paris in 1840. He was associated with the Ecole 
Poly technique there for nearly forty years, and he 
will be remembered as a prolific and illuminating 
writer in mathematics, physics, and astronomy. It 
was on this occasion that an announcement was 
made that following the example of the Paris 
Academy of Sciences, the Royal Society would in 
future admit no paper into its Transactions which had 
not been previously submitted to the consideration 
of at least two members of the Council beat acquainted 
with the subject under discussion. The Society'^ 
roll of membership at the period in question appears 
to have comprised 11 royal personages, 45 foreign 
members, and 092 home fellows, & total of 748. In 
accordance with custom and following the afternoon's 
proceedings the fellows of the Society dined together 
at the Crown and Anchor tavern, the Duke of Sussex 
being in the chair. 

The Pacific Entomological Survey 
About four years ago, certain institutions in the 
Hawaiian Islands, including the Bernice P. Bishop 
Museum, the University of Hawaii, the Sugar 
Planters’ Association and the Pineapple Growers' 
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Association, organised the above-named Survey for 
the purpose of exploring thoroughly and studying 
the various island groups in the South Pacific, 
especially as regards their insect fauna. It was felt 
that this was a most necessary piece of work, seeing 
that the islands cure'being rapidly changed in regard 
to both fauna and flora, owing to the introduction 
of foreign plants and animals. It was also believed 
that the information gained would not only be 
most valuable from a scientific point of view but 
also extremely useful in a practical way. The first 
part of the work, the survey of the Marquesas 
Islands, has been done, and the detailed results are 
now being published by the Bernice P. Bishop 
Museum, Honolulu. Reference is made elsewhere 
in this issue (p. 797) to a preliminary general account 
of the work which has been prepared by Messrs. E. P. 
Mumford and A. M. Adamson. The finances for 
oarrying on this work have been mainly advanced 
by the planters’ associations. Within the last year, 
however, these organisations have suffered heavy 
losses which have made it impossible for them to 
bear the entire load of continuing the task. The 
Survey is, therefore, now making on effort to gain 
financial assistance from other quarters. In view 
of the splendid work which has already been done 
and of the very great need for continuing the Survey, 
it is hoped that this important piece of scientific 
and practical work will not have to be abandoned. 

China and American Scientific Expeditions 

Bv courtesy of Dr. Chang Chi, chairman of the 
Chinese National Commission for the Preservation 
of Antiquities, we have received a copy of a letter 
dated September 24 which was addressed by the Com¬ 
mission to the American Museum of Natural History, 
New York, and covering a statement of its position 
in relation to the Central Asiatic Expedition of the 
Museum. It will be remembered that this expedition, 
which has been engaged in palaeontological and 
archasologioal investigation in Inner Mongolia since 
1922 under Dr. Roy Chapman Andrews, came to ail 
end with the season of 1930, after which date no 
further permit was to be issued by the Chinese 
authorities. In the covering letter. Dr. Chang Chi, 
writing on behalf of the Commission, describes the 
interruption of the work of the expedition as ‘‘a 
most unfortunate breach in the cultural relations 
between China and the United States”, and expresses 
his own regret that negotiations should have been 
broken off largely for personal reasons. At the same 
time, he^reaffirms the readiness of the Commission 
“to promote scientific co-operation, if proposed on a 
fair basis”. The covering letter also refers to an 
editorial article in the American-owned and edited 
China Weekly Review dated September 10, of 
which also we have received a copy. It consists 
largely of a personal attack on Dr. Andrews. This 
attack, or rather parts of it, the Commission regards 
as mainly irrelevant, nor does it endorse all the views 
expressed in the article, although it holds them 
significant as voicing the views of foreigners resident 
in China. 
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The statement addressed by the Chinese Com¬ 
mission to the American Museum of Natural History, 
in addition to defining its attitude in the situation 
which has arisen from past activities of tho American 
expedition and its members, declares that it is “ready 
to consider or submit to the proper higher authority 
or refer to the proper Chinese scientific institution 
any proposal of Sino-American co-operation for scien¬ 
tific exposition, despite any possible existing personal 
misunderstanding”. It recites the terms of the 
agreement with Dr. Andrews of March, 1930, which, 
while safeguarding “Chinese interest and participation 
in this important scientific enterprise”, assigned to 
the American Museum the bulk of the specimens 
obtained by the expedition, requiring only the return 
to China of representative duplicate fossils and two 
casts of unique specimens ; and it claims to have 
voiced Chinese public opinion in 1928 when objecting 
to Dr. Andrews’s activities in making archaeological 
and palaeontological investigations under cover of 
a hunting passport. The chief point in the memor¬ 
andum, however, is the question of Dr. Andrews’s 
recent attitude. It is stated that after repeated 
assurances from him that the expedition of 1930 
would be final, a letter of application for a further 
permit for 1931 was received from him, and that 
without any interview with any member of the 
Commission. Further, in recent statements, for 
which ho is presumed to be responsible, politics have 
been imported into a scientific question with the 
object of forcing a concession from the Chinese 
Government by political influence. Thus not only has 
the friendly co-operation with the American Museum 
of Natural History been interrupted, but also mutual 
misunderstanding has arisen between the American 
and Chinese peoples as to their respective attitudes. 

International Commission on the Teaching of Mathematics 
This body, constituted at the Congress of Mathe¬ 
maticians at Rome in 1908, had secured by 1914 the 
adherence of twenty-eight countries, and had evoked 
a large mass of valuable reports, of which those for 
the British Isles formed two volumes of Special 
Reports issued by the Board of Education in 1912. 
The decision to revive tho dormant Commission was 
taken at Bologna in 1928, and this year has mien a 
resumption of activities, culminating in two sessions 
during the Congress of Mathematicians at Zurich. 
Prof, Hadamard of Paris succeeds Prof. D. E. Smith 
of New York, who has been president of the Com¬ 
mission since tho death of Klein. The secretary is 
Prof. Fehr of Geneva. Though anxious to co-operate, 
the Board of Education is unable to play the same 
leading part as before the War, and the Council of 
the Mathematical Association has agreed to take 
over responsibility for the English Sub-Commission, 
at least until the Oslo Congress of 1936. There will 
again be three Commissioners, who will be assisted 
by special committees when reports are to be pre¬ 
pared. The commissioners appointed are Prof. E. 
H. Neville, who is on the Central Committee of the 
Commission, Sir Percy Nunn, and Dr. D. M, Wrinch. 
Reports will be published in the Mathematical Gazette* 
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Growth of Industrial Organisations 

In the second of the series of lectures on industrial 
affairs at the Imperial College of Science and 
Technology, Mr. Austin Hopkinson discussed the 
advantages of the small industrial organisation. In 
his submission, there is no evidence that increasing 
the size of an industrial concern leads normally to 
an increase in efficiency ; indoed history shows that 
most very large organisations of this type have soon 
become unstable, and their collapse has led to the 
loss of immense amounts of capital. A distinction 
should bo drawn, however, between natural and 
artificial expansion. A limit to natural expansion 
by internal growth or by absorption of less efficient 
competitors is set only by the managerial capacity of 
individuals, and the ideal size cannot be expressed 
therefore by any simple formula such as statisticians 
have attempted to devise. When for any reason, 
however, a concern is expanded artificially beyond 
this limit, the expedients resorted to in attempts 
to establish financial stability aro likely to bo con¬ 
trary to the interests of the community as a whole. 
The fact that very large industrial organisations have 
exeoptional power to influence politicians, trade 
union leaders and the Press, makes them a potential 
danger to democracy, and, although Groat Britain 
is justly proud of the integrity of its political arid 
industrial life, the possibilities of abuses in the 
region where they overlap are exceptional and cannot 
be disregarded. 

Defects of Large Industrial Units 

In Mr. Hopkinson’s view, the dangerous influence 
of large industrial concerns is not offset by any 
contribution to the happiness nnd prosperity of the 
community. The existence of twenty separate firms 
engaged in a particular branch of industry means 
twenty sources of energy and enterprise : thoir 
amalgamation into one large unit eliminates nine¬ 
teen of these sources. The only way in which a 
nation can preserve a standard of living higher than 
that of others is by continuing to produce goods of 
higher quality or goods which the others cannot 
produce at all : tariffs and embargoes are merely 
temporary expedients. It follows therefore that 
competition from countries with a lower standard 
of life can be met only by frequent changes in the 
nature, form or design of the goods produced ; but 
it is just this condition which the largo organisation 
finds most difficult to meet, owing to the inertia 
resulting from its very size. Again, very large firms 
have the power to stimulate markets by intensive 
advertising and hire-purchase schemes, but by thus 
compressing the purchasing power of a lifo-time into 
a few years, an unhealthy state of the market is 
induced, and a temporary advantage may be wiped 
out by a subsequent collapse. Finally, the estimate 
that 44 per cent of total factory production in Great 
Britain is in the hands of firms employing less than 
two hundred people indicates the important part 
which the small concerns play in industrial life: 
their contribution to the national exchequer is, no 
doubt, proportionately great. 
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Typhoon Season in the Far East 
The cyclone season of the northern tropics is this 
year being extended abnormally far into the autumn 
in the For East as well as in the West Indies, for a 
typhoon visited the Loo-Choo Islands so late as 
November 14, and reached Tokyo late on the fol¬ 
lowing night. The wind is reported to have blown 
with a speed of nearly a hundred miles an hour, and 
to have caused much matorial damage. The loss of 
life was fortunately small compared with that caused 
by the Cuban storm five days earlier. Although 
thoro seems to bo no essential difference between the 
typhoon of the western part of the North Pacific 
and tho West Indian hurricane, both being typical 
examples of the tropical cyclone, the typhoon season 
is not concentrated into a few summer and early 
autumn months to nearly the same extent as happens 
with the West Indian storms. There is, however, 
moro similarity in the seasonal distribution of those 
storms that reach Japan. July, August and Sept¬ 
ember are the dangerous months for Japan and the 
neighbouring seas ; whereas the seas farther to the 
south are occasionally affected by a typhoon even in 
in id-wint er and early spring, the occurrence of an 
intense developing typhoon near Japan so late os 
November is probably even rarer than a similar 
development in tho West Indies. It is known that 
there is a connexion between the variations of the 
general circulation of the atmosphere and tho regions 
of formation as well as the direction and speed of 
travel of tropical cyclones, but it is very doubtful 
whether the cause of the present abnormal prolonga¬ 
tion of tho cyclone season can be explained. It is 
points like this which may be cleared up when 
meteorologists possess a long series of daily synoptic 
charts for tho northern hemisphere such as those 
now being prepared by the Deutsche Seewarte, 
Hamburg, described in Nature of November 12, 
p. 748. 

An Easily Portable Episcope 

The increasing appreciation of the value of 
episcopes in teaching has created a demand for an 
instrument, simple in construction, easy to handle, 
capable of being brought readily into tho ordinary 
class room, and reasonably cheap. The Wigmore 
opiscopo which has been recently put on the market 
by Messrs. Newton and Co., 72, Wigmore Stroet, 
London, W.l, seems likely to meet this demand. It 
is light and, being provided with two carrying 
handles, can be easily carried from one room to 
another. It can be immediately installed and used 
in any room which has a projection screen and an 
electric lighting supply. In use, the episcope is 
simply placed upon the object to be shown on the 
screon ; the externally mounted reversing mirror is 
tilted to bring the image to the required height; and 
the image is then brought into focus. Two 250-watt 
lamps are used for illuminating the field, which is 
5 in. by 5 in. ; but the map or drawing or book, a 
portion of which is to be projected, may be of any 
size. When the instrument is about 10 ft. from.the 
scroon, a well-illuminated picture 4 ft. square is 
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obtained with good definition over nearly tho whole 
of the area. The working distance may be varied 
from 6 ft. to 24 ft., giving pictures from 2J ft. to 9 ft. 
square, with of course a diminution in intensity at 
the greater distances. The episcopc, which costs 
£12 12$., complete with lamps, should prove par¬ 
ticularly useful for illustrating lessons in classrooms 
or for demonstrations in small lecture theatres, 
where ft very large picture is not required. 

Cultivation of Living Tissue Cells 

At the Friday evening discourse at the Royal 
Institution on November 18, Dr. R. C. Canti 
exhibited films demonstrating the cultivation of 
living tissue cells. The films consist of moving photo¬ 
micrographs of the living cells of animal tissues 
taken whilst they are growing outside the body. 
The individual pictures are taken at relatively long 
intervals but are projected on the screen at the 
usual speed of 16 pictures per second. This gives 
the effect of speeding up and approximately three 
weeks continuous photography is shortened into half 
an hour. Tho first film opened with the demonstra¬ 
tion of a ‘tissue culture’. This was followed by a 
picture of a fragment of periosteum of the chick 
embryo under low magnification which shows the 
out wandering of tho colls from the central moss or 
exp]ant. Higher magnification is then employed to 
demonstrate the structure of vegetative cells and the 
classical stages of cell division. Tho picture then 
changed from healthy to malignant tissue and showed 
the characteristic cells of a cancerous tumour of the 
rat known as Jensen’s rat sarcoma. Dr. Canti’s 
second reel was devoted to a demonstration of the 
contents of the cell by the method of dark-ground 
illumination, which reveals certain structures, for 
example, granules and mitochondria, invisible by 
the ordinary methods of trans-illumination. The 
third red contained subjects of embryological interest, 
namely, the development of tho rabbit ovum from 
the single cell up to the morula stage, the develop¬ 
ment of the young chick embryo from the primitive 
streak and the development of the bony femur f rom 
the cartil&genous rudiment in the six-day chick 
embryo. The apparatus for taking the photographs 
is a combination of the cinema camera, microscope 
and biological incubator, with a specially constructed 
automatic mechanism for making the exposures at 
the desired intervals. 

Colour Films 

The paper read before the Royal Society of Arts 
on November 9 by Mr, T. Thome Baker gave a 
useful account of new developments in colour 
cinematography. Compared with other inventions 
like radio-telephony, the aeroplane and sound films, 
the coming of photography in natural colours seems 
very slow. The coloured films which have been 
shown at many picture theatres during the last two 
or three years are nearly all two-colour pictures. 
The main drawback is that the colours obtained in 
these pictures are not absolutely natural. But now 
methods have been devised for obtaining three- 
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colour pictures. These require for the development 
of a satisfactory studio technique an immense 
amount of further research. In the early days of 
the sound film, many thought that it would have 
a short life because the reproduction of both speech 
and music was so bad. Yet improvements have 
proceeded so rapidly that it is now so good that the 
demand for silent films has almost ceased. A similar 
serieH of events will probably take place in connexion 
with colour films. Most of the various attempts 
made to ploose the eye by two-colour processes have 
failed, It has taken years to put three-colour pro¬ 
cesses into practical form. But once the natural 
colour film has been seen by the public it seems 
that they will soon cease to think that it is a ‘colour’ 
picture and merely derive increased enjoyment from 
its naturalness. Similarly, the expert who is familiar 
with the latest developments of colour films feels 
when he looks at the ordinary film, notwithstanding 
the exquisite photography and tho magnificent art 
which characterise modern productions, that a serious 
omission has been made. 

The Past and the Future in Psychical Research 

Sir Otjver Lodoe, in his presidential address to 
the Society for Psychical Research on the occasion of 
its jubilee in June, discussed the past and the future 
with special reference to the history of the Society. 
He recalled tho events of the lost fifty years and noted 
how the disapproval and hostility which was encount¬ 
ered in the early years of tho Society’s existence are 
gradually diminishing. The hostility, he maintained, 
was directed mainly by spiritualists, who disapproved 
of the cautious procedure of the Society’s officors and 
of the criticism to which narratives were subjected 
before publication. Although this can scarcely be 
maintained at the present day, it is true that the 
founders of the Society, with tho establishment of 
thought transference as their primary aim, were, in 
fact, endeavouring to apply the scientific method to 
their inquiries. In his insistence on this Sir Oliver 
is justified, in spite of such famous coses as that of 
Sir E. Hornby in 1884, whore some attention to 
essential details would have absolved Mr. Frederic 
Myers and Mr. Edmund Gurney from charges of 
carelessness in the preparation of their data. 

In his further discussion of the paHt, Sir Oliver 
asked his audience to remember the pioneer work of 
Myers, who, although of literary and even perhaps 
mystical tendencies, nevertheless realised the import¬ 
ance of the scientific treatment of those problems 
which were his greatest interest. To convince the 
world of telepathy was the dominant note of tho 
early years ; to-day, Sir Oliver thinks, may be the 
time for the Society in its corporate capacity to 
declare its belief in the reality of the spiritual world 
and in its interaction with the physical one. It is * 
on this note that the address ends, and it finally con¬ 
cludes by Sir Oliver again asserting his personal belief 
in the “cosmic and permanent” existence of the human 
spirit.apart from the discarded material organism, 
with its memory, character and affections intact. 
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Deep Petroleum Wells 

Mr. W. A, Sawdon contributes an interesting 
article to a recent issue of the Oil Weekly concerning 
the deepest oil wells yet drilled. The reoord which 
he gives proves conclusively the high state of 
efficiency to which petroleum engineering has 
attained in the lost few years, and it would seem 
that, both from a technical and an ooonomio point 
of view, tho limit to the depth probed for oil has 
yet to be defined. The appearance of this article 
is timely owing to the fact that the deepest well 
drilled in the United States has just been completed 
in California, where a depth of 10,296 ft. has boon 
reached. A foature of this well is that it was drilled 
with comparatively light equipment, contrary to 
the usual custom of involving extra heavy plant in 
order to achieve the groat depths desired. This 
Californian well is not the deepest in the world, the 
rocord being held by a well drilled to 10,585 ft. 
in tho State of Vera Cruz, Mexico. The first 10,000 ft. 
well to be drilled was, however, in California ; this 
attained a depth of 10,054 ft. but, like tho Mexican 
well, no production was obtained. Probably the 
greatest producing well is that which was completed 
in July last in California at a depth of 9,710 ft., 
from which an initial production of 5,050 barrels of 
oil a day, accompanied by 5,000,000 cub. ft. of gas, 
was obtained. All those wells were rotary drilled. 

Two other interesting oil wells may be added to 
the list; one drilled by tho percussion system (cable 
tool) in West Virginia to 9,104 ft., from which no 
production was obtained, the other, a Texas well, 
also drilled by tho cable tool system to a depth of 
8,900 ft. In the latter case a Diesel engine was 
employed as motivo power instead of tho more 
customary steam engine or eloctrio motor as in the 
case of the other wells mentioned. Apart from 
technical development, in future the utility of the 
detrp well will be governed entirely by economic 
circumstances, since any attompt to raise oil from 
a depth of two miles or more in the earth's crust 
must necessarily involve considerably greater expen¬ 
diture in plant, equipment and running coats than 
has been the case in the past for shallower wells. 
There is little question that, assuming it is economic¬ 
ally practicable, tho petroleum engineering industry 
is capable of evolving both plant and operative 
system for attaining still greater depths, especially 
in cases where deeper-lying pay sands have to be 
tapped for the oil they contain, It is perhaps not 
difficult to visualise the day when over-production of 
oil will be a thing of the past and when reliance for 
tho major part of the world's supply of crudo 
petroleum will have to be placed on these very deep 
wells and on the revolutionised drilling technique 
which they imply, 

Modem Methods in the Inland Telegraph Service 

During the last two years, very rapid development 
has taken place in the inland telegraph service in 
Great Britain. Previously, a very exhaustive study 
had been made to find out tho best methods of making 
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the service more attractive to the public, more 
efficient as a means of communication, and less 
costly as regards the loss of State revenue. Instru¬ 
ments and machinery new to the service have been 
introduced. Teleprinters, typewriters, rectifiers, 
converters, thermionic valves and voice frequency 
signalling are the main features of the reorganised 
system. In a paper read to the Institution of 
Electrical Engineers on November 17, Mr. R. P. Smith 
described the new equipment in detail. A telegraph 
exchange service, ‘the telex’, has been made available 
to telephone subscribers, the necessary apparatus 
being installed on rental terms. The renters are able 
to receive and transmit printed communications in 
addition to the usual telephone facilities. They can 
also transmit messages to the Post Office, creating - 
a now class of traffic designated ‘Printergrams’—a 
word which we think not very happily chosen. We 
have now telegrams, phonograms and printergrams. 
At the present time, the supply of underground 
conductors is more than sufficient for the require¬ 
ments of the public services. The vacant channels 
of communication are offered to the public, on rental 
terms, for the purpose of private wire circuits. The 
ascertained results of tho reorganisation, which is 
still far from oomplete, show that the stability and 
accuracy of the service has been greatly increased. 
In addition, the latest figures show an improvement 
in the financial position. The changes also have 
increased tho comfort and convenience of the army 
of workers who staff the telegraph instrument 
rooms. 

Aerial Spotting of Fish Shoals 

Since 1919, when the American Bureau of Fisheries 
first observed that fish shoals which could not be 
seen from the bridge of a ship were easily discernible 
from an aeroplane flying diroctly overhead, numerous 
attempts have been made to utilise aircraft for 
spotting shoals of fish. In Great Britain both the 
Ministry of Agriculture and Fisheries and the 
Scottish Fishery Board have made endeavours to 
locate herring shoals from the air but in both cases 
the experiments yielded no fruitful results. In the 
recently published report of the Danish Biological 
Station for 1932 interesting records of similar efforts 
to spot herring in Danish waters are given. Dr. H. 
Blegvad, director of the station, was in charge of 
the investigations and himself acted as observer. An 
important feature of the Danish experiments was 
that the Danish Broadcasting Coiporation agreed to 
broadcast at once any information submitted to it 
from the exploring aeroplane. Unfortunately, only 
very few exceedingly small herring shoals were 
observed throughout the entire course of the investi¬ 
gations, which extended over forty flying hours. 
Their positions were immediately broadcast but the 
investigators were unable afterwards to obtain any 
information as to whether or not the broadcasts 
proved useful to the fishermen. Probably this entire 
lack of evidence is a very good indication of lack of 
positive results. The Danish investigators, therefore, 
like their British colleagues, have come to the 
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conclusion that* although in favourable conditions fish 
shoals in their waters may be spotted from the air, 
this method of locating fish is much too costly and 
uncertain to be of any practical value to the national 
fisheries. 

The Future of Indian Agriculture 

In a survey and a forecast of the next twenty years 
in India ( Journal of the Royal Central Asian Society , 
vol. 19, July 1932), Lieut.-Col. Sir Arnold Wilson 
makes a strong plea for the introduction of scientific 
method into public affairs. He predicts that in 
twenty years time the population of Asia will have 
increased by at least 20 per cent, and that in India 
alone the numbers may have grown to 427 millions. 
These figures mean that the great problem of the 
future will be that of food supply. Over the whole 
of Asia the predominant occupation is agriculture, 
while in India at least the cultivable area increases 
very slowly and seems to have reached the limit 
except for the redemption of barren areas by irriga¬ 
tion. Figures tend to show that in India the food 
yield has not kept pace with the growth of population, 
but that the gap has been partly filled by a decreoso 
in the export of grain. Sir Arnold Wilson foresees 
the dwindling of this export trade and tho growth 
of an import trade in wheat. To balance this, India 
will have to develop an export of other primary 
products, but the tendency will be to utilise these at 
home. An import of fertilisers will, however, bo 
essentia], for on the extended use of these in agri¬ 
culture lies one of tho few hopes for the avoidance 
of famine in the future and the maintenance of the 
present standard of living, low as it is. 

Fenland Exploration in East Anglia 

A communication from Mr. Miles C. Burkitt. 
which appears in Man for November, announces the 
inauguration of a committee for the exploration of 
the fens of East Anglia in connexion with the 
Cambridge Antiquarian Society and the Prehistoric 
Society of East Anglia. Recent archaeological work 
in the area, notably a study of the prehistoric water¬ 
ways by Major Fowler of Ely and of an early metal 
age site below peat by Mr. Grahamc Clark, has 
served to demonstrate the importance of a region 
which can afford an unbroken sequence of deposits 
from quaternary to recent times. It is evident, 
however, that archaeological investigation does not 
cover a sufficiently wide field for the complete study 
of the area, but needs supplementing by such studies, 
for example, a & paiwobotany and geology. It has, 
therefore, been decided, as already stated, to appoint 
a committee of experts to undertake systematic 
study'in tho various branches of scientific investiga¬ 
tion between which co-operation is essential to a 
scheme of exploration. Tho Master of Downing, 
Prof. A. C. Seward, has consented to act as president 
and Major Fowler as vice-president of the Committee. 
Mr. Graham© Clark, Peterhouse, Cambridge, to 
whom communications relating to the work of 
the committee should be addressed, will act as 
secretary. 
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Rediscovery of an 'Extinct' Bird 

R is -appearances of croaturos regarded as extinot 
are occasionally reported but seldom proved. There 
can bo no reasonable doubt, however, in the case of 
the black-capped petrel or ‘diablotin’ of Dominica, 
Pterodroma hceeitata. For many years this bird has 
been regarded as extinct, the last recorded capture 
having been made in 1871, but recently reports have 
become current that odd examples have been soon. 
The present position is summed up in a short article 
in the Journal of the Society for the Preservation of 
the Fauna of the Empire (Sept. 1932, p. 17). In 1900 
Richmond stated that he had seen three, more have 
been observed in Haiti, and on May 2, 1932, Mary 
Rose (of Roseau, Dominica) invited a naturalist to 
examine a strange bird found lying helpless at her 
door after a stormy night. The naturalists who saw 
it (it died on May 26) ogroo that it was a ‘diablotin’; 
and apparently the bird, although extremely rare, 
still breeds in the mountain fastnesses of Dominica. 
It is gratifying to find that steps were at once taken 
to ensure so for as possible the safety of the remnant, 
and on July 1 a special legislative order was issued 
granting the petrel full protection. 

Magnetic Declination in the United States 

The U.S. Coast and Geodetic Survey makes mag¬ 
netic observations at a set of repeat stations every five 
years, and publishes the results at similar intervals, 
in tho form of tables of secular variation, and of 
charts showing tho results of tho original complete 
survey, made mainly between 1900 and 1910, brought 
up to date. A recent pamphlet by D. L. Hazard 
(“Magnetic Declination in the United States, 1930*', 
U.S. Dept, of Commerce, Coast and Geodetic Survey, 
Washington; Serial 540, 1932; pp. 40, 10 cents) 
does this for tho magnetic declination ; the chart 
gives isogonic lines at 1° intervals, and lines of equal 
annual change at 1' intervals. It contains much 
tabular matter and information of value to land 
surveyors, and is issued at a very low price. 

Meldola Medal 

The Meldola medal (the gift of the Society of 
Maooabaeans) is awarded annually to the chemist 
whose published ohemioal work shows the most 
promise and is brought to the notice of the adminis¬ 
trators during the year ending December 31 prior to 
the award. The recipient must be a British subject 
not more than thirty years of age at tho time of the 
completion of the work. Tho medal may not be 
awarded more than once to the same person. In 
awarding the medal for 1932, the adjudicators will, 
unless exceptional circumstances arise, give special 
consideration to work in physical or inorganic 
chemistry. The next award will be made in January 
1933. The Council of the Institute of Chemistry 
would therefore be glad to have its attention directed, 
before December 31, to work of the character indi¬ 
cated. Communications should be addressed to the 
Registrar of the Institute, 30 Russell Square, London, 
W.C.I. 
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Announcements 

The Christmas Lectures at the Royal Institution 
are to be given by Prof. A. O. Rankine, professor 
of physics in the Imperial College of Science and 
Technology, on December 27, 29, 31, January 3, 5 
and 7 at 3 o’clock. Prof. Ran kino has chosen “The 
Round of the Waters” as the title of this, the “one 
hundred and seventh course of six lectures adapted 
to a juvenile auditory”. 

It is announced by Science Service, Washington, 
D.C., that the John Fritz Gold Medal for 1932 of 
the American engineering institutions has been 
awarded to Daniel 0. Jackling. Mr. Jackling, who 
has done much work in mining engineering and 
metallurgy, especially in the development of low- 
grade ores, was awarded the medal for “notable 
industrial achievement in initiating mass production 
of copper from low-grade ores, through application 
of engineering principles”. 

The annual Congress of the Royal Institute of 
Public Health will be held at Eastbourne on May 30 - 
June 4, under the presidency of the Right Hon. 
Viscount Levorhulme. The Congress will be divided 
into five sections : State medicine and industrial 
hygiene ; women and children and the public health ; 
tuberculosis ; pathology, bacteriology, biochemistry 
and veterinary medicine ; climatology and hydrology. 
Further information can be obtained from the 
Secretary, 23 Queen Square, London, W.C.l. 

The trustees of the Rockefeller Foundation have 
made a further grant of £5,000 towards the research 
funds of the National Institute of Industrial Psycho¬ 
logy to be expended in the years 1933-1936. This 
is the fourth grant made by these trustees to the 
Institute. These gifts have enabled the Institute, 
under the j>orsonal direction of Dr. C. S. Myers, 
its principal, to conduct an extensive scries of 
researches upon subjects having a direct bearing 
on industrial and occupational life. 

At the annual general meeting of the Philosophical 
Society of the University of Durham the following 
officers were elected for the session 1932-33: 
President : Prof. R. A. Sampson ; Vice-Presidents : 
Profs. J. W. H. Harrison, P. J. Heuwood, G. R. 
Goldsbrough, G. R. Clerno, G. H. Hiekling, and 
J. Irvine Masson ; Han. General Secretary: Mr. 
W, M, Madgin ; Hon . Treasurer : Mr. J. W. 
Bullerwell ; Editor : Prof. G. W. Todd ; and Hon. 
Librarian : Dr. F. Bradshaw. 

Dk. J. Florian, Brno, Czechoslovakia, writes to 
point out that in his article on “The Early History 
of the Cell Theory” in Nature of October 22 the 
first sentence of the second paragraph should read :—- 
“Sfrudnicka came to the conclusion that the small 
granules (‘globules’) of 1/300 mm. in diameter, \frhich 
H. Milne Edwards (1823) found in all the tissues he 
examined, are of varied origin and in great part 
mere artefacts.” By a misunderstanding, for which 
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the correspondent who sent us the article is respon¬ 
sible, the sentence read : “In 1823 H. Milne Edwards 
came to the conclusion that the small granules 
(‘globules*) of 1/300 mm. in diameter,” etc. Dr. 
Florian saw a proof but unfortunately overlooked 
the alteration which had been made in the 
sentence. 

It is announced in Science of October 28, that the 
ninety-first mooting of the American Association for 
the Advancement of Science will be hold at Atlantic 
City on December 27-31, under the presidency of 
Dr. John J. Abel. Tho opening general address will 
be delivered by the retiring president, Dr. Franz 
Boas. The first Maiben lecture, a new lecture estab¬ 
lished in memory of H. Maiben, will be given by 
Dr. H. N. Russell on “The Constitution of the Stars”. 
The general headquarters of tho Association will be 
Chalfonto-Haddon Hall, which will also house the 
members representing general science. On the other 
hand, members of the various sections of the Associa¬ 
tion will stay in definite hotels allocated to each 
section. So far os is possible, each section will hold 
its mootings at the hotel thus assigned to it. 

Arrangements have been made for Dr. Davidson 
Black of tho Peiping Union Medical College, China, 
who will arrive in England early in December, to 
give a course of lectures in advanced anatomy in the 
University of London. The course, consisting of 
two lectures on Sinanthropus , will bo given at 
University College, Gower Street, London, W.C.l. 
The first lecture will be delivered ori Friday, December 
9, at 5.30 p.m., and tho second on Monday, December 
12, at the same time. In addition to an account of 
the morphological characters of Sinanthropus, the 
lectures will include a historical statement and a 
description of the environment, physical and biotic, 
and the cultural horizon. Admission to all the 
lectures will be free and without ticket. 

In a review in Nature of November 5, p. 682, 
reference is made to the transparent cellulose film 
“Cellophane”. We have been asked to point out 
that this name is the registered trade mark used by 
The Cellophane Co., Ltd., and its associated com¬ 
panies to designate their product. 

Applications arc invited for the following appoint¬ 
ments, on or before tho dates mentionedA 
lecturer in chemistry (subsidiary botany) at the 
Woolwich Polytechnic, Woolwich, S.E.18 -The Secre¬ 
tary (Nov. 29). A county librarian for the Bucking¬ 
hamshire County Education Committee—The Secre¬ 
tary for Education, County Offices, Aylesbury (Nov. 
29). A temporary junior chemist at an Admiralty 
inspection establishment—The Secretary of the 
Admiralty (C.E. Branch), London, S.W.l (Dec. 10). 
An assistant librarian at the University of Glasgow— 
The Librarian (Dec. 15). A field geologist for economic 
investigation (not oil) in Iraq—The Crown Agents 
for the Colonies, 4, Mi 11 bank, Westminster, S.W,1 
(Dec. 17). 
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Letters to the Editor 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications . ] 

Quantitative Estimates of Sensory Events 

Dr. Allan Ferguson's article on Weber's law in 
Nature of September 3 (p. 334) is to be welcomed 
as an eminently sane statement on a subject about 
which much nonsense has been talked. Fecliner’s 
work has been too much attacked by verbal 
discussion on the nature of measurement which 
Dr. Ferguson rightly criticises. 

This speculative discussion has directed the 
attention of Fechnor's critics from a serious mathe¬ 
matical blunder. Fochnor integrated for the whole 
value of R values from zero upwards (assuming, 
therefore, that Weber’s laW held over this whole 
range), but after integration, ho made a substitution 
which assumes tho existence of an absolute throshold 
of stimulus below which there is no sensation (which 
is plainly inconsistent with the truth of Weber’s 
law at low R values). This leads to the absurdity 
of negative sensation values when the stimulus is 
below threshold value, and the crowning absurdity 
of an infinite negative sensation for zero stimulus. 
This defect, however, is not fatal to Fechner’H work 
and may be avoided by the method adopted by 
Dr. Ferguson of integrating only over the range of 
R values in which Weber’s law, in fact, holds. 

A further difficulty, however, arises from the fact 
that it is not certain that there is any range of 
stimulus intensities ovor which Weber’s law is valid. 
The method of experimenting which has commonly 
been used on the authority of Fechner (that is, 
asking the subject for a judgment as to which of 
two stimuli is greater) does not give very self- 
consistent results, so no very close approximation 
to any law can be expected. Using Weber’s original 
kind of stimulus—pressure—and a simpler experi¬ 
mental method giving greater self-consistency, I 
have found no indication of a tendency for A R)R 
to be constant. Any relationship is complicated by 
the fact that different kinds of sense organs are 
stimulated at different intensities of pressure, but 
an overlapping system of curves approximating to 
Houstoun’s law seems a more probable explanation 
of the results obtained. This does not seem to be a 
mere result of a change in experimental method, 
since the old results given in tho textbooks seem, 
on critical examination, to give no real support to 
Weber’s law. Results commonly stated to be ’near 
enough to Weber’s law’ (such as Max Wien’s on 
sound intensities), when reduced to a graph, are not 
very much like a straight lino parallel to tho base. 
Many such ‘confirmations’ of Weber’s law prove on 
examination to bo, in Mark Twain’s words, a little 
straighter than a corkscrew but not so straight as 
a rainbow. 

Dr. Ferguson is undoubtedly right in suggesting 
that the real problem of Fochnor’s work is unaffected 
by whether we start from Weber’s law or some 
more complex relationship between R and S . The 
assumption in the passage from a law connecting 
differential thresholds with absolute values of the 
stimulus to a formula of the general form S =* / (R) 
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or S x — S t — f (R lf 1? 8 ), (Fechnor’s implied assump¬ 
tion that just perceptible increments of sensation 
are equal sensation increments) may bo regarded 
as a convention of measurement comparable with 
Fahrenheit’s convention that ho would tako as equal 
temperature steps those that made equal volume 
increases in his mercury. If this convention gives 
us a system of numerical coefficients consistent wifH 
the experimental facts of judgments of relative 
supraliminal sensation differences (as apparently it 
does), it matters little whether or not we are to be 
allowed to call this process ‘measurement* or by 
some other name. 

It must be agreed that the conception of the sense 
interval is a mere evasion of the difficulties of the 
sensation. Several yoars ago, I describod experi¬ 
ments at a British Association mooting which showed 
that the absolute sense interval involves precisely 
tho same difficulties as the absolute sensation 
magnitude. 

The greatest harm to the development of experi¬ 
mental psychology has come from Weber’s law and 
not from Fechner’s work. Fochnor has contributed 
to this harm by focusing attention on Weber’s law. 
Tho harm has been two-fold. First, oxperimonters 
have for half a century been occupied with trying 
to confirm or refute Weber’s law, instead of with 
the roal problem of trying to establish the more 
complex relationship which really holds between 
sensation and stimulus intensity. Much worse is the 
fact that they have boon almost entirely occupied 
with those conditions of simplified perception in 
which alone sensation intensity is simply a function 
of stimulus intensity, and have neglected the much 
mom important and interesting problems of per¬ 
ception which arise under less artificial conditions 
in which the perceptual experience is a function of 
tho total experimental setting. 

Roukrt H. Thoulkss. 

I >opt. of Psychology, 

University, Glasgow. 

Sept, 7. 

Dr. Ferguson’s discussion in Nature of September 
3 (p. 334) would have been briefer and possibly 
clearer if he had baaed it upon the general principles 
of measurement. Those have beon recently form¬ 
ulated by several independent writers ; it is tries they 
are not generally known, but they never will be if 
everyone refuses to refer to them. The chief of them 
may ho stated briofly thus :—There are two distinct 
processes of measurement; one of these (‘funda¬ 
mental’) is based on tho recognition of a relation of 
equality and a process of addition, obeying certain 
laws ; the other (‘derived’) consists in tho assign¬ 
ment of a numeral representing tho constant of a 
numerical law. Let us apply these to sensations. 

In so far as the law 

SR - k'R 

is valid, & is a true derived magnitude, exactly 
oo-ordinate with density or viscosity. But that does 
not afford the smallest presumption that there is a 
fundamental magnitude S , between values of which 
tho Jc's are differences ; it is that presumption that 
has misled the followers of Fochnor. It is certainly 
improbable that a quantitative science of sensation 
can be established unless a fundamental magnitude 
characteristic of it can bo found; but the way to find 
such-a magnitude is to seek for a process of addition, 
not to juggle mathomatioally with numerical laws. 
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* The success of the search depends largely on what 
Is meant by a sensation. Some psychologists hold 
that two sensations of the same kind cannot be 
experienced simultaneously. If they are right (and 
the question is not entirely one of words), sensations 
cannot possibly be measurable fundamentally; for 
it is quite certain that there is no process of addition 
whereby two non-simultaneous sensations can be 
combined so as to be equivalent to a single instan¬ 
taneous sensation. If, on the other hand, we 
experience two simultaneous sensations when exposed 
to two stimuli, sensations oan be combined and it 
is a question of experimental fact whether such 
combination satisfies the laws of addition. The most 
likely of those to fail is the associative law that, 
if a is equivalent to a ' and b to b\ then a combined 
with 6 is equivalent to a' combined with 6'. For 
the sensation of brightness, this law (and certain 
others) are true within limits ; that is why hetero- 
chromatic photometry is possible. Those who 
dismiss it as irrelevant on the ground that it measures 
stimuli and not sensations often fail to observe that 
heteroohromatic brightness differs from homo* 
chromatic brightness and other typically physical 
magnitudes, because it cannot be measured by 
‘physical 1 methods, independent of any specified form 
of sensation ; its measurement is inseparable from 
a sensation of a particular kind. 

The law need not, however, be true for sensations 
of other kinds. It is almost certainly untrue for 
painfulness ; and I doubt whether it is generally 
true for loudness. The loudness of added sounds 
is probably affected by their concordance or dis¬ 
sonance. But the experiments that might decide 
the matter definitely do not seem to have been made ; 
until they arts made, it is waste of time to discuss 
whether sensations are measurable. 

Some people seem to beliove that, though sensa¬ 
tions are not moasurable by either of the two physical 
processes, they may be measurable by some third 
process inapplicable to the magnitudes of physics. 
They Hhould remember that physicists will not 
accept any process as measurement, unless it is based 
upon laws the validity of which is appreciable 
equally by all observers who are not so abnormal 
as to fail to appreciate their meaning. 

Norman R. Campbell. 


The two letters printed above emphasise the 
necessity for further discussion of the problem—a 
discussion which may very well be applied both to 
the vast mass of existing experimental data, and to 
the conditions under which fresh data may be sought. 

The reason for the line of development adopted 
in my article will be apparent to anyone acquainted 
with the literature of the subject; and, as was 
pointed out clearly enough in the text, one of the 
primary matters to be considered in a future 
discussion is that of the application to the problem 
of the fundamental principles of measurement, the 
importance of which Dr. Campbell so rightly stresses. 
Anything that Dr. Campbell has to say on such a 
subject will be heard with respect; nonetheless, 
readers of his incisive letter should remember that 
a vigorous statement is not necessarily a final state¬ 
ment of the truth. 

70 Had ham Road, Allan Fbroubon. 

Bishop's Stortford, 

Herts. 
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Lubricating Offs and Cancer 

The letter from J. B. Speakman and N. H. 
Chamberlain, 1 suggesting that “the incidence of der¬ 
matitis and tumours may be caused by the difficulty 
of removing mineral oil from the skin*', is supported 
by the fact that unsaturated mineral oils on exposure 
to light and air form compounds which are not 
emulsified by soaps, and which form coatings on 
wool fibres that are only removed with difficulty by 
solvents, and not at all by soaps. This insoluble 
layer is a possible source of irritation. Crude shale 
oils give a considerable amount of such insoluble 
compounds. 1 

Also, in the course of research work by the second 
of the undersigned, on emulsifioation problems in 
scouring of wool and wool fabrics, it has been noted 
that the ionisation process developed by E. V. Hayes- 
Gratze in oo-operation with the Wool Industries 
Research Association, applied to a variety of oils, 
especially vegetable oils, gives striking results. 

It gives products of greatly lowered surface tension, 
and highly water-emulsifiable nature, providing a 
means of wool oiling whereby not only are “oxidised 
oil" defects, to which commercial lanoline is subject, 
eliminated, but subsequent scouring is accomplished 
with the greatest ease. 

In addition, hospital tests have shown that ionised 
| oils possess remarkable curative properties in treat* 

| ment of obstinate cases of dermatitis and ringworm, 
so that it may be inferred that their presence would 
tend to prevent skin infection, apart from facilitating 
removal of oil contamination. jj. R. Hirst. 

A.’ T. Kino. 

Wool Industries Research Association, 

Headingley, Leeds. 

Nov. 7. 

1 Natttbk, 180. 578, Oct, 15. 1982. 

’ Hir»t, J. Hoc. Dyert and Col., Dec. 1031. 

A Continuous Spectrum of Pure Argon 

In the course of investigations that have been 
made at the Electrical Laboratory, Oxford, of the 
electrical properties of argon, it was found that when 
the gas is obtained in a high degree of purity several 
phenomena occur, in the appearanoe of the discharge 
and in the spectrum of the light emitted, which do 
not appear to have been noticed before. The argon 
was carefully purified by a method which will be 
described in another paper. It was examined 
spectroscopically at pressures from I millimetre to 
150 millimetres and no lines due to impurities were 
detected in the range of wave-lengths from X 2000 A. 
to X 7000 A. 

It was found that when an electrodeless discharge 
was excited in argon by continuous oscillations of 
about 100 metres wave-length in a tube 1 ’7 cm. in 
diameter, the discharge assumes two forms which 
depend upon the pressure of the gas and the intensity 
of the current. When the current in the tube is 
large, the discharge is a striated column, the stri&tiona 
consisting of globules (the size of which decreases 
as the pressure is increased) which lie along the axis 
of the tube between the electrodes; a form of the 
discharge which has already been described in a 
previous paper. 1 A recent photograph of this type 
of discharge in pure argon at about 40 mm. pressure 
is shown in Fig. I. When the current in the tube 
is decreased, the striations disappear and the 
distribution of light in the tube takes the form 
shown in Fig. 2, In the striated oolumn the colour 
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is jpurple and in the uniform column the ooJour is 
white. In a tube of 1 *7 cm, diameter, at pressures 
less than 8 mm., it was not found possible to obtain 
the uniform column, and the discharge was striated 
for the smallest currents which could be maintained 



Fro. i. 


in the tube. Similar results were obtained in 
wider tubes, both of pyrex and of quartz. 

The spectra emitted by the luminous column in 
the two types of discharge exhibit interesting varia¬ 
tions as the pressure is increased. When the pressure 
is less than about 6 mm., only the line spectrum 
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of argon is excited. As the pressure is increased, a 
continuous background appears which increases in 
intensity with the pressure, while the line spectrum 
becomes less intense. At the highest pressures 
(80-150 mm.) the line spectrum is completely absent 
from the uniform column with the exception of the 



argon red line at X 6965 A. The spectrum appears 
quite continuous from 6000 A. to about 2250 A., 
which is as far as can be measured with the spectro¬ 
graph used. At the highest pressures in the striated 
column the continuous background appears as 
strongly as in the uniform column, but in addition 
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the stronger lines of the argon red spectrum are 
visible above the continuous background. 

Photographs of the spectrum of the striated and 
continuous discharges obtained in pyrex tubes 
containing argon at a pressure of 150 mm. are shown 
in Fig. 3. These were taken on Ilford Zenith 650 
plates. Photographs will be published later of 
the spectra obtained with quartz tubes and pant 
chromatic plates. These plates show the continuous 
spectrum sharply cut of! at about X 6000 A. and 
extending as far into the ultra-violet as can be 
measured with a quartz spectrograph in air, while 
the red line at X 6965 A. appears prominently. 

A very interesting feature of theee investigations 
is that they show that it is possible to obtain a 
continuous spectrum in a gas discharge, over a wide 
range of wave-lengths, where the characteristic lines 
of the gas are absent. 

S. P. McCaixum. 

L. Kxatzow. 

Electrical Laboratory, J. E. Kbyston. 

Oxford, 

Oct. 30. 

1 8. P. McCaUum and W. T. Perry, NATURE. 184, 084, Dec. 28,1920. 


Continuous Spectrum of Sodium 

I have investigated the intensity distribution of 
the continuous spectrum of sodium, which is generally 
considered to be the halo of the D lines, and also of 
the relative intensity to the systems of discrete bands, 
under various conditions of excitation, and the main 
results obtained arc here described. 

The continuous spectrum begins to enhance 
when the pressure is increased to 1-2 mm., and as 
the pressure of vapour is increased more and more,' 
without altering the temperature, the intensity of the 
discrete bands as well as that of the continuous 
spectrum are both increased considerably, the 
increasing rate of the former being greater them that 
of the latter. 

Where the temperature of the vapour varies 
under a constant pressure, it is known that the more 
intensely the discrete bands are emitted, compared 
with the continuous spectrum, the lower the tem¬ 
perature of the vapour, but as the temperature of the 
vapour becomes higher, the case is reversed. 

The intensity distribution of the continuous 
spectrum is nearly symmetrical on both sides of the 
wave-lengths and is at a remarkable maximum at 
the D lines, and the rise of temperature, without 
altering the pressure, or increase of pressure, the 
temperature being kept constant, causes the relative 
or absolute enhancement and, therefore, the 
(apparent) broadening of the spectrum. In the 
region of the shorter wave-lengths, its intensity 
decreases moderately at about 6600 A. and fades 
abruptly with a comparatively sharp edge at about 
5500 A., and as we proceed farther towards the side 
of the shorter wave-lengths, the intensity of the weak 
continuous spectrum gradually decreases and termi¬ 
nates more or less abruptly at about 4550 A., while, 
on the side of the longer wave-lengths, its intensity 
is gradually and uniformly decreased. 

The rotation structure is always sharply defined 
without showing any appreciable broadening of the 
band-lines as the result of the increase of pressure, 
and also of the rise of the temperature, until the 
condition (very high temperature) is arrived at where 
the discrete bands, and therefore each separate band- 
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line# ultimately disappear. It is proved that there is 
no direct connexion between the structure of the 
discrete bands and the continuous spectrum. 

The continuous spectrum mentioned above may 
certainly be explained by the omission of the excited 
■P atoms during their collisions with other normal 
atoms (quasi-molecules). It seems that tho ©mission 
of tho main part of the strong continuous spectrum 
in the back-ground of the rod band system is closely 
connected with the transitions — *2^ of the 
quasi-molecules. Similarly t the continuous spectrum 



Fig. 1. 


in the back-ground of tho green band system 
seems to have an intimate connexion with the latter 
band system ( l 7r tt —^J'). Besides, there is also 
possible tho omission of a continuous spectrum duo 
to the transitions + and ^ ■-* of the 

quasi-molecules on the side of tho longer wave-lengths 
of the L) lines, or in tho vicinity of them (Fig. 1), 

The main part of the continuous spectrum 
emit tod from tho sodium arc, or from the sodium 
flame, when the density of sodium vapour is fairly 
high, has tho same distribution of intensity as that 
obtained in this experiment. 

Similar results are obtained in the cose of 
potassium. 

H. Hamada. 

Physical Institute, 

Sendai, Japan. 

Sopt. 24. 

Discontinuous Distribution in Plants 

In Nature of July 9, p. 58, I gave an account of 
a genus of bees (Hesperapis) which was found to 
exist in dry regions of the south-west United States, 
and again in the dry parts of South Africa. I have 
just roceived from tho Missouri Botanical Garden a 
very thorough revision of the genus Menodora, by 
Julian A. Steyormark. This is a genus of oleoceous 
plants, found in dry or semi-desert regions, in south¬ 
west North America, a large area in Central and 
southern South America, and a few forms in the 
Transvaal and adjacent ports of South Africa. Thus 
except for tho South American area, the distribution 
nearly corresponds with that of Hesperapis. 

One of the South African forms, certainly native 
and frequently collected in the Transvaal, has been 
supposed to be identical with Menodora heterophyUa , 
which is abundant in Texas, and occurs in the 
Mexican States of Tamaulipas and Nuevo Leon. Mr. 
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Steyermark points out that in spite of the great 
resemblance, the South African plant differs in a num¬ 
ber of respects, so that he calls it variety australis. 
Evidently it should rank as a separate species, 
Menodora australis , as it cannot bo supposed to have 
any direct genetic connexion with tho North 
American plant. Mr. Steyermark himself calls it “a 
very striking instance, seemingly, of parallel develop¬ 
ment”. On p. 109, however, he writes : il M. hetero¬ 
phyUa, occurs with its variety in two widely separated 
continents, namely, North America and Africa. Since 
this distribution may be explained by the supposition 
of the existence of a land-bridge forming a ready 
means of dispersal for species between the continents, 
it may be supposed that M. heterophyUa extended 
from North America to South Africa over the postu¬ 
lated lost oontinont, Gondwana, before the ond of the 
Cretaceous.” 

This seems to me to be wholly fanciful, and had there 
been any such connexion, is it likely that this species 
of plants has remained unchanged since the 
Cretaceous, or that a few forms crossed over, leaving 
tho mass of tho fauna and flora behind ? There is no 
reason to doubt that the genera Menodora and 
H esperapis are of great antiquity, and presumably 
spread to their now remote outposts by way of Asia, 
but very similar species have evolved independently 
under similar conditions. Unfortunately xerophytic 
conditions are not favourable for the preservation of 
fossil plants and insects, so that we got very little 
evidence from the rocks concerning the past plant or 
invertebrate life of dry regions. We do, however, find 
in the Miocene deposit at Florissant, Colorado, fossil 
Proteocete, a family of plants now especially charac¬ 
teristic of South Africa and Australia, and a species 
of Nemopterid®, curious insects with long slender 
hind wings, known from southern South America and 
dry regions of the Old World, but to-day wholly 
lacking in North America. 

The distribution and origin of desort life may well 
attract all students interested in the wider aspects of 
biology. After visiting desert and semi-desert regions 
in many parts of the world, one is struck by the 
extraordinary character of the responses to the 
environment, producing similar and highly charac¬ 
teristic organisms, often of quite different origin. 
Judging by the completeness of the adaptations, and 
the great number of peculiar types, it seems that the 
South African desert area has some claim to be con¬ 
sidered the oldest of them all. 

T. D. A. Cockerell. 

University of Colorado, 

Boulder, Colorado. 

Oct. 7. 

Protective Properties of Colloids and their Behaviour 
In the Electrolytic Deposition of Metals 

Previous observations made by me 1 on the 
mechanical stress in cathode plates during electrolysis 
of copper sulphate, showed that the effect of gelatin 
in the solutions is marked at very low concentrations 
(0*5-1 mgra. per litre). The state of the solution is 
also of great importance, the stress varying con¬ 
siderably with the age of the solution. This makes 
it possible to follow the evolution of a solution as a 
function of time by the electrochemical method, 

I have continued my experiments with other 
colloids : scrum albumin, gum arahio, gum traga- 
oanth, and dextrin, in concentrations varying from 
1 to 500 mgm. per litre. The results show a very 
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pronounced parallelism between the protective action 
os measured by the gold number of the colloid sub¬ 
stance and its aotion on the electrolytic deposit. 
Highly protective substances (gelatin and serum 
albumin) modify considerably the stress in the copper, 
whereas the less protective (gum arabio and gum 
tragacanth) have a much smaller effect. The dextrin 
with its very high gold number has no effect in the 
limits of the concentrations examined. 

These results show that the effect produced by the 
colloids on the electrolytic copper deposit must be 
attributtxl mainly to phenomena similar to those 
manifested in protective actions, that is, they have 
to be brought back finally to adsorption. 

P. A. Jaoquet. 

Laboratoire d’Eloctrochimie, 

Ecole Pratique des Hautes Etudes, 

Paris (V°) 

1 C. H. Acarl. Sci., Paris, 194, 456, 870; 1932. 

Application of the Gold-Beater's Skin Test to 
Some Synthetic Tannins 

In several communications 1 we have shown that 
the generally accepted reactions for the tannins are 
quite unreliable, with the result that the above- 
named test was evolved.* The gold-beater’s skin 
test demonstrates the tanning properties of a 
substance, and is given only by true tannins. Its 
application to the following synthetic tannins, 
prepared according to Emd Fischer,* digalloyl- 
glyool, trigalloyl-glyccrin, tetragalloyl-erythrol and 
hexagalloyl-mannitol, shows them to possess no 
tanning properties whatever. These observations 
thus extend my objections, 4 Bince further emphasised 
by Tschitschibabm, 11 to Fischer’s galloyl-glucoso 
formula of gallotannin. 

M. NrERKNRTEIN. 

The University, 

Bristol. 

1 Jon™, Analyst, 8B. 276; 1927 ; 68, 429 ; 1928. Pear, ibid., 64, 
227, 310 ; 1929. 

* Atklnnon and Hazleton, JHocham. J., 16, 616; 1922. Price, 

Analyst, 49. 25, 336 ; 1924. 

* Ftacher and Borgmann, JlerieJde, 62, 829; 1910. 

4 NioranBtHti, Splcin and Uoako, J. Cham. Soc ., 119, 275 ; 1921. 
Nieremtrtn, Spiers and Hadley, ,/. Amer . Chem. Soc., 47, 1726 ; 
1925, 

* TwhitwdilbaWii, Kirsanov and Korolev, Annalen, 409, 93 ; 1929. 

Inheritance of Acquired Characters 

The response evoked by my letter in Nature of 
October 1 calls for a reply. Dr. R. A. Fisher, in his 
interesting communication, 1 points out that before 
my conclusion is accepted there are one or two 
preliminary points to be considered. His suggestion 
that the somewhat retarded ages of fatherhood of 
the upper and middle classes would alone explain 
the greater age of paternity cannot, I think, be 
accepted : the frequency curve would surely be dis¬ 
placed so as to be substantially parallel to the normal 
curve, but this is not the observed fact. Again, 
Dr, Fisher states that the comparison would be 
more valid if baaed upon birth order : I venture 
to suggest that this is quite a different proposition, 
although ability is undoubtedly correlated with birth 
order. The suggestion that the differences may bo 
due to environmental modifications is a more 
plausible one but it cannot, I think, be sustained: 
a father seventy years of age is not likely either to 
survive to influence his child during the critical 
years of adolescence or to provide a substantially 
pr environment than a father fifty years of age. 
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If my thesis is true it is important eugenioally, 
since there emerges the possibility of materially 
improving a stook in one generation. In this con¬ 
nexion the tradition that Isaac was bom when 
Abraham was an hundred years old and Sarah ninety 
is interesting, seeing that from him sprang the whole 
Jewish race. The story in Oeneeia is very circum¬ 
stantial and emphasises that both parents were old t 
and woll stricken in age. It is commonly held, I 
believe, that such progeny is necessarily degenerate. 

A. F, Dutton. 

Greenbank, Garston, 

Hertfordshire. 

Oct. 22. 

1 Nature, 180, 570, Oct. 15, 1932. 

Ecology of Man's Ancestors 

In his recent book “The Causes of Evolution” 
(p. 10) Prof. J. B. S. Haldane makes the following 
incidental remark : “Thus that common enemy of 
man, the bed-bug belongs to a family whose members 
are mostly parasitic on bats. Dr. Buxton has, I 
think, suggested that it is a relic of the association 
of our paleolithic ancestors with bats in eaves,” It 
is, indeed, interesting to note that a number of other 
animals associated with man and his immediate 
environment belong to the ecological group of rock 
and cave communities. The members of the family 
Cimicidae to which the bed-bug belongs are predaceous 
(not parasitic in the Htrict sense of the word) not 
only on man and bats, but also on pigeons and 
house-martins, and the original habitat of these 
birds, as woll as of swallows, is amongst cliffs and in 
caves. The predaceous bug Reduviua ^yersoncUua, 
ofton preying on the bed-bug, is found only in 
houses and sheds, but other species of the genus 
occur amongst stones, in rock crevices, etc., in the 
Mediterranean region. The same largely applies to 
the house-cricket and to the myriapod, Scuiigera. 
The typical cave bugs belonging to the subfamily 
Rrnejtince. are represented in the animal community 
grouped around man by several species of the genus 
Ploiaria (for example, P. domestica). The geckos are 
typical rock animals but they are just as commonly 
found on the walls of houses. 

All these facts lend strong support to the hypothesis 
that man originally belonged to the community of 
cave-inhabiting animals rather than of forest-dwellers 
such as the anthropoid apes. It would be of great 
interest to make a thorough analysis of the animals 
commensal with man in various countries with 
regard to their systematic, zoogeographical and 
ecological relations, since this may throw some light 
on the early history of mankind. So far as wo know, 
this much discussed problem has not yet been 
attacked from the ecological point of view. 

W. E. China. 

B. P. U VAROV. 

British Museum (Natural History), 

London, S.W.7, 

Nov. 1. 

Implements from the Raised Beach at Slindon 
Park, Sussex 

With the help of a grant from the Percy Sladen 
Memorial Fund, I have recently examined the raised 
beach at Slindon Park, situated between Arundel 
and Chichester. 

The -section shows some 8 ft. of raised beach, 
consisting mainly of flint cobbles. Its surface lies 
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at about 135 ft. above O.D., and ia covered by a 
deposit of Coomb© Kook, varying from 6 in. to 9 ft. 
deep. Three main facts result from my investigation : 

(1) The raised beach contains Chellean hand- 

axes and large thick flakes, both much 

rolled. 

(2) At the top of the beach occur Acheulean 

ovates. 

(3) Next comes a flake industry, which preceded 

the deposition of the Coombe Rock. 

(1) The largo flakes from the beach closely 
resemble in form and colour those found in the 
Cannon shot gravels of Norfolk. There are traces of 
etriation. Some are reminiscent of Clacton type#. 

(2) From the top of the beach come several 
Acheulean ovates. Some are moderately rolled and 
battered ; others are unabraded. We are probably 
dealing with a storm booch, which was occasionally 
subjected to the action of the sea. Tho subsidence 
involved is about 120-125 ft. 

(3) The lowest part of the Coombe Rook contains 
a floor yielding remains of a flake industry. There 
are Levallois flakes with facetted platforms, and 
flakes struok from unprepared cores. The industry 
includes rough hand-axes, both ovate in shape, and 
with squared comers, also choppers and large points, 
4 Abri Audi’ in form. 

From the 80-90 ft. raised beach south-west of 
Slindon Park, I have obtained several rolled flakes 
of Cannon shot gravel typo. 

I suggest that much of the beach belongs to the 
same interglacial peiiod as the Cannon shot gravels. 
Its latest phase may be contemporary with (a) gravel 
deposits at Corfo Mullen near Wimbome in the 
Hampshire basin, where the surface of tho gravel 
is about 135 ft. above the river ; (6) the Hartford 
Heath gravel in the lower Thames valley, where 
the top of the gravel reaches 137 ft. above O.D. 
Both these sites contain late Acheulean ovates. 

The Coombe Rock at Slindon readily falls into 
line with a similar deposit which buried the early 
Mousterian workshop at Northfleet, and with tho 
Upper Chalky Boulder Clay of East Anglia which 
suocoodod early Moustorian cultures at Hoxrie and 
Foxhall Rood, Ipswich. 

Mr. J. Reid Moir has kindly examined rny materia), 
and is in agreement with my general conclusions. 
A full report will be published in due course. 

J. Bernard Calkin, 

Wyohwood School, 

Bournemouth. 

Nov. 2. 

Angle of Elevation of Short Wave Rays 

An important problem in short wave propagation 
from both the purely scientific and the commercial 
aspect concerns the angle of elevation of the path of 
the ray both at the transmitting and receiving end. 

During the past year the Radio Section of the 
Post Office Engineering Department has been investi¬ 
gating this problem. At Rugby Radio Station, 
energised aerials consisting of one or more tiers of 
horizontal radiators have been raised in stages from 
the ground and the resulting field has been measured 
near New York by the staff of the American Telephone 
and Telegraph Co., and the Bell Telephone Labora¬ 
tories, who have closely collaborated in the tests. By 
plotting a series of curves giving the relative field 
Strength of the rays projected at various angles of 
elevation as the aerials were raised and comparing 
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with the received fields, it has been possible to ascer¬ 
tain the direction taken by the ray at the transmitting 
end. The details of the tests will be published later. 
In the meantime it is relevant to record that the 
usually accepted theory that for long distance trans¬ 
mission almost grazing angle to the earth gives the 
best distant field is inaccurate in the case of the 
Rugby'-New York circuit. The investigation shows 
that during the past year the best angle of projection 
of waves traversing an all light path has varied only 
±2° or 3° from 10° to the horizontal. 

Aerials giving rise to beams of varying concentra¬ 
tion having their maximum radiation at angles of 
elevation changing from 5° to 10° have shown in all 
cases that the average field as measured at the 
receiving end has corresponded approximately to 
that portion of the energy radiated along a direction 
having an angle of elevation of 10°. Field-strength 
measurements made in Berlin and Tenoriffe by the 
courtesy of Herr Baumler of the Reichspostzentralamt, 
and Mr. W. H. Warren of the Componia Telefonica 
National des Espana, confirm that there is a definite 
angle of projection of energy along whioh attenuation 
is a minimum. 

This angle is not necessarily the lowest to give a 
minimum number of reflections from the F layer 
associated with the name of Prof. E. V. Appleton. 

T. Walmslhy. 

General Post Office (Radio Section), 

80 Wood Street, London, E.C.2, 

Oct. 31. 


Dr. William Garnett 

This obituary notice of Dr. Garnett in Nature of 
Novomber 12 omitB to mention his long connexion 
with the Royal Commission for the Exhibition of 
1851 ; and as Dr. Garnett was justly proud of his 
membership of this body, perhaps a supplementary 
note inay bo of interest. The facts are these : Dr. 
Garnett was an original member of Lord Playfair's 
committee which devised and introduced the Com¬ 
missioners’ scheme of research scholarships, a scheme 
which has done so much for the improvement of 
scientific education both at home and overseas, and 
has also contributed in no small measure to the 
advancement of science. From 1890 until a few 
months ago, Dr. Garnett served without intermission 
as a member of the Science Scholarships Committee 
of the Royal Commission, and his recent resignation 
from that body, prompted by increasing deafness 
which latterly prevented him from following dis- 
cuHwions at meetings, deprived the Committee bf its 
senior member and its oldest friend; and now his 
death removes the last link with that eminent body 
of men of science to whose wisdom and foresight higher 
education in Great Britain owes so much. I am 
privileged to know that, on his relinquishing his 
active participation in the affairs of the Royal 
Commission, Dr. Garnett received from H.M. the 
King a most gracious message of appreciation of the 
valuable services which he had rendered to the 
Commission for more than forty years. I believe 
that readers of Nature will be glad to have their J 
attention directed to this further aspect of his long i 
and useful life. 

Evelyn Shaw. 

1 Lowthor Gardens, 

Exhibition Road, S.W.7. 

Nov. 14. \ 
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Research Items 


Peking Man.—The skeletal remains other than the 
skull parts of Peking man, of which the announcement 
of the discovery was purposely delayed, have now 
been described by Dr. Davidson Black (Bull. Geol. 
Soc. China , 11, No. 4) The greater part of a left 
semi*lunar bone (os lunatuai) was found by Dr. 
Bohler in material from Locus B of the Choukoutien 
cave. It is undoubtedly to be referred to the genus 
Sinanthropus. It differs in no important respect from 
that of modem man and confirms the inference from 
the stone implements, crude though they are, that 
the hands of Peking man were essentially like our own. 
In a culture stratum yielding quartz implements, 
from which came two adult jaw fragments and a 
parietal fragment of Sinanthropus , was also found a 
fragment of clavicle. It is the greater part of the 
shaft of a well-formed left clavicle lacking the eternal 
epiphyseal articular portion and the acromial fourth 
of the bone. It is moderately mineralised and a dark 
reddish-brown. The individual from whom it was 
derived was probably adult. The probable length, 
15 ora., is about the average length of an adult modem 
North China male clavicle. A number of anomalous 
terminal phalanges have also been recovered, which 
could not well have belonged to any animal other 
than a hoininid form. Expert opinion confirms this. 
In the first specimen recovered, the roughened area 
of the tuberositas unguicularis encroaches on the 
dorsal surface of the bone more widely, while ven- 
trally it is much lees developed, than in any known 
hoininid. If it is the terminal phalanx of the hallux 
of Sinanthropus* it would seem probable that the 
morphology of the feet of this form and that of modem 
man differed much more widely from one another 
than that of their hands. 

Pueblos on Zufii Reservation.—The exoavation of 
an ancient Pueblo site on the Zufii Reservation, New 
Mexico, is described by Mr. F. H. H. Roberts, jr., 
in Bull, 111, of the Bureau of American Ethnology. 
When the site was exoavated in 1930 it was found 
that the settlement consisted of three communal 
dwellings and two great kivas or ceremonial chambers. 
On account of the latter feature the site is to be 
known as the “Village of the Great Kivas”. Two 
dwellings and one kiva were completely excavated. 
The larger dwelling consisted of three small cere¬ 
monial chambers, a great kiva and sixty-four rooms, 
of which four had constituted a second story. In 
addition there were four detached subterranean 
ceremonial chambers in front of the east end. The 
building had not been erected as one unit, but there 
had been several periods of constructive activity. 
The original structure was a reotangular block of 
thirteen rooms and two small ceremonial chambers. 
Up to the close of at least the first two of the periods 
of activity* the house type was predominantly that 
of the Chaco canyon* that is* of the northern Pueblo 
type. Hie character and size of later additions 
suggest an infiltration of other peoples, probably 
from the south. The kivas associated with the house 
axe of two types. The smaller house contained 
twenty rooms. Originally a fairly small dwelling. 
It had been enlarged at various times. The material 
, was more carefully worked than in house A. It had 
no kiva* another indication of its probably southern 
origin. Sixty burials were uncovered; but the 
remains were in poor condition. The skulls showed 
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pronounced occipital flattening and a largo propor¬ 
tion of decayed teeth, the latter feature probably 
being due to a deficiency in diet. The village seems to 
have had a population of about 100. It belongs 
to Pueblo III and dates from about a.d. 1000 -1030, 
the period of Pueblo expansion. 

Tuberculosis in Children.—Our knowledge of the 
pathology and bacteriology of tuberculosis in children 
has been extended by the work of Dr. J. W. 8. 
Black lock, detailed in a report issued by the Medical 
Research Council (Special Report Series, No. 172. 
London : H.M. Stationery Office. 3s. not). It supplies 
additional evidence of the paths by which infection 
comes, based upon a study of the primary sites in 
which the disease developed in 283 children found 
at autopsy to be tuberculous. The ages of the 
subjects were from a few hours up to thirteen years. 
Of these 283 children with tuberculous damage, more 
than 90 per cent died as the result of the infection ; 
the site of the primary damage was most frequently in 
the chest (173 cases, or 61 per cent). Evidenco was 
sought of the pathway of infection to the lung and 
lymphatic glands. For this purpose, a characteristic 
lung lesion described by Parrot half a century ago 
and recognised as marking the primary site of 
infection was sought for; this was found in 148 
of the 173 cases, and the tubercle bacillus was 
isolated in most of them and examined as to its 
type—human or bovine. Wherever the primary 
lung lesion of Parrot was found, only bacilli of 
human type were obtained either from the lesion 
itself or from the glands in direct relation to it. 
Dr. Black look concludes from all the evidence that 
the pathway of infection in these oases has been by 
the air—all these children were infected through the 
air-passages by bacilli derived from other human 
beings. Investigations were also made on primary 
abdominal and surgioal tuberculosis, and upon the 
significance of tuberculin reactions. 

Clyde Bivalves.—Mr. A. C. Stephen (J. Marine 
Biol . Ass. United Kingdom , vol. 17, No. 1, 1932) has 
continued his investigations on the intertidal lamel- 
libranohs of the Clyde* chiefly at Millport, and adds 
to his list certain forms living below low water mark* 
using the Robertson bucket dredge put through a 
2 mm. sieve, with a check sample through a 1 mm. 
sieve. Four species are dealt with in the present 
paper —Tellina tenuis , T . fabida t Abra alba and 
Cardiutn edule . All these are important economically 
as fish food, Cardium edule (the common cockle) also 
as human food, Tellina tenuis extends to about 2£ 
fathoms but its growth is slower beyond low water 
mark than in any other part of its range, and the 
present results show that it is best adapted to life in 
the intertidal area. T. fabula extends from about 
low water mark to a depth of 10 fathoms. It grows 
rapidly* attaining a length of 4 mm. at the ond of 
the first year, 8 mm. in the second and 10 mm. at 
the end of the third year. For both species the years 
1926 and 1930 were exceptionally good for spat 
survival. It is found that after the disappearance or 
great thinning of any population, it is apparently 
renewed from spat* and the author is of the opinion 
that the clearing of the ground of adults as a result 
of high mortality after spawning or after unusual 
frost is. the important factor for the survival of spat. 
Thus on the shore at the head of Loch Fyne* all the 
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cookies above low water mark were killed off by the 
severe winter of 1928-29, most of the present popu¬ 
lation being derived from the 1929 spat, The rate 
of growth in the cockle is greater at low water mark 
than farther up the beach. If it grows slowly in the 
first year it tends to lag behind always. Shells of 
the same length from higher levels are lighter than 
those from lower down. 

Cultivation of Catenarian — Catenaria anguilluloe , a 
chytridiacean fungus, has been found parasitic in 
the eggs of the liver-fluke of sheep (Fasciola hepatic^), 
in the eggs of other helminthes and in small aquatic 
organisms. Evidence points to the tap-water in 
London and in Dublin as the source of infection of 
the eggs in the laboratory oxj)erimentH. The cultiva¬ 
tion of this Catmaria is recorded by J. B. Butler 
and A. Humphries (Sci. Proc. Roy. Dublin Soc vol. 
20, No. 25, 1932) using various artificial media con¬ 
taining an aqueous extract of the eggs of the fluke 
with or without agar, and/or, egg albumen. In 
culture the development of mycelium was much more 
extensive than when the fungus was growing os a 
parasite. In one instance a single thailus produced 
more than twenty hyphal strands each bearing tlireo 
to four sporangia. In another example more than 
700 sporangia were present in a single outgrowth, 
possibly involving only one thailus. The more 
extensive development of the mycelium in artificial 
media supports the view that Catenaria anyuillulce is 
a form reduced through the influence of parasitism. 
Zoospores from the sporangia germinated on an 
artificial medium and produced a thailus, zoo¬ 
sporangia and zoospores. The variability of shape of 
the sporangia in culture and other points in the 
morphology are noted. 

Digestive Enxymes in the Animal Organism,—As 
is well known, the digestive enzymes secreted 
in the animal organism pass into the urine, their 
presence therein furnishing a means of measuring 
the intensity of their formation and the activity of 
the digestive processes. In vol. 34 of the Rendiconti 
della Reals Aceademia delle Scienze delV Istituto di 
Bologna dated 1930 but only now just received, 
Prof. Pietro Albertoni describes experiments in 
which taka-diastase was injected into the blood of 
the dog. After the injection—into the jugular vein— 
the submaxillary saliva was examined and was found 
to be, as normally, devoid of diastatic properties. 
Stimulation of the chorda of the tympanum rendered 
tho saliva denser but did not cause it to become 
diastatic. Hence the enzyme does not pass into the 
saliva, although it retains its physiological action 
since, injected into the blood, it determines mobilisa¬ 
tion of tbo glycogen, producing hyperglucsemia. 
Thus, there is no question of a circulation of the 
digestive enzymes, which are absorbed but do not 
re-appear in the various secretions, and in all cases 
represent a specific product of the various glandular 
apparatus. 

A New Method in Plant Taxonomy. —Kiichi Ohki 
appears to have given the ’spodogram* method of 
distinguishing species a very thorough examination 
in connexion with his studies of tho Japanese Bam- 
busacoFc, and does not appear dissatisfied with the 
method. The spodogram is obtained by taking a 
small pieoe of the leaf from the middle region and 
incinerating it carefully using a special apparatus 
first suggested by Werner (Biologia Qeneralis, 4, 
1028). The ash when cool is mounted on a slide, 
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with xylol and Canada balsam* In this way the 
outlines in particular of the epidermal cells ate 
retained because of the silica contained in their walls. 
At first sight it would appear more reasonable, if 
such microscopic characters are to be used in 
taxonomy, to examine the full leaf tissue without 
resort to incineration, when the some characters 
together with others will be available for study, 
but the method of incineration certainly reduces 
the salient microseopic characters to a limited group, 
recognisable after incineration, which may be more 
simply treated in systematic study. Ohki’s paper 
will be found in the Journal of the Faculty of Science 
(Tokyo, Section 3, Botany vol. 4, Part I). 

British Basidiomycetac.—Mr. Carleton Rea has 
ro-published Appondix 2 to his book “British Basi- 
dioinyeetae” (Trans. Brit. Mycol. Soc., vol. 17, 
Parts 1 and 2, pp. 35-50, 1932). Hie newly-described 
species belong to the genera Pluteus , Lepiota , Pmliota, 
Amanita , Stropharia, Cortinariup, Inocybe , Tricho- 
loma , Entoloma , Clitocybe, Hygrophorus , Flammula, 
CoUybia t Leptonia , Mycena, Russula and others. 
Many are uncommon or rare, but a few are common. 
Four new species and one new variety are described. 
These are Psaliota floccosa Rea, P. impudica Rea, 
Leptonia acuta Rea, Clavaria griseola Rea and 
P. campestris var. squamulosa Rea. Diagnoses of 
the five are given in Latin and English and they are 
illustrated upon an excellent coloured plate. Mr. Rea’s 
“British Basidiomycetee” is the most complete work 
which has appeared on the subject and it is most 
useful that the author should keep it up-to-date by the 
periodical descriptions of new species and varieties. 

Heat Excluding Roofs,—In a paper on “Radiant 
Heat” read before the Institution of Heating and 
Ventilating Engineers on November 2, Mr. A. F. 
Dufton summarised the results which have been 
obtained at the Building Research Station on the 
relative merits of various forms of thin roofs as 
excluders of heat due to sunshine from the buildings 
they cover. Most roofing materials absorb about 
three-fourths of the sunlight that falls on them; for 
example, red tilos 67 per cent, blue slates 85 per 
cent, red asbestos tiles 74 per cent, old roofing lead 
77 per cent, bitumiriised felt 89 per cent, galvanised 
iron when new 65 per cent, and when old and dirty 
91 per cent. Whitewashing the upper surface of 
any one of these reduces the absorption considerably, 
for example, that of the dirty iron,to 26 per cent. 
A glass roof under which the temperature was 188° F. 
when the temperature outside was 70° F. in the 
shade, when given two coats of whitewash on its 
top surface showed a temperature underneath of 
only 103° F. Mr, Dufton has not been able to detect 
that the rays from an incandescent electric light 
relieve the congestion of the nose produced by the 
radiation from an electric fire, although Sir Leonard 
Hill stated some time ago (Times, August 13) that 
they have this property. 

Cosmic Radiation.—The issue of the Physikalische 
Zeitechrift for September 1 contains a valuable 
summary of our present knowledge of cosmic radia¬ 
tion with a long list of references, by Prof. Hoffmann 
of Halle. Systematic observations are now being 
made at Abisko, Kdnigsberg, Potsdam, Innsbruck, 
Amsterdam, Dublin, Bandoeng and Cape Town, and 
each month new facts are discovered and new 
questions raised. After describing the electrometer, 
tube counter and Wilson chamber methods of 
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measurement, the author gives the prinoipal results 
obtained* Curves of increase of the radiation with 
height in the atmosphere and of decrease with depth 
below the surface of water are given. With increase 
of barometrio pressure the radiation decreases. It 
appears to come equally from all parts of the sky. 
The harder part of the radiation appears not to vary 
in amount with time but the softer part appears to 
be influenced by meteorological conditions in the 
atmosphere. The absorption of the radiation as it 
passes through matter is complicated by the pro¬ 
duction of corpuscular radiation. The question of 
variation of the radiation with position on the earth's 
surface is still unsettled, and much of the theory 
as to the origin of the radiation is speculative. 
(See also Natube, 130, 570, Oct. 15, 1932.) 

The Green Salt of Magnus.—The green compound 
of bivalent platinum obtained by Magnus in 1828 
by the action of ammonia on platinous chloride is 
usually considered to be a complex salt [Pt(NH l ) 4 ] 
[Pt Cl 4 ], and a detailed X-ray examination published 


by Cox, Pinkard, Wardlaw and Preston («7. Ohem. 
Soc., Oct.) shows that this is the oase, the four 
ammonia and chloride groups being arranged in 
a square about the platinum atom. A pink form also 
obtained is generally a different substance, namely, 
Cleve's salt, [Pt(3ffH 1 )*Ci]i [PtCl 4 ], although in 
exceptional cases a pink orthorhombie form which 
is the true analogue of Magnus's salt is formed* 
It is suggested that, since the true pink salt of 
Magnus and Clave’s salt are convertible into the green 
salt, the transformation of Clove’s salt to Magnus's 
salt may take place by interchange of co-ordinated 
groups between anions and oations, and the ions 
of the Magnus salt would temporarily have a non- 
planar configuration. The pink salt may be this 
unstable form intermediate between tho other two. 
The planar arrangement in the green salt of Magnus 
is analogous to that in K*PtCl 4 and [PtfNH^J 01 4 , 
but in the latter the ammonia groups are rotating, 
whereas in Magnus's salt the evidence shows that 
they are not. This is no doubt due to the lower 
symmetry in tho structure of tho latter. 


Astronomical Topics 


Astronomical Notes for December.—Venus is still 
observable as a morning star, rising about 2$ hours 
before sunrise, with five-sixths of its disc illuminated. 
Mercury is about 7° east of Venus in tho latter half 
of December. Mars and Jupiter are observable after 
midnight; they are only 4° apart at the end of the 
month. This will be the last opposition of Jupiter 
in north declination for some years, so advantage 
should be taken of it. Mars is 1|° north of Neptune 
on December 5. Uranus is still well placed for 
observation, in Pisces. It is stationary on December 
28. 

The winter solstice occurs at 1 a.m. on December 22. 

The following ore the times of the disappearances 
of stars occulted by the moon (as seen from London), 
t Aquarii, December 3, 6 h 21 m p.m. ; y Arietis, 
December 9, ll h 7 m p.m.; p Leonis, December 19, 
O h 29® a.m. (bright limb); the last star re-appears 
at the dark limb at l h 25 m a.m., angle 331°. 

A meteor radiant in the north of Gemini is some¬ 
times active in the first half of December. Denning 
gave December 11 and 12 as tho dates of maximum, 
but owing to moonlight, there would be a better 
chance some days earlier. 

The moat conveniently observable minima of Algol 
occur about 9 p.m. on December 16, and 6 p.m. on 
December 19. 

The Leonid Meteors.—The weather in tho London 
district was very unfavourable for observation on all 
the nights when meteors were expected. The only 
suooess reported in England is that of Mr. J. P. M. 
Prentice, the director of tho meteor section of the 
British Astronomical Association, at Stowmarket; 
he recorded 20 Leonids between 5 and 0 a.m. on 
November 16 ; one of them was of magnitude — 3. 
The moon was so near that faint meteors would 
have boon missed; moreover, there was a slight 
haze. Still, it is dear that if the earth had entered 
the dense part of the stream the number seen would 
have been muoh larger; if a great shower was seen 
anywhere, it, was probably in the region of the 
Paciflo Ocean, from which reports might be slow 
in reaching us. There is still a prospect of a rich 
shower next November; the great shower of 1806 
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was ten months after the perihelion passage of 
Tempers comet. The moon will then be now. 

Accelerations of Sun, Moon and Planets.—Dr. J. K. 
Fotheringhom contributes a paper on this subject to 
the Observatory for November. He notes that it is 
now established that the solar and planetary fluctua¬ 
tions are correlated with the whole lunar fluctuation, 
not merely with the part that remains when the 
great empirical lunar term is excluded. The estab¬ 
lishment of this fact facilitates tho determination 
both of the individual fluctuations and of the secular 
accelerations, which cannot be deduced from modem 
observations until the fluctuations arc known. Tho 
establishment of these preliminaries makes Mercury, 
on account of its rapid angular motion, the most 
suitable body for determining tho solar and planetary 
accelerations. This and other lines of evidence lead 
to secular accelerations of 1 -4* and 4 *8* for the sun 
and moon respectively, the latter being in addition 
to 6-0* for the La Plaoe terra (revised). Tho accelera¬ 
tions are proportional to the mean motions, except 
in the case of tho moon. The value for the sun is 
confirmed, within narrow limits, by the independent 
researches of Prof, de Sitter, Herr C. Schoch, and 
Dr. Fothoringham. Thus results that were formerly 
the subject of muoh controversy may now be con¬ 
sidered as fairly well established. 

The ancient eclipsos of sun and moon give the 
excess of the lunar acceleration over that of the sun, 
so that when either of these is found tho other is 
deducible. Dr. Fothoringham announced at tho 
meeting of the Royal Astronomical Society on 
November 11 that a portion of a tablet from Nineveh, 
which has been in the British Museum for many 
years, has now been deciphered with tho aid of hints 
supplied by him. It proves to bo a table indicating 
the manner in which the hours of day and night were 
reckoned. The day and night wore each separately 
divided into six double hours, which consequently 
were not equal for day and night, but varied with 
the seasons. This clue will make it possible to 
improve the time determinations for the recorded 
eclipses of sun and moon, which may lead to a small 
revision of the values of the accelerations. 
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Imperial Cancer 

HE tenth scientific report of the Imperial Cancer 
Research Fund is a substantial and profusely 
illustrated account of such of the researches carried 
out under the guidance of Dr. J. A. Murray as have 
not been published in the journals. 

Five of the papers now published deal with the 
action of radium on tumours. The most important 
is by Dr. W. Cramer, who points out that a dose of 
radium radiation quite insufficient to kill cancer cells 
outside the body will often lead to the complete 
disappearance of growths to which it is applied in 
situ in the body. If a tumour irradiated in tho body 
is after a few hours removed to another site in the 
same animal, it grows progressively. Hence, though 
radium has certainly some directly destructive effect 
on cancer colls, its main efficacy in curing tumours 
must be due to its action on the tissues of the host 
and so altering the surroundings of the tumour that 
it cannot survive. There is, as Miss Pullinger has 
also recently shown in human material, much damage 
to the blood vessels and also a great accumulation of 
leucocytes and other phagocytic cells, and it seems 
as if radium acts largely by encouraging the usually 
futile resistance which the tissues present to a 
growing tumour* 

Dr. Cramer also shows that radium tends to inhibit 
or delay tho carcinogenic action of tar. Dr. R. J. 
Ludford has analysed in detail the cytological effects 
of radium on a number of tumours, while Mr. Crabtree 
gives the results of an elaborate investigation of the 
influence of radium on the carbohydrate metabolism 
studied by Warburg's method. The results are 

* Tenth Scientific Report on tho Investigation* of the Imperial 
Gamer Research Fund. Pp. vlli + 2(« + 6S plates. (London : Taylor 
and Francis, 1082). 80s. 


Research Fund* 

negative in the sense that no difference was found 
between normal and malignant tissues, and glycolysis, 
specially characteristic of cancers, was in fact more 
affected than respiration. He has also examined the 
action of radium on the suooinoxidase ferment of 
muscle 

The other four papers, by Drs. Ludford and Foulds, 
are concerned with the reaction of tumours to vital 
staining with colloidal acid dyes. The chief results 
are that malignant cells do not segregate the dyes 
into their cytoplasm as normal cells do, and that the 
histiocyte series of phagocytio cells (which have a 
particularly intimate relation to vital stains) plays a 
substantial part in tho resistance of the body to can¬ 
cer, the details of which are at present not understood. 

Tho thirtieth annual report of the Fund has also 
recently been issued. Among domestic affairs we 
notice with much regret that Sir Frederic Hallett 
has been compelled through ill-health to resign the 
post of secretary which he has occupied with such 
success since the foundation of the Fund thirty years 
ago. Appropriately enough, he is to be succeeded 
by Mrs. Harvey, daughter of the late Dr. E. F. 
Bashford, the first scientific director, who laid down 
the scope and objects of the Fund's investigations so 
well. The report also contains a very valuable 
summary by Mr. H. G. Crabtree of the present state 
of knowledge about Warburg's claim that the essential 
metabolism of the cancer cell differs from that of 
normal tissues. The claim has, on the whole, failed 
to stand the teat of the voluminous investigations 
which it excited, but it has led to rouoh interesting 
work and those who desire to know the situation as it 
stands at present cannot do better than consult Mr. 
Crabtree's account. 



Electrical Units 


S EVERAL of tho many interesting papers pre¬ 
sented to Section 2 of the International Con¬ 
gress of Electricity held in Paris last summer dealt 
with electrical units. Thirty years ago the general 
opinion prevailed that the realisation of the ‘inter¬ 
national' electrical units was much easier than that 
of the so-called ‘absolute' units based on the e.g.s. 
system, but experience acquired in the last twenty 
years has considerably modified this view. H. L. 
Curtis, in Paper No. 4, discusses the various methods 
in use for tho measurement of current in ‘absolute’ 
o.g.s. units, and urges the furtherance of investiga¬ 
tions. The determination of the ampere in tho e.g.s. 
system of units can at present be carried out with 
an accuracy probably higher than that attainable 
in the determination of the ‘international’ ampere 
by the deposition of silver. 

E. Giobe, in Paper No. 3, writing on tho deter- 
mination of the ohm in absolute units, discusses four 
methods, of which two are in use at the National 
Physical Laboratory, one at the Physikalisch- 
Tochnische Reichsanstalt, and one at the U.S. Bureau 
of Standards ; he concludes that “the accuracies of 
realisation of the absolute unit of resistance and of 
the mercury ohm are about equal," and adds : “the 
international mercury unit in use up to the present 
has decreased in importance, and could be discarded. 
This view was adopted in 1929 by the Comity Inter¬ 
national des Poids ©t Metmres, who on the recoin* 
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mendation of a committee of experts, decided to 
replace the international unit hitherto employed by 
the absolute unit, for technical as well as scientific 
purposes, and to accomplish the change as soon as a 
few more absolute measurements have confirmed our 
already accurate knowledge of the ratio of the 
two units." 

Turning to the more technical papers, one by 
E. H. Rayner (No. 10) describes the electrostatic 
voltmeters and ammeters in common use at the 
National Physioal Laboratory. The voltmeters, of 
the Kelvin multicellular type and all of the same 
range, are characterised by the lightness of the 
moving system, which weighs only 2*0 gm., 
although it comprises ton needles, a mirror and the 
damping devioe. Bifilar suspension secures great 
constancy of the zero point. The 130 volt range 
of the instrument is increased to about 40 kilovolts 
by resistance dividers, and to several hundred 
kilovolts by capacity dividers. The wattmeters 
are likewise made in one size only, have four quad¬ 
rants and a single needle. "The three-electrode 
instruments used for measuring power and cognate 
magnitudes have been developed into wattmeters 
of a sensitivity and adaptability hitherto unattained 
by any otheT process. ... A single instrument bC 
each kind (voltmeter and wattmeter) with auxiliary 
apparatus consisting mostly of precision resistances, 
renders possible the measurement of almost all 
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electrio magnitudes at power frequencies, with a 
range of sensitivities and an accuracy which it 
would be very difficult to obtain by other means.** 
N. E. Dorsey summarises and discusses, in a paper 
of general interest (No, 10), the results of the most 
important determinations of the velocity of light, 
of the ratio of the electromagnetic to the electro¬ 
static unit of electricity, and of the velocity of propa¬ 
gation of Hertzian waves. Ho concludes that experi¬ 
ment confirms modem electromagnetic theory in 
regarding the results as being determinations by 
three different methods of one and the same quan¬ 


tity, and gives 299,792 kilometres per second os the 
most probable value. Dorsey directs attention to 
the apparently systematic decrease in the values 
obtained for the velocity of light during tho last 
fifty years, but does not agree with Gheury de 
Dray that the fact indicates an actual decrease 
in the value of C, for, quoting from comments on 
the subject which appeared in these columns (Nature, 
120, 594, Oct. 22, 1927) : “An absolute change 
in the velocity of light . . . could scarcely obtain 
acceptance unless supported by much more decisive 
observational material.” 


Engineering Methods 

R. WILLIAM TAYLOR’S valuable presidential 
address on October 28 to the Institution of 
Mechanical Engineers gave a very illuminating 
r£sum6 of the modem methods of photographic lens 
manufacture in use in the famous Leicoster factory 
of Messrs. Taylor, Taylor and Hobson, Ltd., and of 
a number of original methods which are the fruit 
of his own genius as an engineer. Amongst these 
innovations may be mentioned the tubular cutter 
for lens blanks, the annular carborundum wheel for 
roughing, improved fine-grinding and polishing 
machinery with an automatic supply of rouge and 
water, and special machines for edging. Tho 
description of these, published in the Proceedings 
of the Institution, will well repay reading by all 
interested in methods of optical manufacture or allied 
processes. 

It is at first sight surprising, as the address hints, 
to find very primitive methods still surviving in 
some optical workshops, and this in spite of all that 
modem engineering and mass production methods 
can achieve. It is no slight on Mr. Taylor’s originality 
to remind ourselves that Robert Hooke suggested, 
nearly three hundred years ago in the preface to his 
“Micrographia”, the use of the grinding wheel on 
an inclined adjustable axis for producing curves of 
any required radius, for there is a long step between 
the geometry of the method and its successful 
application in practice. It has to be recognised, too, 
that operations and machines which can be worked 
successfully in a large factory for more or less con¬ 
tinuous production are beyond the scope of a smaller 
concern where the optical work, though important, 
does not justify the installation of any but essential 
machinery. 


in Optical Manufacture 

The logic of the mass production thesis is tho 
concentration of production in a few centres ; the 
problem which it brings is the fair distribution of 
the wealth created, both in the form of goods and 
leisure. The mainspring of the whole movoment in 
mechanisation is, as Mr. Taylor implies, tho ever¬ 
present urge to overcomo physical limitations of all 
kinds. In itself, this is one of tho most excellent of 
human aspirations, and the spirited defence of 
mechanisation which forms the closing part of the 
address is unanswerable, provided that mankind is 
educated up to the duties which its privileges involve. 
But since our ethical and political development is 
so slow, we may sometimes tremble lest over-quick 
rationalisation should produce a condition beyond 
our power to control. 

Apart from considerations of this kind, it is unlikely 
that optical manufacture has yet reached a finally 
definitive stage ; we may speculate, however, as to 
whether future advances will consist in a slow 
progress in matters of detail, or whether some leading 
invention will render possible the production at will 
of non-spherical surfaces of proscribed form and 
optical accuracy. This latter is, indeed, no new 
problem. Food for thought will be found in the 
theoretical work on the subject dating from the time 
of Doscartes, and the practical experiments of 
Fraunhofer, Bessemer, Parsons, and others. Optical 
accuracy has not been attained, but our command 
over physical processes is growing, and grinding is not 
the only method of producing surfaces of required form. 

Mr. Taylor has shown us that progress can still 
be made by oourageous attack, and we should ask 
for nothing better than to venture forward. 

L. C. M. 



New Gaseous Lamp 


O N November 15 at a special meeting of tho 
Illuminating Engineering Society held at the 
Wembley Laboratories of the General Electric Com¬ 
pany, Ltd., Mr. C. C. Paterson read a paper on 
luminous discharge tube lighting. He pointed out 
that the current through the discharge tubes does not 
follow Ohm's law. It varies in a complicated way with 
the pressure of the gas inside the tube, the apparent 
resistance diminishing as the current increases. 

The new discharge tubes were suggested by 
Pirani in Berlin and by the General Electric Company 
of America. They make use of the experimental 
fact that if the cathode is heated to a temperature 
at which it ’Will emit electrons freely, the voltage 
fall at the oathode will be greatly reduced and so 
Iqrge currents can be passed without serious sputter- 
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ing taking place. The electrodes of these tubes or 
‘gaseous lamps' consist of alkaline earth oxides which 
can be heated electrioally like small filaments. With 
the use of these electrodes the cathode fall is only 
about twenty-five volts. The current therefore can 
be thirty or even a hundred times as large as that 
obtainable with ordinary cold cathodes, being only 
limited by the heat developed by tho discharge. 
The pressure of operation is so small that it can be 
obtained from any ordinary electric supply. The gas 
or vapour inside the gaseous lamp must emit a 
suitable spectrum and it must not decompose under 
the action of the discharge. 

There are several other conditions the tube must 
fulfil/ It has been found that a white light oan be 
obtained from a neon tube provided a definite small 
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quantity of mercury vapour is present. It is not 
possible to mix a number of gases and vapours in 
one tube as each gas requires a definite voltage to 
stimulate it. It is not possible, for example, to 
harness a mixture of mercury and sodium vapour 
and neon gas in the same tube and so combine them 
to obtain a suitable radiation. 

The fire-fly restricts its radiation to the visible 
spectrum only, whilst in the ordinary lamp a large 
proportion is emitted in the infra-red. The former 
is consequently an extremely efficient light source. 
If all the energy supplied to a discharge tube were 
emitted at a wave-length of 5,550 A., corresponding 
to the peak of the luminosity curve of the eye, the 
luminous efficiency would be about 070 lumens per 
watt. Compare this with the 12 lumens per watt of 
a 100 watt incandescent lamp. In practice it is now 
possible to make 100 watt sodium lamps with an effi¬ 
ciency of 70 lumens per watt. If the internal losses in 
the tube were negligible, theory shows that the efficiency 
would be 300 lumens per watt. Pi rani has obtained 
this efficiency in the laboratory but it is impossible, 
as yet at least, to obtain it in a commercial lamp. 


Hie development of gaseous lamps has been t a king 
place rapidly during the last year. By placing neon 
and mercury tubes in parabolic reflectors, very 
efficient lamps suitable for flood-lighting are obtained. 
A 400 watt lamp is being developed at Wembley 
which seems very suitable for lighting streets and 
important thoroughfares. The street outside the 
Wembley Laboratories was shown illuminated in this 
way with very satisfactory results. Some people 
might find difficulty in distinguishing a Id, stamp 
from a ljd. stamp by the light from these lamps. 
Sodium lamps were developed first by Pirani in 
Berlin. There is a section of road admirably lighted 
by these lamps in Holland and another in Zurich. 
A similar lamp developed at Wembley is being tried 
for lighting stretches of arterial and country roads 
where the lack of good colour discrimination is of 
little importance. 

Many avenues of research in connexion with 
gaseous lamps aro still unexplored. It seems cer¬ 
tain that their colour will soon be improved 
and that their efficiency will be very appreciably 
increased. 


Industrial Research and National Problems 


S IR FRANK SMITH, secretary of the Depart¬ 
ment of Scientific and Industrial Rcsoarch, 
delivered the Norman Lockyer lecture of the British 
Science Guild on November 22, taking as his subject 
“Industrial Research and the Nation’s Balance 
Sheet”. Sir Arnold Wilson was in tho chair. 

Sir Frank Smith urged that the active prosecution 
of industrial rosearch is essential for improving Great 
Britain’s national balance shoot, which in the past 
ten months has shown an apparent adverse balance 
of some £203,749,000. To go on paying its way, 
it is necessary for British manufactured products 
upon which, together with its invisible exports, 
depends its ability to pay for imports, to continue 
to be as good or bettor than those of its competitors, 
while at the same time prices muBt not be higher. 
To this end, increased mechanisation and incroased 
use of knowledge are necessary and “it is essential 
that the floodgates of international trade should be 
opened and that some measure of stability and free¬ 
dom Bhould be given to currency systems”. These 
topics are discussed whenever men meet, but not so 
often do we hear of the necessity of financing indus¬ 
trial research, without which wo shall fail to sell many 
of our products. “If a country had to chooBo between 
new knowledge and gold , . . the wise choice would 
undoubtedly bo new knowledge for with it the gold can 
be obtained whereas without it the gold will be lost.” 

One hundred years ago there was no such thing as 
organised industrial research, and progress depended 
either on isolated research of men of genius or on 
accidental and unrelated observations. Later, in 
the nineteenth century, scientific men at tho 
universities were occasionally asked to solve some 
of the problems of industry, but with the growth 
of the electrical, chemical and metallurgical industrios, 
which depend on science for their very life, our 
industrial research laboratories came into being. 
“These laboratories aim at preventing industrial 
waste, at the standardisation of processes of manu¬ 
facture and of the products, at lessening the costs 
of production and at the production of new types 
of goods. Their work does not replace the pure 
research work carried out at the Universities. It 
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is supplementary to it. The outstanding characteristic 
of pure research ie that it aims at increasing know¬ 
ledge irrespective of application and it cannot be 
organised in the same way as industrial research. 
As Sir Joseph J. Thomson has said, ‘Great ideas in 
science are as wayward as the fancies of a poet, 
and they cannot be controlled and organised.’ ” 

Though industrial research has made great head¬ 
way in Great Britain and the greatest and most 
successful undertakings have rosearch laboratories 
of ^heir own, this country is in many respects still 
doing less than some of its competitors; “thero 
is with many industries far too much timidity and 
hesitation, and these must be overcome if this 
country is to retain much of our old-time supremacy 
in manufacture and export more manufactured goods.” 

Referring to the scheme for co-operative industrial 
research associations initiated by the Department 
of Scientific and Industrial Research in 1918, Sir 
Frank stated that there are now more than five 
thousand firms connected with the twenty research 
associations which have been set up. These firms 
have contributed about one and three-quarter 
millions to the cost of the work carried out. An 
investigation carried out by H.M. Chief Inspector 
of Factories covering nearly 128,000 factories employ¬ 
ing about five million workers showed that less than 
five hundred of these factories employed more than 
one thousand workers each, while 117,147 factories 
employed less than one hundred workers each. It 
is well to urge that “industrial firms should build 
research laboratories, but it is obvious that not one 
of these 117,147 firms can take an effective part 
in industrial research as an isolated unit. . . . 
Co-operative resoarch is the only solution to the 
problem of applying science to small units.” 

Sir Frank Smith then proceeded to consider the 
relations between research and the national balance 
sheet, in the cose of Great Britain’s largest import, 
food-stuffs ; its greatest material asset, buildings; 
and its greatest natural asset, coal. He pointed out 
that the scientific study of refrigerating device^, 
which not so long ago were, like the photoelectric 
cell, mere toys of the laboratory, together with the 
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investigation of the biological problems involved in 
the transport and storage of foodstuffs, are doing 
much to help the national balance sheet by reducing 
imports through preventing waste. 

In industrial processes care ih taken to keep wear 
and tear of plant at a minimum and to design plant 
which is not likely to be obsolete, in such a way 
that replacement costs are comparatively small. 
The nation’s most valuable plant is in the form of 
buildings, the value of which is estimated by (Sir 
Frank at £4,500,000,000. Here) science is helping 
by better planning and construction and by showing 
the builder how to choose his materials to greater 
advantage. 

In the case of coal there are four ways in which 
rosoarch can help the trade balance : first by 
mechanising still further the hewing of coal and 
increasing the use of machinery in mines, thereby 
increasing our production power; secondly, by 
discovering means of obtaining more units of useful 
power from the fuel burnt; thirdly, by better 
marketing made possible by the application of the 
results of a scientific and comprehensive survey of 
our coal resources now being carried out ; and 
fourthly, by the discovery of new and better methods 
for converting coal into powder, liquid and gaseous 
forms and the full utilisation of these forms. 


that, during the year, 71 Rhodes scholars took up 
their scholarships at the University of Oxford for 
the first time. The total number of scholars in 
residence during the year was 196, comprising 103 
from the British Empire, 89 from the United States 
and 4 from Germany. Classifying the scholars by the 
subjects read, there are 42 taking natural science and 
medicine, 7 mathematics and 2 forestry. 

The annual conference of the Geographical 
Association will bo held at the London School of 
Economics, Houghton Street, Aldwych, W.C.2, on 
January 4-6, and at the Imperial Institute, South 
Kensington, on January 7. The presidential address 
will be delivered by Dr. H. R. Mill on “An Approach 
to Geography” on January 4. Among the lectures 
to be given at the Conference are : Mr. J. M. Scott: 
“The British Arctic Air Routo Expedition, 1930-31” ; 
Mr. G. Huxley : “The Work of the Empiro Marketing 
Board” ; the Right Hon. Lord Meston : “Contrasts 
in the Ganges Basin” ; Prof. Kenneth Mason: 
“The Exploration of the Himalaya” ; Prof. R. G. 
Stapledon : “Climate and the Improvement of Hill 
Grazings” j and Sir John Russell: “Modem Changes 
in the Sources of our Food Supplies”. Further 
information can bo obtained from the Clerk, Geo¬ 
graphical Association, Municipal High School of 
Commerce, Princess Street, Manchester. 


University and Educational Intelligence 


Bristol.— The annual Henry Herbert Wills 
memorial lecture will be delivered on December 15 
at 5.15 f.m. in the Wills Laboratory by Lord 
Rutherford. The title of the lecture will bo “Atomic 
Transformations”. Admission will be by ticket 
obtainable from the Secretary. 

Leeds.— The honorary distinction of emeritus 
professor has been conferred upon Profs. F. W. 
Eurich, C. M. Gillespie, and R. S. Seton, who recently 
retired from the chairs of forensic medicine, philosophy 
and agriculture respectively. 

London.— The following degrees have recently 
been awarded: D.Sc. degree in biochemistry to 
Prof. E. 0. Dodds (professor of biochemistry at 
Middlesex Hospital Medical School) for published 
papers on hormones, supported by 42 other papers 
and 3 books; D.Sc. degree in botany to Helen Kemp 
Archbold (Imperial College—Royal College of Science 
and Bedford College) for a thesis entitled “Ripening 
Processes in the Apple and the Relation of the Time 
of Gathering to the Chemical Changes in Cold Storage” 
(Ann. Bot. % July, 1932); D.Sc. degree in chemistry to 
Mr. J, R. I, Hepburn (East London College and North¬ 
ern Polytechnic) for five published papers on “The 
Vapour Pressure of Water over Aqueous Solutions of 
Inorganic Electrolytes”, and Rams inha Thakur 
(Imperial College—Royal Collego of Science) for a 
thesis entitled “Three-Carbon Tautomerism in 


Dicyclic Systems” ; D.Sc. degree in physios to Mr. 
J, H. Jones (King's College) for a thesis entitled 
“The Diffraction of Elastic Waves at the Boundaries 
of a Solid Layer Embedded in a Medium Possessing 
Lower Elastic Wave Velocities” (Proc. Roy . Soc. f A,, 
1932); D.Sc. in chemistry to Mr. B. S. Evans for 
twelve independent published works in inorj$anio 
analytical chemistry! together with four conjoint 
: subsidiary contributions. 


A statement for the, academic year 1931-32 has 
been issued by the Rhodes Trust, Seymour House, 
\ Waterloo Plaoe, London, 3.W.1, from which it appears 
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Calendar of Geographical Exploration 

Nov. 28, 1605.—Discovery of Australia 

Willem Janszoon of Amsterdam Hailed in the 
Duifken from Bantam, Java, hoping to discover 
more about New Guinea. He reached the coast of 
New Guinea in lat. 5° S. and followed the whore round 
Prince Frederick Henry Island to the beginning of 
Torres Strait. Thence he steered south and traced 
the eastern shores of the Gulf of Carpentaria to 
13° 45' S. Janszoon thought the coast was part of 
New Guinea. Attempts to open up trade with the 
sparse groups of natives failed, nine of the crew being 
murdered by them. The Spanish, under Torres, in 
the 1605-7 expedition discovered the true nature of 
Torres Strait, but not until 1762 was this realised, for 
Spain was then entering on a period of decadence and 
the results of the voyage were overlooked. Whatever 
vague reports of a southern land may have existed 
before the voyage of the Duifken , Janszoon’s explora¬ 
tion of the Gulf of Carpentaria forms the first record 
of the discovery of Australia. 

Dec. 3, 1738.- La Vircndrye and his Sons 

Pierre Gaultier de Varennes, Sieur do la V^rendrye, 
reached a Mandan village, after having for the first 
time in this latitude crossed long. 100° W. La 
V6rendryo began his famous career of exploration in 
Canada in 1726, constantly aiming at reaching the 
Pacific Ocean. In this he failed, but on his last 
journey (1738) he accomplished more than half the 
distance between Montreal and the Pacific. To him 
and to his sons is due the pioneer opening of the 
beginning of that route west of Winnipeg along 
which the Canadian Pacific Railway afterwards went. 
The La V^rendryes discovered Lake Manitoba, ex¬ 
plored the Saskatchewan to the junction of the two 
main branches and established many forte. La V6ren- 
drye’s eldest son was killed in 1738 by Indians, but the 
other two in 1742 set out with Mandan guides and 
reached a mountain range with anew-clad peaks, 

S obably the Rookies, though possibly the Bighorn 
oun tains. 




822 


NATURE' 


Societies and Academies 

London 

Royal Society, Nov. 17.—A. Michels and C. Michels: 
The influence of pressure on the dielectric constant of 
carbon dioxide up to 1,000 atmospheres between 
26° C. and 150° C. The method used was in principle 
the heterodyne beat—one with a frequency of 508 
kilocycles. By special arrangements it was possible 
to keep the beat note constant for long periods within 
1 frequency per second. The dielectric constant varied 
between 1 0009 and 1 *73. The accuracy obtained 
was dr 0*00035. The Clausius-Mosotti expression has 
been calculated below 100° C,, and for pressures above 
100 atm., as only in this region are there sufficient 
compressibility data. Owing to the accuracy of these 
latter, the accuracy of the Clausius-Mosotti expression 
is limited to one half per cent. The values found 
do not change with temperature by on amount 
greater than this figure, but show a tendency to decrease 
with increasing pressure.™ E. N. da C. Andrade and B. 
Chalmers: The resistivity of poly crystalline wires in 
relation to plastic deformation and the mechanism 
of plastic flow. The specific resistance of metals 
which crystallise in the cubic system is unaffected 
by plastic flow, but for those which crystallise with 
a unique axis of symmetry it changes during the 
intermediate of the stages. For some metals the 
change is an increase, for others a decrease, the 
difference of sign being explicable in terms of the 
orientation of the slip planes in relation to the 
crystalline structure of the metal, supposing that 
there is rotation of the crystallites during the stage 
of the flow in question. At liquid air temperature 
the sign of the change of resistance of cadmium 
reverses, an effect which can be traced to the heavy 
twinning which takes place under stress at this 
temperature, as against distortion by glide at higher 
temperatures. A general result is that, in the oases in¬ 
vestigated, the electrical resistance of ft polycrystalline 
wire can be simply explained in terms of the resistance 
of the single crystals.—-R. O. King: The beneficial effect 
of oxidation on the lubricating properties of oil. 
Experiments were made in conditions promoting 
oxidation of the lubricating oil and at constant speed 
and load. Friction in the circumstances falls as the 
temperature is raised, and generally passes through 
a minimum value (p min.) at a temperature somewhat 
less than that of seizure (S.T.) ; lubricating value or 
performance it* represented by the observed values 
of p min. and S.T., which for a typical blended 
mineral oil were 0*0010 and 158° G\, respectively at 
k the beginning of oxidation. Viscosity increased with 
oxidation, but the consequent increase of fluid 
friction was apparent at temperatures below 50° 
only ; at higher temperatures it decreased with the 
progress of oxidation and S.T. rose. Thus after about 
sixty hours of oxidation, p min. diminished to 0 *00045 
and S.T. exceeded 300 6 O. The oil in a state of partial 
oombustion remained an effective lubricant, p being 
less them ever recorded for fluid friotion, even with 
air as the lubricant. It is suggested that the active 
or polar molecules formed during the early stage of 
oxidation build up to an appreciable thickness on 
the adsorbed layer, and the friction observed is that 
on the surface of the built-up layer. The surface 
diminishes in rigidity in the direction of motion as 
the thickness of the boundary layer increases, and 
friction approaches zero as a surface of complete slip 
tends to be reached* * 
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Physical Society, Nov. 18.—T. C. Sutton: The 
measurement of surface tension. A convenient 
method is described for measuring simultaneously the 
surface tension and the density of a sample of liquid. 

A few milligrams of liquid will suffice. The method 
has advantages, therefore, for the measurement of 
the parachors, y*P» °f rare liquids. Volatile liquids 
may be used.™ L. G* Grimmett: A sensitivity-control 
for the Lindemonn electrometer. A circuit is given 
for varying the sensitivity of the Lindemann electro¬ 
motor by means of one adjustment only.—B. Uoyd- 
Evans and S. S. Watts: An investigation into the flow 
of air in pipes. The authors examine the researches 
of Ombeok on the flow of air through cylindrical 
pipes, They obtain an expression which represents 
in ft convenient form the phenomena that occur in 
a smooth-bore pipe. In particular, they separate the 
effects of acceleration of the gas from those of friction, 
and express the latter in terms of the equation 
suggested by Lees to fit Stanton's curve. Their 
results appear to justify the researches of Lees and 
Stanton, rather than the analysis made by Ombeok 
of his test figures.—Mary D. Waller: Vibrations pro¬ 
duced in bodies by contact with solid carbon dioxide. 
Conditions under which very loud notes may be 
produced and maintained for a considerable time in 
metal objects capable of vibration, such as tuning 
forks, bars, discs, rings, and tubes, when brought 
into contact with a solid carbon dioxide block are 
described. Notes have also been sustained in quartz 
crystals. The vibration frequencies normally excited 
rnay range from about 1,000 to 15,000 Lower 
frequencies have boon excited in wires. Surface 
tension ripples may bo produced on mercury. The 
vibrations are only produced by solid carbon dioxide 
of high density. The source of energy for producing 
the vibrations is the heat given up by the metal to 
the solid carbon dioxide. 

Paris 

Academy of Sciences, Oct. 17 (vol. 195, pp. 633-684). 

—Camille Matignon: Injurious fogs. Referring to the 
fatal fog in the Meuse valley in December 1930, 
attention is directed to a noxious fog, also in the 
Meuse valley, which occurred on January 4, 1800, 
and observations of a contemporary observer are 
quoted.—Maurice Fr6chet: The most general continued 
solution of a functional equation of the theory of 
probabilities in chain.--Alfred Rosenblatt: The unicity 
of solutions of partial differential equations of the 
first order.—Paul Montel; A olass of meromorph'func¬ 
tions,—A. Toussaint and H. Girerd: Comparison between 
the wall corrections in blowers of rectangular section 
and circular section.—Ch. Sadron : The standardisation 
of a blower for low velocities. For low velocities, less 
than 15 cm. per sec., the air current carrying smoke 
shows a curious phenomenon : the smoke thread splits 
up, the heavy parts fall out in drops and the interval 
between these drops is constant and is proportional 
to the air velocity. Hence this phenomenon can be 
utilised to measure the velocity of a very slow air 
current.—Jacques Mitadier: The study of the Brownian 
movement in a field of force.— A. da Silveira: The 
Raman effect in solutions of cupric salts. From a 
comparison of the Raman spectra of solutiopua of 
copper sulphate and copper nitrate, the lines due to 
the sulphate ions and nitrate ions are distinguished. 
—F, Wolfefs: Remarks on the Mach effect. A di* * 
cussion of a reoent paper by Skem^rbvic^ analogous 
effects can be observed with X-tays.—J* Thib 
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F. Doprt la Tour: The weakening of the nuclear radia¬ 
tion of beryllium in material screens.—Auguste Le 
Thomas: The influence of high proportions of silicon 
on certain properties of cast irons. The silicon varied 
from l'l per cent to 10*4 per cent and measurements 
are given of hardness, transformation temperatures, 
and temporaturos of graphite formation. — Ren£ 
Dubrisay and Guy Emschwiller: The oxidation of iodo¬ 
form solutions. Solutions of iodoform in benzene 
undergo rapid oxidation in daylight, with production 
of iodine, carbon monoxide and dioxide, but remain 
unchanged in the dark. After the addition of iodine 
and hydriodic acid, such solutions are oxidised in the 
dark. Oxidation differs with different solvents, and 
is sensitive to the presence of impurities in the 
solvent.—Seailles; The action of media with alkaline 
reaction on the crystallisation of the calcium alum- 
inates and on the setting of aluminous cements. The 
alkalinity of the medium, defined by the hydrogen 
ion concentration, determines the form and the nature 
of the hydrated calcium alumiruites which are formed 
starting from the anhydrous aluminates. This 
alkalinity causes the same phenomena and is inde¬ 
pendent of the nature of the base.— Paul Bary and 
Emile Fieurent; The influence of oxygen on the de¬ 
gradation of solutions of caoutchouc. The viscosity 
changes in rubber solutions brought about by rise of 
temperature are sensitive to the presence of traces of 
oxygen. In the absence of oxygen the change of 
viscosity is a hyperbolic function of the time,— 
Jacques Bourcart: The presence of a large crocodilian 
in the Miocene glauconitic molasso of El Kansira and 
its stratigraphical signification. The bones found 
resemble those of Dyrosaurua phosphalicus but further 
work is necessary for the full identification.—Georges 
Denigts: The action of iodine on sea waters.—V, 
Frolow: The periodicities of the rises and falls of the 
Nile. A graphical study of the data available, Arabian 
from A.o. 621 until 1433, restarting during the 
eighteenth century for high water, and low water 
from 1838. The amplitude of the floods has beoome 
greater in modem times owing to the embankment 
of the Nile. -H. des Abbayes: Observations on the 
lichens of the neighbourhood of Banyuls (Eastern 
Pyrenees).—R. Hovasse: The Podamphora stage and 
the Ebriaeefle. The skeleton of Podamphora Elgeri 
has been regarded by A. Deflandre as arising from 
two different organisms : the author gives reasons for 
not agreeing with this view.—Andr£ Chevallier, Jean 
Guillot and Pierre Chabre: The ultra-violet absorption 
of certain plant and animal oils.—G. Guittonneau and 
J. Keilling: The formation of higher polythionates in 
the course of the solution of elementary sulphur in 
the soil. In addition to pentathionates described in 
an earlier paper, tetrathionic acid has now been 
isolated as the sodium salt. Thiosulphates are present 
in traces only,—J, Cheymol and A. Quinquaud i Sero- 
calcemia and the kidney. On leaving the kidney the 
blood contains less calcium, After ablation of the 
kidney there is a temporary elevation of the propor¬ 
tion of calcium in the blood. 

Roms 

Royal National Academy of the Lined, June 3.— 
TJ, Cisotti: Double tensors with a single divergence.— 
B. Cddonawo: Hemisotropic quintuple tensors,— 

Capoulade: Frontier arcs rendered non-proper by 
the singularities of the coefficients in Diriohlet’e prob¬ 
lem for equations of the second order and of elliptic 
t^pe with two variables,—L, Fantsppit: Ne^rdemon- 
^>f the fundamental formula for linear 
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analytical functionals.—L. Geymonat: An observation 
on a theory of Caratheodory for harmonic functions.— 
M. Picone: Majoration of the error of approximation 
in the Cauchy-Lipaohitz method of integrating sys¬ 
tems of ordinary differential equations.-O. Franceschi i 
Projective study of the interior of a surface.—M. 
Pascal : Motion of a deformable body which remains 
similar to itself. (1) Fundamental formula and pro¬ 
perties deduced therefrom. Abramaseu’s recent 
kinematic study of the motion of a deformable body 
which remains similar to itself was limited to the case 
of a piano body. The results obtained on extending 
this study to a three-dimensional body are now out¬ 
lined.—A. Kolmogoroff: The general form of a homo¬ 
geneous stocastic process.—A. Occhialini and G. Mel- 
chiori Ranghiasci: A simplified method for the photo¬ 
graphic measurement of the length of spectral lines. 
This method consists essentially in subjecting both 
lens and film-holder to a succession of sudden dis¬ 
placements so as to obtain a number of separate 
images of the spectrum.—G. A. Barbieri und A. Tetta- 
xnanzi: Contribution to the knowledge of compounds 
of divalent chromium. The following complexes of 
chromous compounds with organic bases, represent¬ 
ing new types of chromous compounds, are described : 
(1) Chromodipyrridyl bromide, [Cr^tCuHjN^lBri, 
6H t O, isomorphous with, and similar in chemical be¬ 
haviour to, ferrodipyrridyl bromide ; (2) chromous 
hoxamethylene thiocyanate, Or(SCN) s , 2(C # H, 2 N 4 . 
HSCN), and (3) chromous hexamethylene chloride, 
CrCl„ 2HCl,C l H 11 N 4 , 4H,0, which belongs to an 
entirely now saline type ; ferrous, nickel, cobalt, 
and manganous compounds analogous to compound 
(3) have also been obtained.—O. Bottini: Influence of 
exchange cations on the capillary rise of water in the 
soil. In one and the same soil saturated with different- 
cations, water ascends with different velocities. This 
phenomenon is due principally to the part played by 
the exchange cations in determining and adjusting 
the mutual relationships between water and soil, and 
in particular to the influence of such cations on dis¬ 
persion and swelling. In this respect the cations are 
arranged according to a progression which is not 
difficult to recognise for the lyotropic series and for 
the hydration series. —Giselda Serra : A new species of 
Schizastcr . A specimen, of unknown age and origin, 
found in the echinoid collection of the Palaeontological 
Institute of the University of Rome, is named 
Schizaster Portisi n. sp.—Fausta Bertolini : The auto- 
tomy of the digestive apparatus and its regeneration 
in Holothuria , as a spontaneous and normal phenom¬ 
enon.—T. Terni: The development of the fin of 
Urodeles, on the basis of morphological and experi¬ 
mental investigations.—Giulio Cotronei: Heart trans¬ 
plantations between Anura and Urodeles.—Z. Szan- 
troch: Investigations on intracellular fatty substances 
in various tissues cultivated in vitro. The results 
obtained confirm those of Kaufmann and Lehmann 
and indicate that neither the Ciaocio method nor the 
Smith- Dietrich method allows the group of substanoes 
usually known as lipoids to be distinguished with 
certainty from glyoerol esters.—U. D’Acona: Does 
striated muscle-fibre change in volume during con¬ 
traction ? Micro-cinematographic investigation of 
muscular contraction fails to disclose any reason for 
assuming variations in volume of the contracted 
muscle fibre as a whole. It appears to prove, how¬ 
ever, that the separate strands of the fibre widen and 
increase in volume at the commencement of the con¬ 
tractual/ that they next shorten (to about forty per 
cent of the original length) and diminish in volume, 
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and that they finally resume the initial length and 
volume. The de-contraction takes place far more 
slowly than the contraction. During the passage of 
the contraction wave, the inter-fibrillar spaces broaden 
either by longitudinal displacements of liquid or by 
disimbibition of the fibrils. 


Forthcoming Events 

SATURDAY, Nov. 26 

University or Cambridge, at 5—(Henry Sidgwick 
Memorial Lecture in the College Hall, Nownhom 
College).—Sir James Jeans ; “The Farthest Depths of 
Space”. 

MONDAY , Nov. 28 

Roy ad Geographical Society, at 5.30—The Rev, J. W. 
Arthur : “Kilimanjaro and Kenya”. 

Royal Sooiety or Arts, at 8—(Fothergill Lecture).— 
Lieut.-Col. Guy Symonde : “Safety of Life from Fire”. 

TUESDAY , Nov. 29 

Royal Institution, at 5.15—Prof. Lancelot Hogben : 
“Colour Change in the Animal Kingdom” (succeeding 
lectures on Dec. 0 and 13). 

WEDNESDAY, Nov. 30 

Folk-Lore Society, at 8—(at Univorsity College, Gower 
Street, W.C.l).—Prof. John Read : “Alchemy and 
Alchemists”. 

THURSDAY, Dec. 1 

Chadwick Public Lecture, at 8—(at the Royal Sanitary 
Institute).—Dr. T. Camwarth : “Public Health Admin¬ 
istration”. 

Brown Institution Lectures, at 5—(at the London 
School of Hygiene and Tropical Medicine).—Prof. F. W. 
Twort: “Bacteria in Nature”. 

University of Birmingham, at 5.30—(Huxley Lecture). 
—Sir Arthur Salter : “Next Steps in World Recovery”. 

British Psychological Society, at 8.30—Discussion on 
“Adaptation and Fatigue”, to be opened by Prof. F. C. 
Bartlett. 

FRIDAY, Dec. 2 

Royal Institution, at 9—Marchese Marconi: ” Radio 
Communications by Means of Very Short Electric 
Waves.” 

Institution of Mechanical Engineers, at 0— (Thomas 
Lowe Gray Lecture),—E. F. Cox : “Eight Years’ 
Salvage Work at Seapa Flow”. 

National Conference on the Place of Biology in 
Education, Nov, 30 and Doc. t and 3—(at British 
Medical Association House, London, W.C.l).—Tho 
Right Hon. Viscount Chelmsford (Presidential Address) 
on Nov. 3 at 11. 

International Society of Leather Trades’ Chemists 
(British Section), Dec. I, at 10—(at the Leathersellers’ 
Hall, St. Helen’s Place, Bishopsgate, E.C.3).—Conference 
on “The Swelling of Proteins”. Introductory address 
by Prof. F. G. Donnan. 


Official Publications Received 

GRKAT It It (TAIN AND IRELAND 

Journal of the Society of Glass Twhnology. Edited by Dr, W. E. B, 
Turner. Vol. 10, No. 63, September. Pp, x + + 291-394 + 

xxiv. (Sheffield.) 10*. Ad. 

Proceedings of the Cambridge Phllu*oplUcal Society. Vol. 28 , Part 
4, 31st October. Pp. 403-503. (Cambridge ; At tike University Pres*.) 
7*. Od. net. 

Imperial Bureau of Animal Genetics. Tho Physiological and 
Genetloal Aspects of Sterility lu Domesticated Animals. By William 
On and Dr. F. Fraser Darling; with a Bibliography by Miss M. V. 
Cytovich. Pp. 80. (Edinburgh and London: Oliver and Bovd.) 
2#. W. < 

University College of North Wales. Calendar for Session 1032 -33, 
Pp. 440. (Bangor J 

County Council of the West filling of Yorkshire; Education 
Committee. Report on the Examination for County Minor Scholar¬ 
ships, 1933. Pp, 42. (Wakefield.) 

No ,3291, Vol 130] 


All Ministry; Aeronautical Research Committee: Reports and 
Memoranda. No. 1482 (E.F.S17): Relative Temperatures of 
Brass when subjected to Reversed Direct Strew In Vacuo and In Air. 
By Dr. H. J. Gough and D. G. Hop with. Pp. 4+2 plates. (London; 
H.M. Stationery Office.) 44. net. 

Proceedings of the Royal Sooiety. Series A, Vol. 138, No. A836, 
November 1. Pp. 259-478. (London : Harrison and Sons, Ltd.) 11*. 

Report of the Government Chemist upon the Work of the Govern¬ 
ment Laboratory for ties Year en Ing 31*fc Ma*eh 1932 ; with Appen¬ 
dices. Pp, 45. (London : H.M. Stationery Office.) 9d. net. 

Transactions of the Royal Society of Edinburgh, Vol. 57, Part 2, 
No. 12: Scottish Carboniferous Ostracoda. By Mary H. Latham. 
Pp. 351-395. (Edinburgh : Robert Grant and Son ; London : Williams 
and Norgate, Ltd.) 0*. 

University of Cambridge : Solar Physics Observatory, Twentieth 
Annual Report of the Director of the Solar Physics Observatory to 
the Solar Physics Committee, 1931 August 1—1932 July 31. Pp. 4. 
(Cambridge.) 

Tin* University of Liverpool. Publications of the Hartley Botanical 
Lalxiratories, No. 8 : Studies of Flowering In Heterostyled and Allied 
Species. Part 1 : The PrimuLaceie. By James Stirling. Pp. 42. 
(Liverpool: University Press of Liverpool.) 

OTHBH COWNTR1BS 

United State* National Museum. Bulletin 104 : The Canadian and 
Ordovician Formation* and Fossil* of South Manchuria. By Rluji 
Endo. Pp, lit + 152 + 40 plates. (Washington, D.C, : Government 
Printing Office.) 50 cent*. 

N.Z. Department of Scientific and Industrial Research. Apia 
Observatory, Apia, Western Samoa : Annual Rejiort for 1930. Pp. 
iv-h71. (Wellington. N.Z. : Government Printing Office) 4*. 

Journal de la SoeJtfW de* Am4ricani»tes, Nouvoile 86rie, Tome 24, 
Frbc, 1. Pp. 220. (Paris: HocWte de* Am6ricani*tes.) 60 francs. 

Mlnlstere de F instruction publique et dca Bcaux-Arts. KnquAtes 
ct document* relatlfa A renseignemeiit sup^ricur, 126 : Rapport* sur 
lea Observatoires astronuiuiqiics dc Province et lea Observatoirea et 
Institute do Physique du Globe, ann<+ 1030. Pp, 146. (Paris.) 

Society of Biological Chemists, India. Some Aspects of Plant 
Nutrition. By B, Vlswa Nath. Pp. 11 4 30, (Bangalore: Indian 
institute of Science.) 1 rupee. 

The Victorian Bush Nursing Association. Report and Statement 
of Account* to goth June, 1932. Pp. 202. (Melbourne.) 

Department of Agriculture, Strait* Settlement* and Federated Malay 
States. General Series, No. 10: Insect* of Coconute )u Malaya. By 
G. H. Corbett. Pp. lv-f 10fl*i 19 plate*. (Kuala Lumpur.) 3.60 
dollars. 

Collection de* travaux chimiques de Tch^coslovaqulc. Rridlgta et 
jmbliAe par E. Votofiuk et J. Heyrovsky. AnnSe 4, No. 9-10, Sep- 
tembrc'Octohre. Pp. 377-472. (Prague : Regia Hocletaa Helentlarum 
Boliotnica.) 

Forest Bulletin No. 77 : The Identification of Important Indian 
Sleeper Woods. By K. A. Chowdhury. Pp. v +18 + 30 plates, 3 
rupees ; 5*. 3d. Forest Bulletin No. 78 : The Problem of the Pure Teak 
Plantation. By H. G. Champion. Pp. HH 3H f 2 plates, 12 anna*: 
If. 3d. (Calcutta : Government of India Central Publication Branch.) 

The Indian Forest Records. Vol. 17. Part 3 : Immature Stage* of 
Iudlan Coleuptura (11) {PUUupodidce). By J. C. M. Gardner. Pp, 
ii 4 12 + 2 plate*. (Calcutta : Government of India C entral Publication 
Branch.) 9 anna* - If. 

Memoirs of the Geological Survey of India. Fahcoiitolngia lndica. 
New Series, Vol. 20, Memoir No. 1 : New Fossils from the Agglom¬ 
erate' Slate of Kashmir. By Dr. F. K. Cowpcr Iteed. Pp. V + 79+J3 
plates. 8,4 rupees; 14*. New BerWjs, Vol. 20, Memoir No. 8 : A 
Petrified Willlamsonla (IF. Sttmrdiana, *p. nov.) from the Rajmalial 
Hills, India. By Prof. B. Sahnl. Pp. lv + 19 + 3 pUtes. 2.2 rupees; 
4s. (Calcutta : Government of India Central Publication Branch.) 

Union of South Africa: Department of Agriculture. Science 
Bulletin No. 109 : Studies in Pasture Management; a Further Report 
on tlie Seasonal Composition of certain South African Pasture Grasses 
in relation to their Manuring and Intensity of Grating. By A. J. 
Taylor. (Division of Chemistry Scries, No. 120.) Pp. 19. (Pretoria: 
Government Printing Office.) 3d. 

Union of South Africa : Department of Minus and Industries : 
Geological Survey, Memoir No. 28: The Buahvcld Igneous Complex 
of tho Central Trausvaal. By Dr. A. L. Hall. Pp. 660 + 41 plates. 
10#, Memoir No. 29 : The Building Btime* of the Union of South Africa. 
By W. Wybergh. Pp. 244 + 11 plate*. 7#. fid. The Geology of the 
Country surrounding Vryheid: an Explanation of Sheet No. 102 
(Vryheld). By Dr. W. A. Humphrey and Dr. L. J. Krige. Pp. 00, 
fii.j Including Man. (Pretoria : Government Printing Office.) 

Memoir* of the Faculty of Science and Agriculture. Talhoku Imperial 
University. Vol. 5, No. 8 (Mathematics No. 2): Cher FlAchen and 
Kurven (1), von 86J1 Mateumura ; Beitr&ge zva Geometric der Krelae 
und Kugcln (1) von 8611 Mateumura. Pp. 33-142. (Talhoku.) 

Bulletin of the Earthquake Research Institute. Tdkyd Imperial 
University. Vol. 10, Part 8, September. Pp. 490-903+ plates 59-91. 
(T6kv6 : lwannmi Bhoten.) 4.40 yen. 

Sets mometri cal Report of the Earthquake Research Institute, 
Tokyo Imperial University. 1932, Part 1 (January-March), Pp. 
0-4 2 plates. (Tokyo.) 

The Rockefeller Foundation. Annual Report, 1931. Pp. x+420 
(33 plates). (New York City.) 

Scientific Publications of the Cleveland Museum of Natural History. 

V ol. 3 : Physiology of the Temperature of Birds. By 8. Prentiss 
Baldwin and S. Charles Kendclgh. Pp. x+106+6 plates. (Cleveland, 
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Industrial Surveys and Employment 
Problems* 

A MONG the discussions at the recent meeting 
" of the British Association which were given 
particular attention in the general Press were 
those arranged by the Section of Economic Scienoe 
and Statistics on international migration and on 
the location of industries. There are, however, 
still many persons to whom the relation between 
science and problems of this type is as yet obscure. 
It is indeed far from being generally realised that 
the complex issues and intricate problems pre¬ 
sented by international migration in the twentieth 
century can only he resolved by the scientific study 
of the numerous factors involved. 

Similarly, in the national migration problems 
which are bound up with the unemployment prob¬ 
lem, the bearing of scientific determination and 
analysis of the essential facts is only now being 
perceived. The social and industrial difficulties 
of the last two years, the magnitude of the post¬ 
war unemployment problems, have led to the 
active discussion of such questions as whether the 
presont location of industries is the most economic 
that could be devised ; whether, under private 
enterprise, manufacturing industry is becoming 
less or more localised and whether its tendency is 
to render the prevention of maladjustment of 
labour more or less difficult. 

Definite indication of the desire to ascertain 
the features of a rational location of industry or of 
the deliberate planning of social in relation to 
industrial resources is afforded by the invitations 
extended last year by the Board of Trade to various 
universities to conduct industrial surveys of 
their respective surrounding areas. It was sug¬ 
gested that such inquiries should cover not merely 
the present industrial position of the respective 
areas but also the prospects of early expansion and 
new development, having regard to recent industrial 
developments, and an assessment of the prospective 
employment capacity of the various industries 
in the area as a basis of estimating the probable 
volume of labour surplus to the requirements 
of individual industries within the next few 
years. 

The mere suggestion that such an inquiry should 
be entrusted to the universities is significant of a 
changed attitude to the contribution which the 

♦ Board of Trade. An Industrial Survey of the LanoAHldiv Area 
(excluding Merseyside) made for the Board of Trade by the University 
of Manchester. Bp. Jx + S80. (London: H.M. Stationery Office, 
ma.) to. not. 
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universities have to make to the modem State. 
It obviously indicated an appreciation of the 
ability of the universities to render services which 
go beyond the mere training of men and women 
qualified to fill important positions in industry, 
in government, municipal or social service. The 
provision of men and women trained to learn 
quickly and accurately to grasp the essential 
problems of a technical problem, to analyse it and 
develop a plan of action, and possessing a sense of 
values which enables them more and more closely 
to relate knowledge to action or policy as their 
judgment matures with experience, is a function 
of growing importance in this scientific age, but 
it is only one of the ways in which the universities 
can serve the community. The terms of reference 
of these surveys suggest that the universities 
possess not merely the powers of conducting such 
social research but also the perspective and sense 
of values which are essential to the presentation 
of an authoritative and impartial analysis of the 
facts thus assembled. 

There have now been presented to the Board 
of Trade no fewer than five such surveys. A survey 
of south-west Scotland has been completed by the 
University of Glasgow, while the University of Wales, 
Cardiff, has issued its report on the South Wales 
area. Surveys of the Merseyside area and of the 
remaining Lancashire area carried out by the 
Universities of Liverpool and Manchester respect¬ 
ively have followed that on the industrial area of 
the north-east coast by the University of Durham. 
The five surveys together not only provide a most 
valuable analysis of industrial conditions in the 
areas covered but also afford a basis for assessing 
the importance of such contributions of university 
resources to the national welfare. 

In the first place, it is pertinent to observe that 
the presentation of such a report by a university 
confers upon the report an authority and an 
assurance of impartiality which is not easily other¬ 
wise obtained. The industrial situation lias fre¬ 
quently suffered from ex parte statements which 
differed widely in themselves but could not be 
verified against some reliable and independent 
authority. An accurate estimate of the problom 
presented by surplus labour is impossible apart 
from some such inquiry and analysis, and accuracy 
and authenticity are essential if confidence is to 
be plaoed in the deductions or recommendations 
based thereon. Mr. A. G. H. Dent, in a paper 
before the Department of Industrial Co-operation 
at the recent British Association meeting, specially 
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stressed the value of statistics obtained by 
absolutely reliable authority as a means of avoiding 
suspicion and misunderstandings in any industrial 
dispute, 

The Lancashire survey brings to light the high 
incidence of unemployment among workers in the 
age group 18-24 years, and sets in its true signifi¬ 
cance for national or social eoonomy this incidence 
upon workers at a period in the working lives when 
they should be rapidly approaching maturity of 
industrial skill and adaptability and when they 
should be most capable of moving into other indus¬ 
tries or localities. Similarly, the analysis of the 
inflow and outflow of labour is characterised by a 
concern for social consequences that could scarcely 
have been found in any inquiry initiated by indus¬ 
try itself, and leads to definite suggestions for 
regulating the recruiting of labour for the ootton 
industry in all districts. The survey demonstrates 
that in the absence of any organised effort by the 
cotton industry or the State to control the flow of 
juveniles into the industry, heavy unemployment 
and restricted earnings of adults did not deter very 
large numbers from entering the industry. Nor 
is there any full and accurate information from 
year to year as to the numbers entering the 
industry at the age of fourteen years, or their pro¬ 
gress during their early working years. The 
tracing of the industrial history of juvenile workers 
in this way is an obvious preliminary to the difficult 
task of regulating entry and avoiding blind-alley 
occupations, apart from the opportunity for an 
attempt to secure for every entrant the advantage 
of a reasonable period of skilled instruction in his 
occupation. 

The analysis of the position of the cotton 
industry presented by the report of the University 
of Manchester emphasises the importance of such 
independent social research. Thus the immobility 
of labour in Lancashire is largely due to social 
factors—the prevalence of the family income, the 
preponderance of female labour, the custom of 
women workers continuing at work after marriage, 
the high concentration of unemployment in 
relatively isolated districts, and the reluctance of 
workers to recognise the existence of a permanent 
surplus. Such proposals as the abolition of the 
short-time working and under-employment of 
labour which result from the existence of perman¬ 
ent surplus capacity of capital equipment and 
labour would reveal the real extent of the labour 
surplus, but so long as the displacement and 
recruitment of labour is unorganised, the burden 
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of unemployment will not be distributed in a 
manner causing a minimum of loss or damage to 
the labour resources of the industry. 

Nowhere is the advantage of such independent 
research greater than where it touches the effect 
of technical changes on the demand for labour. 
So far as the cotton industry is concerned, it seems 
clear that no appreciable part of the existing sur¬ 
plus of labour can be attributed to technical 
‘rationalisation’, but there are signs that changes 
are impending which will radically increase the 
physical output per person employed and conse¬ 
quently displace labour, if the aggregate output 
remains the same. The report gives an unbiased 
analysis of four new methods of production which 
are considered to present the most serious labour 
difficulties and its observations cannot be ignored 
by either side. The ‘more looms per weaver' 
system presents the most serious problems, bring¬ 
ing about a decrease in production per loom but 
an increase in production per weaver ; while the 
weekly earnings of the weaver are maintained or 
slightly increased, the weaving labour costs fall 
and also total costs per unit of output. The report 
observes that in the negotiations between employers 
and trade unions, tho problem of mitigating the 
effects of further additions to the surplus of labour 
in the weaving districts does not seem to have 
been scientifically examined and urges as an 
essential condition that collective bargaining 
should be defended against the inclination of 
individual firms to break away from existing wage 
agreements. Given collective bargaining, it is 
considered that there is no reason why the intro¬ 
duction of the system should not be planned so 
far as is practicable to give security of employ¬ 
ment to the workers who are retained and to 
regulate displacement so that tho burden falls on 
those best able to bear it. 

The value of this survey is equally apparent in 
its discussion of the position of the expanding 
industries and of the possibilities they offer of 
absorbing the surplus of labour from other indus¬ 
tries. It is, however, evident that the survey is 
only a start towards the handling of the unemploy¬ 
ment problem on scientific lines: “Lancashire’s 
difficulties/’ says the report, “are essentially of 
the type which calls for long-distance treatment 
and far-sighted planning, based upon the intensive 
research of a continuing character, and the Survey 
has provided the opportunity for a critical exam¬ 
ination of the existing statistical material and has 
revealed many serious gaps in . the information 
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which must be made available if continuous investi¬ 
gation is to yield the most useful results.” The 
report proceeds to emphasise the importance of 
compiling much more frequently than at present 
statistical material, the primary and chief value 
of which lies in its utility in economic researcu. 
“Increased funds devoted to the wider and moro 
complete charting of the national economic system 
would be a sound investment, despite the urgent 
campaign for national economy.” 

The report punctuates its plea for such research 
by concrete proposals addressed alike to the 
national and local authorities, to trade unions and 
to employers’ associations, for the collection of 
tho specific statistics required. It thus envisages 
a definite field of social economic research which 
is fully in keeping with the programme advocated, 
for example, by Prof. W. McDougall. These 
surveys attest both the resources and the capacity 
of the universities to undertake such research and 
there is little doubt that it would bo to the great 
advantage of the community if some of the 
effort at present directed to the advancement of 
the physical sciences wore directed to these 
ends. 

Apart from the corrective to that dangerous 
tendency in industry and politics to ignore or 
avoid unpleasant facts and disregard the con¬ 
sequences of a selfish or sectarian policy, research 
of this type has other advantages. It gives a 
striking demonstration of the capacity of the 
scientific worker for leadership and relates univer¬ 
sity life intimately with the main stream of 
national life ; the recent suggestion of Mr. Alan 
Chorlton, M.P., for tho formation of a Research 
Council in Manchester appears to be prompted by 
the survey and indicates the educational value 
which such research can possess. It also encourages 
a widespread appreciation of the value of scientific 
training and technique in the solution of social, 
eoonomio, and industrial problems. Both factors 
should promote the production and acceptance of 
leaders and administrators whose qualifications for 
office include the indispensable capacity of assessing 
at first hand the technical factors in the problems 
they have to solve. Without such capacity, there 
is no prospect of the planning of our national 
material and social resources on national lines, of 
their being wisely co-ordinated with world resources 
in a spirit of international oo-operation, or of that 
right relation of knowledge to action upon the 
rapid evolution of which the security of civilisation 
depends. 
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K.ri}/ut e? act 

Faraday's Diary : being the various Philosophical 
Notes of Experimental Investigation made by 
Michael Faraday , D.C.L., F.R.S., during the 
Years 1820-1862 and bequeathed by him to 
the Royal Institution of Gh'eat Britain. Now, 
by order of the Managers, printed and published 
for the first time, under the editorial super¬ 
vision of Thomas Martin. With a Foreword by 
tSir William H. Bragg. In 7 vols. Vol. 1 ; Sept., 
1820 June 11, 1832. Pp. xxv + 430. Vol. 2 : 
Aug. 25, 1832-Feb. 29, 1836. Pp. xvii + 467. 
(London : G. Bell and Sons, Ltd., 1932.) 7 vols., 
£12 12.9. 0 d. net. 

T HE Faraday diary is not a find in the 
spectacular sense of that of the Boswell 
papers. Faraday’s laboratory notebooks, various 
lecture notes and account books, the notes which 
he took of lectures by Tatum and bv Davy, with 
specimens of various books bound by his own hands 
were gifted, as the expressive Scots word has it, to 
the Royal Institution by himself or by his widow. 
No mystery surrounds these possessions ; no 
ebony cabinet has been rifled to reveal manu¬ 
scripts long lost and long sought, as those destined 
to make the name of Boswell a by-word in the 
mouths of the examiners of would-be doctors of 
philosophy. These treasures have been jealously 
preserved in the archives of the Royal Institution ; 
privileged observers have been ]Remitted to see 
and to handle them. 

Nonetheless, it is a red letter day which Iuih 
seen the publication, even in a strictly limited 
edition, of the laboratory notebooks. These, 
ranging as they do over the most fruitful years of 
Faraday’s life, afford a picture of the development 
of the mind of a gr^at genius, of his gropings in the 
dark, and of those flashes of insight which have 
led to a solution of some of the fundamental 
problems of physical science—a picture which will 
be, in the phrase of Thucydides, ‘‘a possession for 
all time’. 

The publication of these notes is all the more 
valuable, inasmuch as the extant biographies 
leave something to be desired. The biographical 
traditions of the Victorian, and the paulo-pre- 
Victorian era were, despite the examples set by 
Lockhart and by Trevelyan, arid and unliving. 
The two- and three-deckers of the period, equally 
with the series of smaller volumes in which great 
reputations were decently buried (how Mark 
Pattison’s “Milton” even now stands out from 
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the ruck 1), all serve to show that the contem¬ 
porary tradition was at one with the tradition of 
portraiture—what has been described as a head 
sticking out of a suit of clothes. 

Faraday has not escaped. The full-dress 
biography by Bence Jones is, despite its value as 
a storehouse of facts, a trifle heavy; Tyndall’s 
affectionate little volume tends to slip, as was 
Tyndall’s wont, from sentiment into senti¬ 
mentality ; Silvanus Thompson's study, by far 
the best account of Faraday’s scientific work, still 
bears some of the stigmata of the age. The most 
lively contemporary account of Faraday’s vivid 
and eager personality is to be found in the pages of 
a lesser-known sketch—that written in 1870 by 
J. H. Gladstone. 

Every document, then, that will help to provide 
a complete portrait of the man in his habit as 
he lived, is of importance, for Faraday’s is an 
intriguing personality, not alone in the genius 
that it shows, in its transparent honesty, gentle¬ 
ness and almost excossive humility, but also in its 
baffling simplicity. Cheerfulness, eagerness, play¬ 
fulness are prominent—a contemporary draws a 
pleasant picture of a British Association dinner 
at Ipswich in 1851, at which Faraday amused 
himself by cutting boomerangs of card and pro¬ 
jecting them across the table at his friends—but 
over all and dominating all is a single-hearted 
devotion to the advancement of science which can 
rarely have been surpassed in the long history of 
the development of scientific thought. 

This devotion had strange consequences, among 
them a complete indifference to political events 
of the first magnitude. Is there any other instance 
on record, in the development of an active- 
minded young man of four and twenty, of such 
an entry as occurs in Faraday’s journal for March 
1815—three months before Waterloo ? “I heard 
for news that Bonaparte was again at liberty. 
Being no politician, I did not trouble myself much 
about it, though I suppose it will have a strong 
influence on the affairs of Europe.” 

Nor, great as was his private benevolence, does 
Faraday seem to have taken any pronounced interest 
in schemes for social betterment. He lived for 
his science and his religion, and neither material 
rewards, nor the highest offices, had the slightest 
attraction for him. To his friend, pressing him 
to accept the presidency of the Royal Society, 
“Tyndall,” he said, “I must remain plain Michael 
Faraday to the last; and let me tell you now, 
that if I accepted the honour which the Royal 
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Society desires to confer upon me, I would not 
answer for the integrity of my intellect for a 
single year.” 

The volumes before us testify eloquently to 
this devotion. They cover the period 1820-1836, 
and so include some of the most fundamental 
of Faraday’s discoveries. The story of the isolation 
of benzene, and the examination of its properties, 
the liquefaction of gases, and the results of that 
concentrated ten days’ work, the centenary of 
which was celebrated last year, may be read now 
as they were first set down by Faraday in the 
heat of the chase. 

We do not here, however, attempt any detailed 
analysis of the two volumes now published. 
That may more fittingly be done at a later stage, 
when an opportunity will be afforded to pass in 
review the contents of the seven stately volumes 
which are to form the complete diary. Mean¬ 
while we may say with assurance that the pub¬ 
lication of the first two volumes has amply justified 
the policy of the managers of the Royal Institution. 
The diary is much more than a record of laboratory 
experiments and figures ; it provides the material 
for an analysis of the development of Faraday’s 
thoughts concerning the problem in hand. Its 
value, as we have before emphasised, lies in the 
opportunity which it gives, to a future historian 
of physical science, to limn a picture of the genius 
of Faraday and, indeed, of some of his personal 
qualities which would be quite impossible to any¬ 
one who was not fortunate enough to have access 
to the diary. The entries are, on the whole, 
restrained enough ; here and there one may find 
italicised a ‘very good ’ ; yet the general impression 
left after a perusal of the pages of these volumes 
cbnfirme the pen picture of tho “young-looking 
man of about thirty years of age ... his cheer¬ 
fulness of disposition often breaking out in a short 
crispy laugh, but thoughtful enough when some¬ 
thing important is to be done”. We can visualise, 
too, the experimenter of mature years who, ready 
for the day’s work, would “descend into the 
laboratory, give a quick glance round to see that 
all was right, take his apron from the drawer, 
and rub his hands together as he looked at the 
preparations made for his work. There must be 
no tool on the table but such as he required. 
As he began, his face would be exceedingly grave, 
and during the progress of an experiment all must 
be perfectly quiet; but if it was proceeding 
according to his wish, he would commence to 
hum a tune, and sometimes to rock himself side- 
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ways, balancing alternately on either foot. . . . 
He would put away each tool in its own place 
as soon as done with . . , and ho would not 
unnecessarily take a thing away from its place. 
. . . No bottle was allowed to remain without its 
stopper ; no open glass might stand for a night 
without a paper cover ; no rubbish was to be 
left on the floor.” 

More than anything else, the cumulative effect 
of the day by day entries in the diary is to throw 
into relief Faraday’s intense desire to see and do 
everything for himself. No experimental fact was 
to be taken on trust; as he himself writes to 
Becker : “I am never able to make a fact my 
own without seeing it. If Grove, or Wheatstone, 
or Gassiot or any other told me a new fact, and 
wanted my opinion either of its value, or the 
cause, or the evidence it could give on any subject, 
I never could say anything until I had seen tho 
fact. For the same reason I never could work . . . 
by students and pupils. All my work had to be 
my own.” The same characteristic appears in a 
pleasant record by Mallet of a visit which he paid 
to Faraday in order to show him how slips of 
Muntz’s yellow metal, ordinarily flexible and tough, 
became at once rigid and brittle when dipped 
into a solution of pernitrate of mercury. Tho 
demonstration was made, Faraday standing 
nearby. He made no comment whatever, but 
picked up a piece of the metal, bent it, dipped 
it into the solution and broke it into small pieces. 
Then, “Yes,” said he, “it is pliable, and it does 
become instantaneously brittle.” 

So when Tyndall showed him the then novel 
phenomenon of caloreseence he “looked on atten¬ 
tively, putting on his spectacles to observe more 
carefully, then ascertained the condition of the 
experiment and repeated it for himself ; and now, 
quite satisfied, he turned with emotion to Dr. 
Tyndall, and almost hugged him with pleasure.” 

The complete diary will form a commentary of 
inestimable value on one of the most romantic 
lives in the history of science. Looking into its 
volumes in retrospective mood, we may see some¬ 
thing of tho mettle of tho bright-eyed newspaper 
lad, the bookbinder’s apprentice, the young 
laboratory assistant, widening his knowledge, and 
testing his strength at the meetings of the City 
Philosophical Society ; the pages of the earlier 
volumes will show him in the fulness of his powers, 
enriching chemical and physical science by dis¬ 
covery after discovery of the first magnitude, 
yet still retaining that boyishness of disposition 
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which sent him with his attendant “to Astley’s, 
to see the horses” to celebrate the occasion when he 
had first made “the wires go round the magnet”. 
It may be that the last volume will show some¬ 
thing of that pathetic and yet not wholly painful 
decline to which he himself alludes in the Friday 
evening discourse on platinum which he delivered 
in February 1861, six years before hiH death, a 
decline which left him broken in mind and frail 
in body, yet still preserving his gentleness of 
spirit and thought for others, still able to find 
beauty in the rolling of a thunderstorm and the 
hues of a sunset. 

But the story should not end hero ; there are, 
surely, records still unpublished to which Mr. 
Martin may apply his energy and his scholarship. 
More than all, there still remains to be written 
an authoritative exposition of the origin and growth 
of the Royal Institution. Those who know some¬ 
thing of the contributions made by London to 
the advancement of science know, too, that in 
the vastness of London, individual contributions 
of the first importance are apt to be lost. Of 
these contributions none is more weighty than 
that made by the Royal Institution. The part 
which it has played in fostering research and in 
popularising knowledge is well known. From its 
earliest days, when it was associated with the 
dramatic discoveries of Davy, it has been fortunate; 
all Faraday’s labours are indissolubly connected 
with its laboratories, and the work of succeeding 
directors has added to the lustre of these early 
discoveries. Even to-day, Faraday’s personality 
dominates its work. To his genius for exposition 
we owe the inception of the Christmas lectures, 
and an institution which is probably unique in 
the scientific world—the Friday evening dis¬ 
courses. Is it too much to hope that the recrudes¬ 
cence of interest in Faraday’s life and work which 
is evidenced by the publication of the diary may 
extend to the walls of the Institution wherein he 
laboured so long, and for which he had so deep 
and so lasting an affection ? The story is no 
jejune one—it is picturesque enough in its details, 
and touches the development of more than a 
century’s physical scienoc at many points of 
fundamental interest. Incidentally, it will afford 
an opportunity to do justice to the memory of a 
natural philosopher, the story of whoso life has 
been strangely neglected—Faraday’s intimate 
friend and successor, John Tyndall. 

It would be ungrateful to close this notice 
without comment on the skill and discretion 
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which the editor has shown in the by no means 
easy task which he has faced. It is not difficult 
to see that, in turning into print some four thousand 
pages of manuscript written currente calamo and 
illustrated by rapidly drawn pen sketches, various 
delicate questions will arise concerning the repro¬ 
duction of the actual punctuation, wording, 
spelling, and contractions. Mr. Martin has solved 
these problems with a degree of success that 
testifies alike to his scholarship and acumen. He 
has left the text largely to speak for itself, and 
confined his notes to the minimum necessary for 
elucidation. In congratulating him on the com¬ 
pletion of the first portion of his task, we can offer 
him no better wish than that the rest of his work 
may attain the high standard of that already 
published. Allan Ferguson. 


Botanical and Horticultural Biographies 

Curtis's Botanical Magazine Dedications 1827 - 
1927 : Portraits and Biographical Notes. Com¬ 
piled by Ernest Nelmes and William Cuthbert- 
son. Published for the Royal Horticultural 
Society, London. Pp. xxi -f 400 (100 

plates). (London : Bernard Quaritch, Ltd., 
1931.) 305. 

HE intimate relationships subsisting between 
botany and horticulture are nowhere more 
dearly seen than in the history of Curtis's Botanical 
Magazine . Founded in 1787 by William Curtis, the 
author of the “Flora Londinensis”, the Botanical 
Magazine now includes more than nine thousand 
hand-coloured plates, with descriptive letterpress, 
of plants grown in gardens, public or private, and 
at the present day under the able editorship of 
Dr. O. Stapf it enjoys a higher botanioal reputation 
than over before. 

The volume under review contains portraits and 
short biographies of the founder and of the hundred 
eminent botanists and horticulturists to whom the 
volumes of the Botanical Magazine have been 
dedicated during the century 1827-1927. Its pub¬ 
lication has been made possible by the generosity 
of Mr. William Cuthbertson, chairman of Messrs. 
Dobbie and Co., of Edinburgh. The copying of the 
portraits has been carried out by Mr. G. Atkinson, 
artist at the Royal Botanic Gardens, Kew. More 
than half are reproduced from photographs, en¬ 
gravings and drawings in the Kew collection, the 
remainder having been obtained from various 
sources. Only one is wanting, that of Mrs. Wray* 
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of Oakfield, Cheltenham, to whom vol. 67 was I who is also included in the volume, and Wilson 


dedicated in 1841. A speoial request is made that 
any reader who may know of a portrait of thiR 
lady should send particulars to the secretary of 
the Roj^al Horticultural Society. Owing to the 
varied nature of the originals, the standard of the 
portraits is very unequal, some being exceedingly 
good, while others, such as that of H. J. Elwes, 
are unsatisfactory. 

The biograpliical notes are with few exceptions 
written by Mr. E. Nelmes, assistant botanist at 
Kew, who was also responsible for assembling the 
portraits. They are of a general length of 1^-2 
pages, and summarise very clearly the principal 
events in the lives of the persons concerned. Much 
of the information supplied is not readily accessible 
elsewhere, and the work will bo indispensable to 
all interested in botanical and horticultural bio¬ 
graphy. The general absence of critical estimates 
of the character and scientific work of botanists 
of the present and past generation is to be 
regretted, since it makes some of the accounts 
appear rather colourless to those who know 
the men concerned. For this, however, the plan 
of the work and the limitations of space appear 
to have been mainly responsible. Apart from 
this minor defect, the biographical sketches are 
excellent. 

Among the botanists commemorated are three 
keepers of the Kew Herbarium, D. Oliver, J. G. 
Baker and W. B. Hemsley, and three directors of 
the Gardens, J. D. Hooker, W. T. Thiselton-Dyer 
and D. Prain, while the Royal Botanic Garden, 
Edinburgh, is represented by J. H. Balfour and 

I. B. Balfour. More on the horticultural side are 
G. Nicholson and W. Watson (Kew), R. I. Lynch 
(Cambridge) and F. W. Moore (Trinity College, 
Dublin, and Glasnevin). Among those distin¬ 
guished in both botany and horticulture are 

J. T. Mackay, David Moore and M. T. Masters. 
Investigators of the various floras of the 
British Empire include, besides the above- 
mentioned botanists, Wight, T. Thomson, G. 
King and C. B. Clarke (India), Thwaites and 
Trimen (Ceylon), Ridley (Malay Peninsula), F. 
von Mueller (Australia), Bolus and Medley Wood 
(South Africa). 

The botanical collectors comprise Welwitsch and 
Gustav Mann (West Africa), Kirk (East Africa), 
and Augustine Henry, E. H. Wilson and G. 
Forrest (China), Henry made a name for himself 
in a different field by the “Trees of Great Britain 
and Ireland”, written in collaboration with Elwes, 
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published numerous works on botany and horti¬ 
culture including the “Lilies of Eastern Asia”, 
“The Cherries of Japan”, and “A Monograph of 
Azaleas”, the last-mentioned written in conjunction 
with Rehdcr. Vol, 95 (1869) was dedicated to 
Walter Fitch, the unrivalled botanical artist, 
whose published drawings are estimated at ten 
thousand. 

The United States is represented by Torrey, Asa 
Gray and Sargent, who contributed so much to our 
knowledge of the North American flora, Germany 
by Salm-Dyck and H. G. Reichenbach, and Russia 
by F. E. L. Fischer and E. Regel. 

Among the amatour botanists includod are 
James Bateman, the author of the “Orchidaceae of 
Mexico and Guatemala”, Doan Herbert, a great 
authority on bulbous plants, M. J. Berkeley, the 
cryptogamic botanist, George Maw, who published 
a monograph of the genus Crocus , and John Ball, 
who is perhaps best known by his Alpine guide. 
The following may be singled out among the many 
prominent horticulturists whoso portraits and bio¬ 
graphies are given : W. T. Aiton, Joseph Sabine, 
Max Leichtlin, H. L. de Vilmorin, and W. Wilks, 
whose name will always be associated with the 
Shirley poppy. 

The volume reflects great credit on all concerned 
in its production. T, A. S. 


The Moa in New Zealand 

The Mystery of the Moa : New Zealand's Avian 
Giant. By T. Lindsay Buick. (Published under 
the Auspices of the Board of Maori Ethno¬ 
logical Research.) Pp. xvi + 357 + 27 plates. 
(New Plymouth, N.Z. : Thomas Avery and Sons, 
Ltd. ; London : Francis Edwards, Ltd., 1931.) 
15$. 

P ERHAPS no event in the ornithological 
world waR more astounding than the dis¬ 
covery of the bones of the largest known bird, the 
moa, which existed in New Zealand, the fringe of 
the great sunken southern continent. The first 
mention of this bird in literature was made in 
Polack’s “New Zealand”, 1838, but no notice was 
taken of this by scientific men. Later on, Harris 
obtained a portion of a bone and gave it to Dr. 
John Rule of Australia, who eventually brought 
it to England. Prof. Owen examined it but Was 
sceptical about its being the bone of a bird, but 
on further examination he was convinced that it 
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was indeed part of the skeleton of a largo extinct 
flightless bird. This pronouncement was read 
before the Zoological Society of London on Nov. 12, 
1839, and was published in the Society's Trans¬ 
actions. This bone became the type of the genus 
Dinomis which Owen introduced on Nov. 28, 1843, 
in the same publication, vol. 3, p. 235. 

Soon afterwards the scientific world hungered 
for more examples and so New Zealand was 
exploited and thousands upon thousands of bones 
were brought to light, so that to-day no museum 
of any size is without some part of a skeleton of 
one of the many species of moa. From maps on 
pp. 163-164 of Mr. Lindsay's book showing the 
places where finds are recorded we gather how 
plentiful these birds were. 

Mr. Lindsay gives the history of the Moa from 
the fossils of the Pliocene or post-Plioceno times 
when they were plentiful, up to their extinction 
in the seven teen tli or even as some think into 
the eighteenth century. Many different lotH of 
feathers are extant showing their formation and 
colour. 

The author accepts the theory of Mr. Percy R. 
Lowe that these birds are descended from birds 
which never flew. They varied in size from four¬ 
teen feet or more in height to little fellows of about 
four feet, and appear to have been more common 
in the South than in the North Island. 

It is surprising how much we are told of the life 
history of these birds ; wo know what colour they 
were ; that in June and July they were fattest ; 
the nest of one species is described as are the eggs 
of several forma ; they lived on a vegetarian diet 
and thousands of their ‘crop stones' have been 
found. Some skeletons were found in caves and 
numbers were found together in swamps, as many 
as eight hundred skeletons in one place. Many 
theories as to how these large heaps of bones were 
amassed are put forward, only to be rejected. 
Why did this bird become extinct ? Was it 
change of olimate ? Was it due to man ? Or 
had they served their turn and passed on ? 

Many different classifications have been 
advanced but the author accepts that of Oliver 
in “New Zealand Birds" ; that is two families, 
five genera and twenty-two species. A biblio¬ 
graphy and index complete the work. 

This book will appeal not only to ornithologists, 
but also to a much wider circle of readers ; in 
fact to all who are interested in the story of past 
ages, and whom it may amuse to speculate on 
the mystery of vanished races. 
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Short Reviews 

The Quantity and Sources of our Petroleum Sup¬ 
plies : a Review and a Criticism. By Prof. J. 

M. Mac far lane. Pp. xiv + 250, (Philadelphia : 

Noel Printing Co., Inc., 1931.) n.p. 

Readers versed in the literature of petroleum will 
recognise in this book the author of “Fishes the 
Source of Petroleum", published some nine years 
ago, who now reappears with an extensive thesis 
of oil origin in which metanemerteans, invertebrate 
fresh-water animals of widely dispersed occurrence, 
and apparently related conodonta, are invoked as 
fundamentally contributive mother substance. 
The argument is that life originated and thrived 
in fresh-water areas, spreading both landward and 
seaward ; of this life, the most abundant group 
was the metanemerteans, the representatives of 
which are now found in freBh and salt water and 
moist land-surfaces. Certain strata yield conodont 
teeth, closely resembling pharyngeal teeth of the 
metanemerteans, in association with prolific oil 
pools. By focusing attention on environments, as 
illustrated by three oil-bearing formations chosen 
in North America, it is shown that seismic and 
volcanic phenomena intervened in the evolution 
thereof. 

Great stress is laid on the consequential dust 
produet and on its chemical and petrological com¬ 
position. Such dust, falling into fresh or salt 
water, changed into a soft colloidal condition or 
hydrogel, upset the balance of quiescent aquatic 
life and resulted in wholesale instantaneous des¬ 
truction of tho most sen si ti vo (sic) of all animals, 
fish. Thus their bodies were enveloped along with 
diatoms, algae, etc., in a shroud of rock-dust; 
pressure promoted chemical reactions between the 
alumino-silicic substances and hydrocarbons giving 
rise to “an alumino-silioate of oil and protein", or 
definite mineral compound, the “kerogen" of 
Crum Brown and Scottish oil shale fame. Regard 
this kerogen as a complex semi-colloid or colloid 
subject only to change with rise of temperature ; 
divert such changes into separate ohannels accord¬ 
ing to the geochemical conditions obtaining at 
particular epochs, and thus are oil shales on one 
hand, petroleum on the other, given existence. 
This is an ingenious philosophy, combining all the 
weaknesses of the organic and inorganic theories 
of oil origin, with few of the merits of either, and, 
moreover, an excellent example of the danger of 
generalising on two or three particular occurrences. 
This is a book to look into, but difficult to take 
seriously. 

The Journal of the Institute of Metals . Vol. 48. 
Edited by G. Shaw Scott. Pp. xi + 350 4- 33 

plates. (London : Institute of Metals, 1932.) 

31a. (k£. net. 

In the May lecture to the Institute of Metals, Dr. 
Kdrber, of Dusseldorf, describes his investigations 
into the plastic deformation of metals. These are 
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well known to many from the original German 
publications, but the convenient and well illus¬ 
trated summary here given will be of much value 
to metallurgists, being rich in suggestions bearing 
on the general problem of deformation. As has 
frequently been the case in recent years, the light 
alloys form the subject of a mimber of communi¬ 
cations, perhaps the most striking of which is the 
description of the protection of magnesium and 
some of its alloys by the deposition of a film of 
selenium. The film is self-healing to a certain 
extent, and serves as a basis for paint or enamels, 
which it causes to adhere firmly. The ‘fogging’ of 
nickel is shown to be due to the action of sulphur 
compounds in the presence of moisture, a basic 
sulphate being the final product. It is largely 
inhibited by a preliminary formation of a thin 
film of sulphide. 

A general discussion on the t<»sting of castings 
brings out fundamental divergencies of view, some 
authorities holding that tests should be made on 
test pieces cast separately, whilst others hold that 
the test pieces should be cut from the actual 
casting. As the only conclusive test would involve 
the destruction of the casting, and even the best 
of castings will vary greatly in properties from 
one part to another, it would seem reasonable 
that the former plan should be adopted, and this 
view is held widely in Great Britain. The volume 
contains nearly twenty distinct communications. 

The Subject Index to Periodicals, 1930 . Issued 

by the Library Association. Pp. ix + 298. 

(London : The Library Association, 1032.) 70*. 

This volume has Ixsen compiled under the direction 
of Mr. T. Rowland Powel and contains about 
28,000 references. The headings are arranged in 
alphabetical order by subjects and are mainly 
chosen from the alphabetical subject headings of 
the Catalogue of the Library of' Congress of the 
United States. Under each heading the articles 
are arranged alphabetically by the authors’ names. 

The range of subjects extends far beyond science 
even when taken in the widest sense, but fiction 
and verse are excluded. To restrict the size of the 
“Index”, periodicals already indexed by certain 
well-known publications such as Engineering Ab¬ 
stract, Index Medicus, Journal of the Society of Dyers 
and Colourists , Revue de Qfohgie, Royal Meteor¬ 
ological Society’s Bibliography , Science Abstracts 
and Textile Institute Journal are not dealt with. 
Yet when these exceptions have been made, there 
remain no less than 545 English and American 
periodicals that have been indexed for this cata¬ 
logue, In addition to these, 24 French, Belgian 
and Swiss, 20 German and Dutch, and two Italian 
periodicals have been dealt with. 

In spite of attempts that have been made to 
induce authors to send their papers only to well 
recognised periodicals, it is still true that important 
work may be found hidden in publications the 
very names of which are unknown to most men of 
ksExence. It is the function of the "Subject Index 

No. 3292, Vol. 130] 


to Periodicals” to reveal such hidden papers. Such 
work should be done by international co-operation, 
but until this is possible, the Library. Association 
should receive every encouragement to continue 
this series of annual indexes. 

Johann Kepler 1571 1630: a Tercentenary Corn- 
memoration of his Life and Work. Pp. xii f 133 -f 
2 plates. (Baltimore, Md. : The Williams and 
Wilkins Co. ; London ; Bailli&re, Tindall and 
Cox, 1931.) 13*. 0d. net. 

This little book consists of three addresses given 
before the History of Science Society in joint 
session with the American Association for the 
Advancement of Science, together with a brief 
introduction by Sir Arthur Eddington and a 
bibliography of all the important works of Kepler. 
In “Kepler as an Astronomer”, Dr. W. C. Rufus 
gives a clear and concise account of his subject 
which adds point to Eddington’s picture of Keplor 
as the forerunner of the modern theoretical 
physicist. This address also contains general 
biographical particulars, in addition to a descrip¬ 
tion of his work as an astronomer. 

Kepler’s mathematical achievements are perhaps 
not so well known, although they are of great 
importance—particularly in the infinitesimal cal¬ 
culus, the simplification of computations and the 
use of logarithms. These and other contributions 
to mathematics are described by Dr. D. J. Struik ; 
while Kepler s philosophical and mystical outlook, 
which was so intimately related to his other work 
all through his life, is dealt with by Dr. E. H. 
Johnson. 

In spite of some inovitable overlapping of sub¬ 
ject matter, and the limitations imposed by its 
size and origin, the book is a useful contribution 
to the history of astronomy. The bibliography, 
in particular, compiled and annotated by F. E. 
Brasch, chief of the Smithsonian Division of the 
Library of Congress, should be most valuable. 

Flowerless Plants . By Dr. Dukinfield Henry 
Scott. (Part 2 of An Introduction to Structural 
Botany.) Tenth edition, re-edited bv F. T. 
Brooks. Pp. xvi -f 332. (London ; A. and 0. 
Black, Ltd., 1932.) 7*. ikl net. 

This well-known book on the cryptogamic plants 
needs no introduction and the fact that it is now in 
its tenth edition speaks well for its success. This 
edition has been re-edited by Mr. F. T. Brooks, 
with the result that the new T types Peronospora , 
Saccharomyccs and Euglena , have been added. 
All three additions are important, representing 
a plant disease, a simple fungus of great economic 
importance, and a flagellate. Cladothrix has been 
omitted. The results of recent researches in Algae 
and Fungi have been incorporated so far as is 
possible into the text. Written by Dr. Scott, and 
now revised with the advice and help of well- 
kno^yn specialists, the new edition of this book 
will continue to be an authoritative introduction to 
the subject. 
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Wood Anatomy as a Link between Botany and Forestry'" 

By B. J. Bundle 


T HE conception of forestry as being ultimately 
dependent for its advance upon the inter¬ 
action of a number of more or less independent 
basic sciences is a familiar one. The problems 
associated with the tree considered as a plant and 
with the forest considered either as an ecological 
unit or an artificial crop call for special methods 
of attack which, while primarily concerned with 
some aspect of forestry, can incidentally contribute 
to the general fund of botanical knowledge. The 
study of wood anatomy, with special reference to 
the production and utilisation of timber, is a case 
ill point. In modern times this somewhat special¬ 
ised subject has advanced along several different 
lines according bo the points of view of the investi¬ 
gators concerned. The demand for practical 
methods of identifying and investigating the 
physical properties of commercial timbers has 
stimulated the study of species in this category. 
This has naturally been carried out more with 
reference to the important timbers of certain 
geographical regions than with botanical groups, 
and the woods of the north temperate zone in 
particular have received more than their fair share 
of attention. 

In Germany, long before the end of the last 
oentury, certain of the timber-producing species of 
outstanding importance to Continental forestry 
practice were submitted to intensive studies of 
their anatomical-technical characters, which, be¬ 
sides yielding results of direct practical application, 
were of value in instigating further research in 
the poouliar problems of plant physiology which 
are associated with the groat size and long life of 
trees. More recently, the opening up of botanical 
exploration in the tropics has offered a wide field 
of investigation in wood anatomy. Numbers of 
new genera and species of great potential value as 
a source of timber incidentally provide material 
for the study of systematic anatomy which for 
richness and variety is far superior to the limited 
and rather specialised arborescent flora of the 
north temperate regions. 

Botanical exploration in an entirely different 
direction, geological rather than geographical, has 
also been the means of advancing our knowledge 
of the structure of wood, particularly as regards 
the gyinnosperms. Study of the structure of fossil 
plants has been of the greatest importance in the 
development of the subject; it has even been 
observed that at one time woody plants were 
better known anatomically in a fossil than in a 
living condition, and it is safe to say that some of 
the most valuable studies of coniferous woods 
have been prompted by a desire to elucidate the 
relationship of their fossil allies and their con¬ 
nexion with recent forms. These researches have 

* From a paper road before a joint meeting of Sections JC (Botany) 
sad K* (Forestry) of the British Association, at York, on Sept. 6. 
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resulted in the formulation of criteria capable of 
wide application, and in this way palaeobotany has 
probably had a stronger influence than either 
taxonomy or physiology on the progress of wood 
anatomy. 

In considering the systematic value of wood 
characters, as with any other part of a plant, 
the first essential is to reoognise the kinds of 
characters that are to be found. Different writers 
have divided characters into various classes and 
sub-classes, each with a more or less descriptive 
name, but for the present it is only necessary to 
rejfer to the two main divisions, namely, those 
which can be regarded as adaptations to environ¬ 
ment, that is, ‘biological characters’, and thoso 
which have no apparent relation to the environ¬ 
ment and remain unaffected by variations in the 
conditions of growth ; for these the term ‘inherent 
characters’ seems to bo the most appropriate. 

It is abundantly clear that the anatomical 
structure of wood is a product of two factors, 
heredity and adaptation, and the successful 
employment of anatomical characters for system¬ 
atic purposes depends on our being able to dis¬ 
tinguish constant, inherited characters from those 
which are due to the influence of environment. 
In the course of generations of research, botanists 
have arrived at a fair idea of what morphological 
characters are constant, and to what extent they 
can be interpreted as indicating relationships. But 
in the case of wood there is relatively little infor¬ 
mation on this point and the need for further 
work of this kind is most pressing. The reason 
for this is not far to seek. The plants which are 
the subject of investigation in most fields of applied 
biology are generally available in a more or less 
complete condition, or at the least, their naming 
and classification is based on a study of those 
parts which are easily obtainable, but in the case 
of trees the difficulty is that the .plant is suoh a 
large object; it is a laborious undertaking to 
examine the complete range of morphological 
and anatomical variation in a single tree, and 
when it becomes necessary to take into account 
the further variations induced by different con¬ 
ditions of growth, the problem assumes a much 
more formidable aspect. 

Systematic botanists who have had to concern 
themselves with the critical study of trees from 
herbarium specimens are familiar with the mor¬ 
phological variation whioh occurs and which 
has often led to two or more specific epithets 
being attached to the same species when the 
trees have been described and named on incom¬ 
plete botanical material. The similar variation 
in the structure of wood has not been sufficiently 
realised by all anatomists and this has in turn 
resulted in descriptions and keys, based on a 
study of inadequate material and on characters 
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which are not specific at all but only due to 
different conditions of growth, being used to 
differentiate between species. Many of the early 
researches in wood structure were directed towards 
the study of the size of the wood elements and 
their distribution within the growth ring, chiefly 
for purposes of identification. It is not yet fully 
realised in certain quarters that these features 
vary from tree to tree and that they vary more 
widely in different parts of the same tree. 

Now, although this variation is considerable, 
the position of affairs is not so hopeless as it might 
appear at first sight. It will not bo necessary to 
cut and examine microscopically the structure of 
hundreds of sections from dozens of different 
trees in order to obtain a reasonably accurate 
picture of the typical wood structure of every 
species. But it is necessary to examine in detail 
a few species exemplifying seleoted types of 
structure in order to ascertain the limits of 
variability of each diagnostic feature and to dis¬ 
cover if possible tho laws governing such variation. 
Critical anatomical surveys of this kind can only 
be undertaken by institutions in a position to 
obtain carefully selected trees and to examine 
them according to an ordered system of routine. 

At the Forest Products Research Laboratory at 
Princes Risborough, the main consideration which 
underlies investigations in wood structure is 
naturally the influence of structure on the 
technical properties of the timber. There is no 
need to labour the point that in technological 
research ono of the first essentials is to discover 
as much as possible about the physical nature 
of the material concerned. Tho cellular structure 
of wood is one of the most important factors in 
determining its physical properties, and a closo 
correlation exists between changes in structure 
and changes in technical properties. The varia¬ 
tion in the properties of timber grown under 
different conditions of climate, soil and sylvi¬ 
culture is one of the big disadvantages of the 
use of wood in industry for purposes which 
are in any degree exacting. The problem before 
us is to investigate the structure of a sufficient 
quantity of each species, grown under different 
conditions and in different parts of the country, 
so as to obtain an idea of the normal range of 
variation that is likely to ocour. The same timber 
that is examined anatomically in the Laboratory 
is also subjected to technical tests. In this way 
its general quality is correlated with the growth 
features, thus indicating to the forester the con¬ 
ditions of growth necessary to produce first quality 
timber. At the same time, the results of these 
investigations are the means of increasing our 
knowledge of the general principles underlying 
the relation between the structure and the pro¬ 
perties of wood, knowledge which is in demand 
for assessing the technical value of wood from an 
examination of its structure and for the proper 
understanding of the peculiar behaviour of wood 
under varying conditions of temperature, humidity 
eihd so bn< 
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The lines of research that havo been briefly 
outlined above, although directed primarily 
towards the solution of economic problems, are 
incidentally of importance in increasing our know¬ 
ledge of the systematic anatomy of wood, and by 
virtue of their somowhat intensive character they 
are of special value in enabling us to distinguish 
botween inherent and biological characters. From 
tho severely practical point of view, this is of 
obvious importance in order to place the identi¬ 
fication of timber specimens on a sound scientific 
basis, and there is ample evidence that the 
anatomical characteristics of wood can usefully 
be taken into account in the solution of taxonomic 
problems. There can be no serious suggestion of 
attempting a natural classification of woody 
lants on the sole basis of their vascular anatomy, 
ut on tho other hand there is no gainsaying the 
fact that the nearest approach to the ideal system 
of classification will be based on a complete 
knowledge of the external morphology and internal 
anatomy of plants. Wood anatomy is essentially 
auxiliary to taxonomy but it is an auxiliary that 
botanists cannot afford to neglect; it is, for 
example, of special value in throwing light on the 
systematic position of anomalous genera and pro¬ 
vides a valuable test of the homogeneity of a 
family. 

From the very nature of the subject tho study 
of wood anatomy is confined to a comparatively 
small number of specialists, most of whom have 
been led thither by way of forestry or forest 
products research. In the belief that mutual 
benefit would result from some measure of 
organised co-operation between workers in different 
parts of the world, the opportunity offered by 
the Fifth International Botanical Congress at 
Cambridge in 1930 was taken by a few interested 
parties to discuss ways and means of effecting 
such oo-operation. Eventually an International 
Association of Wood Anatomists was formed, 
which has as its object the advancement of the 
knowledge of wood anatomy in all its aspects ; 
this Association seeks to achieve its object by 
enabling workers in the same field to get in touch 
with each other, by facilitating the exchange of 
ideas, information and material and by working 
towards standardisation in terminology and 
methods of description. 

Co-operative work has already been started on 
the preparation of a polyglot glossary of terms 
used in describing woods. Anyone who has had 
occasion to study the recent literature of the 
subject in different languages will have noticed 
the lack of uniformity in the use of terms and 
the need for some measure of standardisation. 
As a first step in this direction a provisional 
glossary of terms has been oompiled in six lan¬ 
guages, and by circulating this repeatedly to 
experts in different countries for corrections and 
suggestions it is hoped in course of-time to achieve 
an approach to finality. 

What is perhaps a still more important under¬ 
taking is the effort to increase the amount of 
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authentic material available for research. This 
can only be done by inducing collectors to obtain 
wood samples from the trunks of the same trees 
from which herbarium material is taken. It 
should be our aim to build up wood collections 
comparable to our national herbaria ; those that 
we have are hopelessly encumbered by com¬ 
mercial samples of timbers and specimens col¬ 
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lected in all good faith but entirely without regard 
to the need of ensuring their true botanical 
authenticity. There can be no better example of 
the need for co-operative effort than the pre¬ 
liminary work necessary to establish on a 
sound basis the thorough investigation and 
successful utilisation of the timber resources 
of the overseas dominions of the British Empire. 


Stellar Radial Velocities 


By Dr, R. 

^HERE has recently been published by the Lick 
Observatory a General Catalogue of the 
Radial Velocities of Stars, Nebulae, and Clusters 
by Joseph Haines Moore.* This gives all radial 
velocities published up to January 1, 1932, and 
includes 6739 stars, 133 gaseous nebulae, 18 globular 
clusters and 90 extra-galactic nebula 1 .. Eor some 
time a need has been felt for such a compilation, 
and after consultation with the members of the 
. radial velocity commission of the International 
Astronomical Union, which includes practically all 
the workers active in this field, Dr. Moore under¬ 
took the task. Himself a radial velocity observer 
of considerable experience, he has carried out this 
work very thoroughly and the publication forms 
a compact collection of observational data of 
extremely great value. 

It is very fitting that this catalogue should be 
issued by the Lick Observatory, which has played 
such a leading part during the past forty years in 
the measurement of radial velocities of stars and 
nebulte. The first attack on the measurement of 
the Doppler shift in stellar sjwctra was made by 
Huggins in 1866, using visual methods, but the 
task proved difficult, and reasonably reliable 
results were not obtained until Keeler's work with 
the Lick 36-inoh refractor about 1890. Even then 
velocities were obtained only with one or two of 
the brightest stars in the sky. 

However, at about this same time, line of sight 
velocities were successfully measured at Potsdam 
by photography. The great superiority of the 
photographic method was quickly realised and 
soon extensive work was started, particularly by 
Campbell and his associates at the Lick Observa¬ 
tory. Observations have been accumulating with 
increasing rapidity over since. As is well known, 
the results have been among the most valuable of 
astrophysical data and have found many applica¬ 
tions, in the determination of masses in binary 
stars, in the study of variable stars, in stellar 
motions and the dynamics of the Milky Way 
system. Radial velocity technique has also con¬ 
tributed support to relativity theory in observa¬ 
tions of Sirius B and to the theory of the expanding 
universe in recent observations of the spiral 
nebulae. 

The practical problem of radial velocity de¬ 
termination consists in the measurement of 
displacements of lines in an absorption spectrum 

• Publications of tho Uck Observatory, Volume 18, 193?. 
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formed by light from an extremely faint source. 
The unavoidable complications present in all 
astronomical observations, namely a rotating earth 
and an unsteady atmosphere of varying trans¬ 
parency, have also to be contended with. The 
average stellar velocity in the line of sight is 
around 15 or 20 km./see., which corresponds in the 
ordinary photographic region of the spectrum 
to a Doppler shift of approximately one quarter of 
an angstrom. 

The experience of the past thirty or forty years 
has indicated with little ambiguity the most 
desirable type of instrument to use. A telescope 
of large aperture is essential—36 in. is the least 
size with which any important amount of work is 
done at present—and, although refractors have 
in several cases given excellent service, it is 
generally considered that reflectors are more 
desirable. Their advantages lie in ease of con¬ 
struction, in their perfect achromatism, in their 
greater efficiency in the region of shorter wave¬ 
lengths and in the long equivalent focal length 
which may be obtained without an inconveniently 
long telescope tube. The Cassegrain arrangement 
of mirrors, with a convex secondary reflecting the 
beam back through a hole in the centre of the 
primary, is undoubtedly the best. 

The spectrograph is, normally carried on the 
telescope, and since it may then be required to 
work in almost any position, it has to be constructed 
and mounted with special precautions against 
flexure or distortion of any kind. Prisms are 
usually employed since they arc loss wasteful of 
light than are diffraction gratings. One prism is 
most commonly used, although the number may 
be two or three for the brighter stars, and several 
interchangeable cameras of various focal lengths 
arc usually available. In this way a fairly wide 
range of dispersions can be provided, varying 
perhaps from near 10 to around 100 angstroms per 
millimetre at Hy (X 4340) and suitable for use 
with stars of a wide range of apparent brightness. 
Since effectively the observing is done in the open 
air, the spectrograph should be enclosed in an 
insulating case and its temperature controlled by 
a thermostat. Exposure times vary enormously 
with magnitude and type of stars, with observing 
conditions and with the particular instrument 
used. Extensive radial velocity work is rarely 
carried out where more than one or two hours 
per photograph are required in fair weather. The 
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resulting photographs are measured on special 
micrometer machines, the positions of the spectral 
lines being determined with referenoe to a com¬ 
parison spectrum of the iron arc or some other 
convenient standard source. 

Particular reference may be made to the work 
on extra-galactic nebulae, the spectra of which 
almost without exception show displacements 
corresponding to large velocities of recession. The 
objects in question are generally extremely faint, 
and in addition their light is Hpread over an 
appreciable area of the sky, instead of being 
concentrated like that of a star. They are more 
difficult to observe than the diffuse and planetary 
nobulee, since they have absorption, not emission, 
spectra. Pioneer work was done by V. M. Slipher 
at the Lowell Observatory, Flagstaff, but the more 
extensive recent measurements have been made at 
Mt. Wilson, where spectra of extremely small 
dispersion are taken with a special short focus 
camera lens working at/0-6. The slit is used very 
wide and the exposures are sometimes very long, 
extending over several nights. In the photographs 
it is generally possible to distinguish only one or 
two of the strongest features of the spectrum, but 
the displacements, thanks to their great size, are 
usually determined well within ten per cent. 

Reverting to more normal stellar work, the 
errors? of measurement of radial velocities, as one 
might expect, vary a great deal according to the 
dispersion of the spectra and the nature of the 
spectrum lines. With a one prism instrument 
giving 25 or 30 A./mm. at Hy, the probable error 
per plate is approximately 1 km./sec. in the case 
of a star with many sharp spectral lines, but with 
some spectra where the lines are few and nebulous, 
this error may easily exceed 5 km./see. Systematic 
errors have in the past usually been evaluated by 
intercomparison of results from different observa¬ 
tories. Their average value is generally rather Jess 
than 1 km./sec. Now, however, as work is being 
pushed further to fainter apparent magnitudes, 
there is considerably less overlap than formerly 
between the work at one observatory and another, 
and standard stars are coming into use for the pur¬ 
pose of checking systematic errors. Alistof such stars 
was published some years ago by the radial velocity 
commission of the International Astronomical 
Union and has proved very valuable. It is at 
present being revised and extended to fainter stars. 

An inspection of Dr. Moore’s catalogue gives 
some idea of the total progress made to date in 


this work. Thanks chiefly to the Lick Observatory, 
all stars have been adequately observed down to 
magnitude 5-51, but apart from this no group of 
stars has been completely observed over both 
northern and southern hemispheres. In the 
northern sky various groups of objects such as 
the Boss stars, the brighter dwarfs, the 0 to B5 
stars down to magnitude 7-5, and certain classes 
of variables, have been observed, and further 
systematic work is being pushed forward, par¬ 
ticularly at the Lick, Victoria and Mt. Wilson 
observatories. On the other hand, the southern 
sky below declination —25°, with the exception of 
the brighter stars just mentioned, remains practi¬ 
cally untouched. Neglecting for the moment the 
fact that there are known to he many variable and 
peculiar stars of great interest in this region, 
knowledge of which would be very greatly ad¬ 
vanced by radial velocity observations, this gap 
in our data is most serious in work on stellar 
motions. Until it is filled, observational studies of 
such questions as galactic rotation and certain 
other features of stellar movements must neces¬ 
sarily be incomplete. 

Unfortunately, there seems to be no immediate 
certainty of a suitable telescope being established 
in the southern hemisphere for this purpose. At 
the recent meetings at Cambridge, Massachusetts, 
the radial velocity commission and later the 
general assembly of the International Astronomical 
Union, fully alive to the unsatisfactory nature of 
the present situation, passed a resolution asking 
that every effort be made to further any project 
aiming at the establishment and efficient working 
in the sou them hemisphere of a large reflecting 
telescope for stellar spectroscopy and in particular 
for the determination of radial velocities. It 
seems unfortunate that some of the large sums of 
money devoted to several schemes at present on 
foot to build large instruments in the northern 
hemisphere, could not have been diverted towards 
filling this need in the southern sky. 

Apart from this gap, which will have to be filled 
at some time, future work in radial velocities is 
likely to concentrate on refined observations of the 
brightest stars, on variables and peculiar objects, 
and on obtaining large numbers of velocities of 
fainter stars for statistical work. These last need 
not be of very great accuracy, although systematic 
errors will have to be carefully watched. There is 
in these three directions an almost unlimited field 
for large telescopes. 


Obituary 


Mb. Franb Fink 

RANK FINN, whose recent death, at sixty- 
four years of age, we regret to record, was 
an exhibitioner of Brasenose College, Oxford, and 
an excellent classical scholar. Whilst at Oxford 
he took a great interest in ornithology, both as an 
observer of birds and a systematic naturalist. He 
^acquired a reputation amongst dealers and spent 
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a great deal of his time in identifying collections 
of skins. This pursuit, unfortunately, occupied 
much of the time that he should have devoted to 
classics, with the result that his academic success 
by no means equalled his capacity. It may be 
said that this showed almost the leading defect in 
his character, which prevented him from being 
really successful in any of his undertakings. He 
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was always more interested in something which it 
was unnecessary to do at the time than in the 
immediate duty before him. 

After taking his degree with honours in ‘Greats’, 
Mr. Finn went on an expedition to tropical Africa 
and spent a considerable time travelling, observing, 
and collecting. On his return he became assistant 
to Col. A. W. Alcook, who was then in charge of 
the Indian Museum. There also it waB character¬ 
istic of him that he devoted more time to observing 
animals in the Zoological Gardens in Calcutta and 
its vicinity than to his official duties. 

In 1903, Mr. Finn resigned his post and returned 
to England. The rest of his life was occupied by 
various minor appointments, none of which he 
cared to hold very long ; by writing for the Press, 
and by writing books on natural history, the chief 
of which are: “Indian Sporting Birds”, 1915; “How 
to Know the Indian Waders”, 1906; “The World’s 
Birds”, 1908 ; “Game Birds of India and Asia”, 
1911 ; “Bird Behaviour”, 1919 ; and with E. Kay 
Robinson, “Birds of Our Country”. 2 Vols. 1922-23. 

Mr. Finn had a most remarkable memory for 
facts, and there is no doubt that in his powers of 


observation and his real knowledge of bints and 
mammals, he had the making of a very great 
naturalist. For many years, however, he suffered 
from serious ill-health which made him irregular 
in his methods of working. He had, however, 
many delightful qualities and every naturalist who 
came intimately in contact with him had the 
highest possible appreciation of his knowledge 
and abilities. 


Wje regrot to announoe the following deaths : 

Dr. Ernest Clarke, C.V.O., distinguished for his 
work in ophthalmic surgery, a manager and vice- 
president of the Royal Institution, on November 
22, aged seventy-five years. 

Mr. W. H. Patchell, consulting engineer, presi¬ 
dent of the Institution of Mechanical Engineers in 
1924-25, on November 24, aged seventy years. 

Mr. Charles M. Stuart, first headmaster (1888— 
1922) of St. Dunstan’s College, Catford, who did 
much for the promotion of scientific method in 
education, on November 22, aged seventy-five 
years. 


News and 

Honour for Prof. Karl Pearson, F.R.S. 

Prof, Kabi. Pearson, of University College, 
London, has been awarded the Rudolf Virchow 
medal by the Berlin GeselUchaft fiir Anthropologic, 
Ethnologic und Urgoschichte. The award is mado 
in recognition of Prof. Pearson’s conspicuous services 
for the advancement of the study of human biology, 
and especially his pioneer work in the field of bio¬ 
metrics and his contributions to the study of eugenics, 
in which he has oarried on and extended the work 
of the late Francis Galton. In conveying the 
announcement of the award, Prof. Eugen Fischer, 
president of the society, recalls the fact that up to 
the present the only recipients of the medal have 
been von der St omen and Koch-Grunberg, the 
ethnologists ; OlHhausen and Hcger, the archaeologists; 
Toldt and Hans Virchow, anatomists; and lastly 
Erwin Baur, the geneticist. Tho value of the award 
is enhanced not only by its significance as a recognition 
of the international character of science, but also 
by the fact that on this, tho first occasion on which 
the award has boon made to a scientific worker out¬ 
side the boundaries of Central European countries, 
the choice has fallen on one who is British. This, 
however, is not the only tribute which has been 
paid recently to tho position in international scientific 
circles held by Prof. Pearson. The Sixth International 
Congress of Genetics, when assembled last summer in 
plenary session at Ithaca, New York, in convoying 
cordial greetings to Prof. Pearson and “best wishes 
for his health and long success and satisfaction in 
his scientific work 1 ’, acknowledged the great indebted¬ 
ness of the science of genetics to the statistical 
methods developed by him and now universally 
used. 


Views 

To no one could these honours have fallen more 
appropriately. As Galton professor of eugenics in 
the University of London and as director of the 
Francis Galton Laboratory of National Eugenics, 
Prof. Pearson has attained a world-wide reputation 
for the originality and fertility of hie application of 
statistical methods to the problems of biology and 
anthropology. His statistical methods have been 
developed in innumerable papers contributed to 
scientific periodicals and in a number of books, of 
which the “Grammar of Science” (1899) and “National 
Life from the Standpoint of Science” (1901) have 
exerted no inconsiderable influence on the develop¬ 
ment of scientific thought. These methods have 
been applied to the study of topics to which their 
adaptability would at one time have been incon¬ 
ceivable to any but the fertile genius of Francis 
Galton, whose life and letters were edited with 
discrimination and judgment by Prof. Pearson in 
throe volumes (1914, 1924 and 1930). Yet not¬ 
withstanding the range and quality of his output, 
the great achievement of his fifty years teaching 
and work in London has been his success in inspiring 
and directing the work of others, for the most part 
his own pupils, who with him have contributed to 
the groat advance in the exact scientific study of 
man and his heredity during the last generation. 
Prof. Pearson’s success in this direction has been 
conspicuous in his editorship of Biometriha, a 
periodical for the statistical study of biological 
problems, which was founded by himself, the late 
W. F. R. Weldon and Sir Francis Galton. Happily, 
when Prof. Pearson retires from active teaching, as 
he proposes to do at the end of the current session, 
he will retain the editorship of this periodical. 
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The Furthest Depths of Space 

The theory of the expanding universe, which has 
lately attracted so much attention, formed the 
principal topic of Sir James Jeans’s remarks in the 
Henry Sidgwick memorial lecture for 1932, which 
was given at Newnham College, Cambridge, on 
November 26, under the title “The Furthest Depths 
of Space”. In a brief survey, Sir James introduced 
his listeners to the universe as we know it to-day, 
beginning with the naked-eye stars, then passing to 
the Milky Way system and from there to the oxtra- 
galactic nebulae. These, in themselves objects of 
great importance, acquire additional interest as 
straws floating in the stream of space, showing how 
its currents are flowing. This space is curved, with a 
texture varying from the local irregularities which 
cause the electron to twist about in an electric or 
magnetic field, or the planets to move in curved 
orbits around the sun, to a bigger, coarser texture 
which makes space curve round on itself and finally 
close up. The state of curvature is not quite that of 
a universe in equilibrium as first conceived by 
Einstein, for later investigators, Friedmann, Lomaitre 
and others have shown that such an equilibrium 
would be unstable. Space would immediately com¬ 
mence expanding or contracting with ever-increasing 
speed. We do not know what was the initial impulse 
which began the expansion. It may have been the 
starting of condensation in the primeval gas of 
which the universo is generally supposed to have 
consisted, but the suggestion. Sir James thinks, 
has not yet been strictly proved. 

Expansion of the Universe 

The expansion of the universe expected by theory 
has been strikingly confirmed by radial velocity 
observations of the spiral nebulee, which, wo may 
remark, is discussed by Dr. R. O. Redman elsewhere 
in this issuo (p. 836), but a sorious difficulty immed¬ 
iately arises. The expansion is so fast that it 
cannot easily bo reconciled with an evolutionary age 
of the universe greater than about 10* 0 years. Yet 
all other astronomical evidence requires an age of 
10 1 * or 10 1 ® years. Tho rate of expansion has been 
deduced theoretically by Eddington, who finds 
remarkable agreement with observation, at least so 
far as order of magnitude is concerned. If he can 
put his very daring calculations in a form which will 
command tho general assent of mathematicians, they 
will provide a very strong confirmation of tho whole 
theory of the expanding universe. Two other recent 
investigations have tried, in very different ways, to 
dispose altogether of the cosmieal constant, the 
quantity which on Einstein’s original theory fixed 
the amount of the large-scale curvature of the 
universe. Milne has supposed that the nebulas were 
formerly bunched together in a quite small region of 
space and endowed with motions which have pro¬ 
duced J>oth their present distances and their present 
velocities. This does not solve the age difficulty and 
Sir James feels also that the simplicity of this explana¬ 
tion has been achieved by assuming practically all 
that is to be explained. On the other hand, the recent 
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work of Einstein and de Sitter suggests that really 
we know no reason which makes space have any 
inherent curvature. There seems to be a possibility 
that the universe is undergoing a scries of expansions 
and contractions, in which case we have all the time 
wo want for its evolution. This appears to Sir James 
to be the only possibility at present in the, f field 
which is not exceedingly difficult to reconcile with 
our general knowledge of astronomy. 

Crete and Mainland Greece 

Fubtheii evidence of the influence of Minoan 
Crete on the mainland of Greece after the fall of 
the Falaco of KnossoR was brought forward by Sir 
Arthur Evans in his lecture before tho Hellenio 
Society on November 22. It has been derived from 
a number of inscriptions painted on vases discovered 
in a cellar by Prof. A. D. Koramopoulos, while 
excavating the Cadmeia of Thebes. These Sir Arthur 
has been allowed to examine and copy, and their 
publication has boon reserved for him, by the Greek 
Archaeological Society, The script, Sir Arthur said, 
answers in an overwhelming degree to that current 
in the latost phase of the Palace of Knossos as 
represented in more than 1,400 inscribed tablets. 
Out of about sixty signs gathorod from the Minoan 
documents, no less than forty occur in the twenty- 
eight inscriptions from Thebes. In two instances the 
Theban inscriptions show the same signs as occur 
in the list of personal names in the inscription found 
at Knossoa in 1902. Further, a comparison with the 
fragmentary inscriptions found on vases at Tiryns 
by the Gorman excavators, and a few from Mycence, 
establish tho identity of their script with that of 
Thebes. They also include a Knossian personal 
name. It may therefore be regarded as proved, Sir 
Arthur concluded, that in My con span Greece of the 
fourteenth century b.c., the urban population spoke 
a language implanted from Crete, a language which 
in that island can be traced back to the third 
millennium B.c., and, if personal names count for 
anything, can be linked to tho Oarian races on the 
Anatolian side. 

Marine Biology of the University of Sydney 

Dubenu tho past three years a scheme of oceano¬ 
graphic investigation has been initiated and conducted 
from tho Department of Zoology of tho University of 
Sydney, under the direction of Prof. William J. 
Dakin. The work commenced with an examination 
of tho plankton and hydrographical conditions pre¬ 
vailing in the ocean waters off the entrance to Sydney 
Harbour. This is the first long-continued investiga¬ 
tion of the plankton, that is, a study of the seasonal 
changes over a period greater than a year, to be 
made in Australian waters. In fact, little or nothing 
has been published regarding the seasonal changes in 
the plankton at any one station in the temperate 
waters of the southern hemisphere. The work has 
been greatly facilitated during the past year and a 
half by the acquirement of a Bm&ll auxiliary yacht 
of about 12 tons (which has proved more suitable 
than a launch for ocean waters), and by the erection 
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of a Marine Biological Station at the entrance to 
Port Jackson, both being the property of the 
University. This biological station is at present the 
only one permanently equipped and in continuous 
use on the Australian coast. 

Seasonal Plankton Rhythm 

At the recent mooting of the Australian and New 
Zealand Association for the Advancement of Science, 
it was stated by Prof. Dakin that plankton studies 
in New South Wales waters had shown a distinct 
diatom maximum in the spring, followed by a smaller 
maximum in the autumn. These conditions presented 
an interesting and close parallel with those so well 
known in the temperate waters of Europe. In further 
agreement a scarcity of plankton is recorded during 
the winter months and the planktonic Crustacea— 
Copepoda and Cladocera rise to maxima in the early 
summer following the diatom and dinofiagollato 
maxima.. The variations in the abundance of plankton 
during the year do not. seem to be anything like so 
great as in the Irish Sea or English Channel, and it 
would almost appear as if the phosphate and nitrate 
concentrations in the sea water were also more 
uniform. The study of the relation between the 
seasonal rhythm of the plankton and changes in the 
physico-chemical environment is to be continued, 
whilst, particular attention will be paid to the occur¬ 
rence of fish eggs and larva*. 

Fisheries of the Philippines 

Three fully illustrated accounts of various Philip¬ 
pine fisheries are published in the July number of the 
Philippine Journal of Science, No. 3, vol. 48, 1932: 
“The Japanese Beam Trawl used in Philippine 
Waters”, by Augustin F. Urnali; “The Fisheries of 
Lake Sampaloc, San Pablo Laguna Province, Luzon”, 
by Florencio Talavera ; and “Fishing Appliances of 
Panay, Negros and Cebu”, by Florencio Talavera 
and Heraelio R. Montalban. Fishes of many kinds, 
shrimps and other Crustacea, molluscs and holothur- 
ians are all important commercially in the Philip¬ 
pines. In some partH tho fishing is deteriorating from 
over-fishing, luck of attention, or from physical causes. 
New methods and restrictions are recommended by 
the difforont writers. The Japanese beam trawl is at 
present used only by Japanese, in their own boats, 
manned by their own inen. It is apparently no more 
destructive than the other methods of fishing, and its 
use is advised for the native fishermen. Lake Sam- 
palac, the largest of the nine crater lakes in the San 
Pablo Valley, was an important fishing centre before 
its height was lessoned by approximately 10 metres. 
Now, partly from this alteration and partly from other 
causes which are investigated fully by Dr. Talavera, 
of the Division of Fisheries, Bureau of Scionce, 
Manila, the fishes are certainly decreasing, and legis¬ 
lative measures together with restocking are sug¬ 
gested. The shrimps in this lake appear to be inex¬ 
haustible. The multiplicity of terms used in the local 
fisheries and the names for the various appliances are 
astonishing, but these are all carefully explained and 
illustrated in the third paper. 
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Oceanography in Spain 

In June 1933 the first Iberian-American Oceano¬ 
graphical Conference will be held in Madrid. The 
Council, under the presidency of Prof. D. Odon de 
Buen of Madrid, was instituted in 1929 in order to 
facilitate co-operation between the Iberian Peninsula 
and parts of America, the countries involved being 
Spain, Argentina, Costa Rica, Ecuador, Salvador, 
Guatemala, Mexico, Panama, Peru, Dominican Re¬ 
public, and Uruguay. The publications of the Council 
consist of a review {Revista del Consejo Oceanografico 
I hero-Americano), which has been in existence for 
three years and contains many interesting short 
papers, and the memoirs {Memoriae del Carise jo 
Oceanografico Ibero-Americano), eleven numbers of 
whiflh have been published, each containing one long 
paper. No. 9, by Prof. Rafael de Buen, deals with 
all the activities connected with the Spanish Institute 
of Oceanography, which was founded in 1914 to unite 
in one centre the coastal marine laboratories already 
in existence, situated in Palma de Mallorca, Malaga, 
and Santander. All these are now connected with 
tho main oceanographical laboratories in Madrid, 
where all investigations are centralised, the director 
being Prof. Odon de Buen. Various expeditions have 
been undertaken, mainly in the Mediterranean, and 
in 1924 Spain joined the International Council for 
the Exploration of the Sea, among other things 
working out certain hydrographical problems round 
Capo Finisterre and studying the biology of the 
sardino and other fishes, including the hake, tunny, 
and bonito. 

Tasmanian Rock Carvings 

A discussion of the origin of certain alleged rock- 
engravings at Mersey Bluff, Devonport, Tasmania, 
appears in the Papers and Proceedings of the Royal 
Society of Tasmania for 1931. In its general bearing 
tho paper is of considerable intorest to archaeologists 
and students of primitive art. Mr. A. L. Meston, who 
argues for the authenticity of the carvings, has 
examined and describes a number of them. He 
claims that he has identified representations of fish, 
coiled snakes, a bird’s head, Haliotie shells, cup-and- 
rings, and concentric circles. The carvings are on 
horizontal surfaces of a hard diabase, and are not 
scratched but are incised, as if by a hard implement, 
such as a quartzite tool, impelled by a hammer. The 
existence of Tasmanian aboriginal carvings and draw¬ 
ings has been doubted, notably by the late H, Ling 
Roth ; but Mr. Meston states that these examples 
have been accepted by those acquainted with 
primitive rock-carvings elsewhere. The case against 
the authenticity of these carvings is taken up by 
Mr. E. O. G. Scott, of tho Queen Victoria Museum, 
Launceston, who has made an extensive and detailed 
report on the subject to the Museum Committee. A 
brief outline of his arguments appears in the Proceed¬ 
ings, pending decision as to publication in full. His 
conclusion is that the 76 rook-markings claimed by 
Mr. Meston to be carvings are not of aboriginal 
origin, but are items in an extensive series of natural 
erosions which have in general occurred along lines 
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of inherent pneumatological weakness in the Mesozoio 
region. He also suggests that rock-lichens have 
played a not unimportant part in the process of 
erosion of the grooves, and in some instances may 
have initiated them. 

Mammoth Remains in New Jersey 

It is announced by the Academy of Natural 
Sciences of Philadelphia that five teeth and several 
fragments of bone of the mammoth (E. primigenius) 
have been discovered near Blackwood. New Jersey, 
twelve miles south-east of Philadelphia. The dis¬ 
covery was made in the course of work on the golf 
course of the Hidden Lake Country Club, and the 
remains were identified by Mr. Edgar B. Howard of 
the Academy’s Department of Zoology. The teeth 
were found at a depth of 4 ft. within a small radius of 
what was once the bed of a fairly wide creek, now 
the bank of ft streamlot. Each of the five teeth is 
fairly whole and one clearly shows the roots, of the 
size of a man’s finger. Jn size the teeth range from 
3 in. x 5 in. X 7 in. to 4 in. X 6J in. X 9 in. and in 
weight from 3J to (if lb. each. The thin enamel 
ridges which traverse the chowing surface are still 
clearly visible. This constitutes the most impressive 
find of mammoth remains yet made in the eastern 
United States. Previously no moro than a single 
tooth had been found in any one locality. Previous 
finds were at Trenton and North Plainfield, New 
Jersey, and five in Pennsylvania. In the Pleistocene 
epoch the mammoth had a distribution in North 
America ranging from Alaska, through British 
Columbia and the northom United States to the 
Atlantic, being a migrant by way of the Asiatic- 
Alaskan land-bridge from Siberia, whore frozen 
specimens, complete with flesh, hide and wool, have 
boon found in recent times. The fossils from Black¬ 
wood, with the tooth from Chadd’s Ford, are now 
on exhibition in the museum of tho Academy of 
Natural Sciences of Philadelphia. 

Botany Collections at the Natural History Museum 

The Godman Trustees havo presented to the 
Department of Botany of the Natural History 
Museum a collection of about six hundred plants 
made by Mr. R. C. N. Young in north-east Angola 
(Lunda). The Department is particularly rich in 
Angolan plants having valuable collections from F. 
Welwitsch and J. Gossweiler. The present set of 
plants is of considerable interest as it is from an 
area so far botanically unknown. Three octavo 
volumes of British plants havo been presented by 
Miss Jackson. The interest in those is bibliographical, 
as there is a printed title page giving publisher’s 
name and date (1847); there is also a printed preface. 
The title reads ‘‘Specimen Flora or British Botany 
exemplified by Plants from a Collector’s Cabinet”. 
The plants were “arranged by the author of ‘The 
Pictorial Flora’ ” [Mary Ann Jackson], 

Birds of Northumberland 

Fob the third time the Natural History Sooiety of 
Northumberland, Durham, and Newcastle-upon-Tyne 
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has published a catalogue of the birds of the distriot— 
P. J. Selby in 1831, John Hancock in 1874, and now, 
as a worthy successor, appears George Bolam’s list 
of 1932. It appears as a special part (vol. 8) of the 
Transactions of the Society, and in order to avoid 
undue repetition, it takes as its datum line Mr, 
Bolam’s own list of 1912, in his “Birds of Northumber¬ 
land and the Eastern Borders’’. Hancock’s catalogue 
included 255 birds for Northumberland, by 1912 the 
number had risen to 282, now the number well exceeds 
300, and this largely because of the finer analysis of 
species and racial forms. Of courso quite a consider¬ 
able number of tho birds in this or any other local list 
are no more than accidental visitors, the presence of 
which really means very little from a local point of 
view. Here, for example, tho smew, with four records, 
takes more space than tho swallow, martin, and sand- 
martin all added together ; and yet fluctuations in 
the numbers of these summer visitors would he more 
worth recording than the odd occurrences of the winter 
duck. From a scientific point of view, the day of 
usefulness of the county list, unless it becomes an 
intimate and detailed chronicle of local changes and 
fluctuations, is past, and we venture to think that the 
third Northumberland catalogue of birds will bo the 
last, notwithstanding its particular value and appeal 
to the people of the county itself. 

Pest Control and Wild Animal Life 

In many parts of the United States of America the 
destruction of agricultural pests has become an in¬ 
tensified and highly specialised warfare organised by 
State departments. But it has scarcely been realised 
that tho destruction is apt to reach far beyond the 
pests at which it is aimed. This would appear to 
be true particularly of large scale use of tliallium and 
strychnine baits, the former of which is preferred at 
most seasons and in most aroas because it makes 
‘bettor kills’ than other types of poison. Dr, Jean 
M. Linsdale has collected further facts concerning 
losses to wild life in California from these sources, and 
summarises the reports of 285 observers who havo 
found dead mammals and birds (other, of course, than 
squirrels and coyotes) unquestionably killed during 
pest control campaigns ( Condor , vol. 34, p. 121 ; 
1932). Tho list occupies 13 pages of the rnagazino, 
and it must be remembered that it covers, as a rule, 
only conspicuous species -many others must have 
passed unnoticed or unidentified. The author is of 
opinion that the accelerated development of pest con¬ 
trol methods and their uninterrupted practice could 
so change the native bird life of California within a 
few seasons that all previous activities for its pre¬ 
servation would be nullified. The publication of 
these facts, however, should induce the authorities 
to reconsider their methods of pest destruction. 

The Cinematograph as an Aid to Histology 

A new roconstructional technique is put forward 
by Messrs. Peacock and Price in the September issue 
of the Journal of the Royal Microscopical Society, 
Successive photographs of the sections in a uniform 
series are taken on standard cinema film and after« 
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wards projected. It is found that an apparently 
continuous flow of the image on the screen can be 
obtained if about seven frames are exposed for eaoh 
section. The camera is mounted between the micro¬ 
scope and a paper screen, sharp focus of the former 
being secured by exposing a number of frames at 
recorded settings of the fine adjustment ; the 
camera is then swung out of the optical axis and the 
imago brought to a sharp focus on the screen by 
means of a supplementary lenH. The screen is now 
used to secure orientation and focus for each successive 
section, the camera boing swung into the optical 
axis when a suitable adjustment has been obtained. 
Though much difficulty is at present occasioned 
through the distortion of successive sections during 
mounting, the new technique will prove a consider¬ 
able aid both in teaching and in rosearch. 

Development of International Law 

The New Commonwealth (monthly, published at 
Mowbray House, Norfolk Street, Strand, W.O.2., 
price &/.), the first issue of which has recently 
appeared, is the organ of o new international 
society formed to advocate the establishment of 
a world system of law and order. If “the 
common sense of all” is to “hold a fretful realm 
in awe*’, effective provision must be made for 
the administration of international justice, and 
this can be achieved only, in the new society’s 
view, by establishing : (1) an international tribunal, 
to deal with all disputes threatening the peace of the 
world which do not at present como within tho pur¬ 
view of the Permanent Court; of International Justice ; 
and (2) an international police force as the sanction 
of international law and a guaranteo of security 
against aggression. On these two objectives the 
society proposes to focus and interest public opinion. 
As Sir Arthur Salter says in a letter to the editor, the 
times are dangerous and moral suasion alone cannot 
be relied upon to defeat the material forces of the 
world if these are all allowed to be harneBscd to 
policies of evil. In an open letter signed by Norman 
Angell, Lord Cecil of Chelwood, the Archbishop of 
York, Sir Oliver Lodge, Prof. Gilbert Murray and 
sixteen other eminent citizens of nine of the prin¬ 
cipal countries of tho world, the New Commonwealth 
is commended to all those who arc interested in tho 
development of tho roign of law. 

Production and Employment 

In a pamphlet entitled “Tho Prevention of Future 
Economic World Crises”, Herr Robert Bosch of the 
Bosch Company, Stuttgart, points out that the 
present world-wide business depression differs 
radically from previous ones which were caused 
principally, if not exclusively, by a preceding 
unhealthy boom. He argues that the troubles of 
the prosent depression are not due to over-efficiency 
of production methods as commonly supposed but 
rather to tho inefficiency and backwardness of non¬ 
technical branches of the world’s activities. Foreign 
relations are handicapped by antiquated political 
and mercantilist conceptions leading to armaments 
and tariffs while national prosperity is handicapped 
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by wasteful and inefficient administration and distri¬ 
bution and by antagonism between different groups 
of society* It is necessary to write off superfluous 
plant capacity so that the remaining factories may 
be run efficiently. Herr Bosch visualises a reduction 
of the yearly working time to 1800 hours or less in 
place of the present 2400 hours so as to guarantee 
some employment at fair compensation to every 
worker, but he recommends that the rigid eight- 
hour day should be replaced by more flexible arrange¬ 
ments so as to provide the maximum economy in 
tho operation of particular factories. 

Scientific Treatment of Delinquency 

A new era in the investigation and treatment of 
crimo was outlined at an inaugural meeting of the 
‘Institute for Scientific Treatment of Delinquency* 
held at University College, London, on November 20. 
The chairman, Dr. Edward Glover, pointed out that 
existing criminal and penal codes differ in no essential 
respect from the behaviouristie codes spontaneously 
evolved by two-year old children. He emphasised 
tho urgent need for centralisation and co-ordination 
of effort at present made by small independent 
organisations. In his opinion any research oil the 
subject should bo conducted in an attitude of com¬ 
plete detachment from preconceived views as to 
desirability. The need for such an Institute was 
emphasised by a number of speakers. Amongst 
these, Lord Feversham dealt with tho problem from 
the point of view of adequate probationary handling. 
Drs. Hadfield, Rees and Emanuel Miller recounted 
medico-psychological experience of handling delin¬ 
quents at various clinics and welfare centres. The 
points of view of general science, ethics and politics 
were presented by Prof. Winifred Cullis, Canon 
Donaldson and W. J. Brown respectively. The 
Institute’s immediate plans for co-ordination re¬ 
search, treatment and teclmical instruction were 
then outlined by Dr. Glover. It is hoped that within 
a short time a reasoned report on tho present system 
of criminological work may be put before the various 
Government departments concerned. All communica¬ 
tions should be addressed to the honorary secretary 
of the Institute, 50 Grosvenor Street, London, W.l. 

The Study of an Oilfield 

Some observations on this subject were mode by 
Mr. J. W. Weil in a paper read before the Institution 
of Petroleum Technologists on October 11. The 
paper was perhaps timely as representing the case 
for petroleum geology taking its logical place in the 
systematic scheme of oil production. Latterly there 
has been a decided tendency to interpret under¬ 
ground reservoir conditions—even geological data— 
on the basis of such functions as flowing pressures, 
oil and gas measurements, gas-oil ratios and other 
physical determinations which have been advanoed 
as part of the standard technique of production 
engineering. The author pleads, and rightly so, for 
a thorough geological investigation as precedent to 
oilfield development and, in this connexion, he 
stresses the necessity of adequate study of strati* 
graphy, structure, factors influencing the accumula- 
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fcion of oil and gas, data necessary for correlation of 
horizons and the construction of stratigraphical and 
production maps. While there is clearly nothing 
strikingly new in this communication, the paper will 
have done good if it directs the attention of those 
primarily concerned to the fact that, while geology 
may be substantially aided by the applications of its 
contact sciences, its principles as governing the under¬ 
standing of sub-surface oil pools can never be super¬ 
seded. 

Mining Research at Birmingham 

The Executive Board of Mining Research of the 
University of Birmingham has issued a report- on tho 
work of the Mining Research Laboratory for the year 
1931. The Laboratory receives grants from the British 
Colliery Owners’ Research Association, the Depart¬ 
ment of Scientific and Industrial Research, and the 
Miners’ Welfare Fund, which supports work in con¬ 
nexion with the problems of safety in mines. The 
report bears witness to the wide range of sciences— 
physics, chemistry, geology, and physiology—which 
are focused upon the problems of the coal industry. 
Much attention continues to be given to spontaneous 
combustion, as underground heatings are a prolific 
source of danger and accident. For some years the 
Laboratory has examined the hydrogenation of coal. 
While this problem has come to be regarded as tech¬ 
nically solved, economic success seems to be so 
remote that the work has been suspended. Attention 
is being turned to problems connected with tho use 
of compressed gas for road transport. 

Social Conditions of Miners in India 

The Soptember part of tho most recent volume of 
the Transactions of the Mining and Geological Institute 
of India contains on important paper by Mr. R. R. 
Simpson, chief inspector of mines in India, upon the 
social conditions of miners in India, togother with an 
animated discussion upon it. Tho paper is par¬ 
ticularly interesting in itself, and all the more so 
because it discusses in detail a number of the very 
numerous recommendations made by tho Royal 
Commission sent out in 1929 to inquire into Indian 
labour conditions, which made its report in 1931. 
Tho members who discussed tho paper expressed 
varying views, and evidently looked upon Mr. 
Simpson’s paper as a peg on which to hang the 
discussion of the recommendations of tho Royal 
Commission. The paper and discussion occupy 
considerably more than fifty pages, and, therefore, 
do not lend themselves to any ready abstract, but 
both are well worth careful study on the part of 
those who wish to understand thoroughly Indian 
labour conditions. 

Exhibition of Chemical Plant at Cologne 

“Achema VII”, the seventh exhibition of chemical 
plant and equipment organised by the Deutsche 
Gesellschaft fur chemisches Apparatewesen (“Dech- 
ema”), is to be held at Cologne on June 2-11, 1933. 
Similar exhibitions have been held since 1920 in 
Hanover, Stuttgart, Hamburg, Nurnberg, Essen, 
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and Frankfurt-am-Main. The exhibition next year 
will be associated with meetings of the V$rein 
deutscher Chemiker and other technological associa¬ 
tions, in particular the Deutsche Brennkrafttech- 
nische Gesellschaft and the Deutsche Kautschuk- 
gesellschaft, and with a Rubber Exhibition which 
will form the summer exhibition of the city of 
Cologne and will remain open until October 1933. 
The three principal halls around the congress hall 
in the Rheinpark will contain examples of acid- 
proof stoneware and other ceramic products, technical 
instruments for measurement and control, non- 
metallic and non-ferrous plant, laboratory apparatus 
and instruments, and machinery, with examples of 
complete plant and processes, raw materials and 
products. The rubber section will illustrate historic¬ 
ally the development of methods for the production 
of rubber and of its industrial applications. An 
exhibition of such character will necessarily attract 
international interest, and nowhoro more than in 
countrios whoro chomical industries and the manu¬ 
facture of chomical plant have reached a high 
standard of attainment. Particulars of the exhibition 
con be obtained from "Dechema”, Soclzc, near 
Hanover. 

Mosquito Control 

Under tho titlo of ik A Mosquito Summary”, 
Mr, John F. Marshall, director of the British Mosquito 
Control Institute, Hay ling Island, Hants., has 
recently issued an illustrated pamphlet of an 
essentially practical character. In a short and 
conciso manner it explains how to recognise a 
mosquito, how such insects breed and how to 
distinguish unophelines from culicines in all stages 
of life. The maimer in which mosquitoes carry 
disease and methods of controlling thoso insects are 
also summarised. The pamphlet, which is obtainable 
from the Institute (price 9d.) should prove useful 
to health officors and others concerned with mosquito 
eradication. 

Dairy Research 

We havo received the annual report for tho yoar 
ended July 31, 1931, of the National Institute for 
Research in Dairying at the University of Reading, 
In common with other Institutions, a restricted 
income has necessitated a percentage reduction upon 
all salaries and wages and a curtailment of research 
work, the Government’s grants for 1931-32 being 
less than previously by nearly £2,000. An account 
is given of tho work of the various departments, 
with brief abstracts of scientific contributions made 
by the staff. An obituary notice, with portrait, of 
the late director, Dr. S teahouse Williams, is included. 

Bishops Ring and the Andean Eruption 

Mr, J. Fraser Paterson, writing from Broken 
Hill, Australia, says :—“The rare phenomenon known 
as Bishop’s ring was visible in the western sky at 
5 p.m. on Saturday, July 23. This date is about 
t^ft and a half weeks after the Andean eruptions. 
The colour of the ring was sepia.” 
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Announcements 

Prof. Davidson Black, professor of anatomy in 
the Union Medical College, Peking, will deliver the 
Croonian lecture of the Royal Society on December 8. 
The title of Prof. Black’s lecture will be “The Dis¬ 
covery of Sinanthropus". 

Under the Order in Council dated February 0, 
1028, the Lord President of the Council has ap¬ 
pointed Dr. T. Franklin Siblv, Vice-Chancellor of 
the University of Reading, to be a member of the 
Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 

The following officers and new members of council 
of the London Mathematical Society have been 
elected for the session 1932-33 : President : Prof. 
A. C. Dixon ; I r ice-Preside,nts : Prof. S. Chapman. 
Prof. H. Levy, Mr. T. L. Wren ; Treasurer : Dr. 
A. E. Western ; Librarian : Prof. H. Hilton ; 
Secretaries : Prof. CL N. Watson, Mr. F. P. White; 
New Members of the Council : Prof. .T. 0. Burkill, 
Mr. W. L. Forrar, Prof. E. A. Milne, Prof. CL F. J. 
Temple, Prof. E. C. Titehmarsh. 

A conference is being called by the Building 
Research Station of the Department of Scientific and 
Industrial Research to consider proposals for the 
establishment of a fire testing station for the building 
industry. The conference will be held at the Institu¬ 
tion of Civil Engineers on Wednesday, December 7, 
at il A.M., under the chairmanship of Sir Clement 
Hindley. Firms and bodies which have not received 
invitations to the conference direct, but wish to send 
representatives, should communicate with tho 
Director, Building Research Station, Gars ton, Wat¬ 
ford, HertH. 

The annual Congress of the British Institute of 
Radiology will bo held at the Central Hall, West¬ 
minster, on December 7-9, under the presidency of 
Prof. F. L. Hopwood. The Congress will bo officially 
opened by Sir George Newman on December 7. In 
connexion with the Congress an exhibition of X-ray 
apparatus will bo organised by the British X-ray indus¬ 
try. The thirteenth Mackenzie Davidson memorial 
lecture will be delivered by Dr. J Chadwick on “The 
Neutron” and the fifteenth Sylvan us Thompson 
memorial lecture by the Right Hon. Viscount Lee of 
Fareham on “Radium as a Therapeutic Agent—The 
Case for National Control”. The papers will be divided 
into medical, and physical and technical sessions. 

The attention of biologists may be directed to 
tho Poking Natural History Society’s Bulletin now 
in its seventh volume. This journal is doing good 
work in publishing illustrated papers on the fauna, 
flora, general biology, etc., of China. Its trend is 
largely zoological and through the medium of its 
pages additions to the fauna of China are frequently 
made known. The majority of the contributions are 
written in English by Chinese investigators, while 
there are occasional papers by European and other 
specialists. The editor of the Bulletin, to whom 
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contributions and requests for exchange should be 
addressed, is I)r. Chenfu F. Wu, Department of 
Biology, Yenching University, Peiping, China. 

The Ministry of Agriculture and Fisheries has 
issued new editions of three advisory leaflets, 
dealing respectively with “Cleanliness in Dairy mg” 
(No. 140), detailing the causes and prevention of 
contamination of milk, “Caerphilly Cheese” (No. 
141) and “Cheshire Cheese” (No. 142), the last two 
describing the manufacture of these cheeses. Tho 
leaflets cost Id. each, and are published by H.M. 
Stationery Office. 

We have received from Messrs. Watson and Sons 
(Electro-Medical) Ltd., 43 Parker Street, Kingsway, 
London, W.0.2, a copy of a booklet and folder describ¬ 
ing a new X-ray outfit for dental work, tho “Sunic” 
Mark III shockproof unit, which, au its name implies, 
is claimed to afford complete protection from 
electrical as well as X-ray dangers. The booklet 
also gives a simple account of X-rays and their 
production. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A 
temporary mistress to teach principally arithmetic 
and geography at the Aston Junior Commercial 
School—The Chief Education Officer, Higher Educa¬ 
tion Department, Education Office, Margaret Street, 
Birmingham (Dec. 5). A civilian photographic officer 
at the Royal Air Force School of Photography, Farn- 
borough- The Ai r Minis try, Adastral House, Kingsway, 
W.0.2 (Dec. 10). A temporary demonstrator in 
the Department of Biochemistry at the University of 
Liverpool—The Johnston Professor of Biochemistry, 
The University, Liverpool (Dec. 12). An assistant 
director of examinations in the Civil Service Com¬ 
mission—Tho Secretary to the Civil Service Com¬ 
missioners, 6, Burlington Gardens, London, W.l 
(Doc. 31). Examiners for scholarship and staff 
examinations of tho London County Council, in 
scientific and other subjects—Tho Education Officer 
(G.P.l), County Hall, Westminster Bridge, London, 
S.E.l (Jan. 2). A cartographer in tho Hydrographic 
Department of tho Admiralty—The Secretary, Civil 
Service Commission, Burlington Gardens, London, 
W.l (Jan. 12). A Hope profeiwor of zoology (with 
special reference to entomology) at the University of 
Oxford—The Registrar, University Registry, Oxford 
(Jan. 21). A technical assistant for the Public Health 
Laboratory at Salisbury, Southern Rhodesia—The 
Official Secretary to the High Commissioner for 
Southern Rhodesia, Crown House, Aldwych, London, 
W.C.2. A professor of horticulture at the University 
of Reading— The Registrar. An assistant lecturer in 
the Department of Physics at the Battersea Poly¬ 
technic, London, S.W.ll—The Principal. 

Ekrata. —In Nature for October 29, p. 646, 
column 2, line 10, for “Sir Robert Boyce’’ read “Sir 
Rubert Boyce”. In Nature for November 19, p. 780, 
Research Item entitled “New Thermophilic Organ¬ 
isms”, for “Bax” read “Dax” throughout. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications,] 

The Redwoods of California 

As one who once lived in the Rod wood country, 
may I be allowed to thank the Master of Downing 
for his vivid pen picture in Nature of November 12 
of those inspiring monuments of the past, the 
Californian Redwoods ? 

A few years ago, when camped in a Redwood 
grove, T was sleeping at night on the stump of a 
hugo tree’, felled perhaps in the early days of settle¬ 
ment. A ring of young coppice probably not less 
than 100 ft, high, growing out of the stump, formed 
a charming screen, among the branches of which 
the blue jays chattered and the Californian thrush 
poured out his cheerful evensong. Looking upward 
as wo lay in bed, the stars could bo seen twinkling 
through the openings of a sky-pattern akin to that 
shown in Dr. Cannon’s excellent photograph. But 
at intervals of a few nights, the sky would bo 
enveloped in a cold, grey fog ; this condensed in the 
foliage of the tall spires and fell in a shower so heavy 
and continuous that unless our beds had been 
covered with waterproof they would have been wet 
through. 

Tho ground beneath the Redwood is normally 
clothed with a layer of decaying foliage three to five 
inches, and sometimes even a foot, in depth ; this 
is composed chiefly of Redwood leaves still attached 
to the branchiate on which they grew, for Sequoia 
sempervirens sheds its branch lots, though unlike the 
rolated swamp cypress (Taxodium) or tho larch 
(Larix) it does not become leafless at any season. 

An examination of the layer of dead loaves showed 
that although it was the ‘dry’ season of the year, 
the layer was wet through by the fog-drip from the 
branches above ; into this spongy mass the Rod wood 
had developed a dense system of rootlets, many 
being obviously young and in vigorous growth, some 
of them definitely growing upwards from tho hori¬ 
zontal roots into tho mass of humus above ; doubtless 
the tree was drawing therefrom a supply of moisture 
and of plant food. 

This constant renewal of food supply and moisture 
near to the base of the trunk, and the ability to 
renew, as it were, its root system at close range, may 
have something to do with the remarkable longevity 
of the tree. They explain, also, how tho sea-fog 
compensates for lack of rainfall in the long, hot, 
rainless summer of California. But they suggest 
a serious menace to the continued existence of those 
magnificent relics of a former flora, in the treatment 
they are receiving—or were then receiving—at the 
hand of man. With a commendable desire to prevent 
forest fires, it was customary for the custodians of 
public camping grounds in the National, State, or 
County groves, to sweep the ground beneath the 
Redwoods quite clear of dead leaves. As these 
surface - rooting trees appear to depend for their 
water supply during a not inconsiderable part of the 
year on the moisture stored in the layer of decom¬ 
posing foliage, it is probable that the sweeping bare, 
and subsequent consolidation, of the soil, checks 
"the development of the superficial system of new 
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roots, and causes too rapid evaporation of the much- 
needed summer moisture, from the soil surface. 
Though in some yoars the sea*fogs may continue for 
weeks at a time, they arc often discontinuous, lasting 
about throe days together, separated by more or less 
equal spells of hot, dry weather with almost cloudless 
skies, resulting in intense evaporation of moisture 
from a hard, baro, soil surface, though with com¬ 
paratively little loss from a looso spongy mulch. 

Those facts explain the limitation of the Redwood 
to that narrow belt (averaging about twenty miles 
in width), which is watered by sea-fog in the rainless 
season, just as tho evergreen rain-forest of Central 
and South Africa is limited to the ‘mist.-bolt-* of the 
eastern mountain chain. They may explain, also, 
the behaviour of the Redwood in certain parts of 
England, whore it often has a shabby, unhealthy 
appearanco though in other localities it is vigorous 
and apparently quite at homo with its environment. 
In my garden there are both a young Redwood and 
a young “Big Tree” (S, gigantea) ; each has developed 
a sot of rootlets near tho soil surface. Noticing, last 
summer, that both trees showed signs of check in 
growth and some die-back of foliago, the Santa Cruz 
observations came to my mind, and treatment with 
h thick mulch of rotting grass and leaves (loft on 
throughout the summer and renewed in winter) was 
tried ; the beneficial effect was quickly noticeable. 
Late last spring tho gardener, when tidying up, 
cleared the mulch from the Sequoias ; during a 
warm dry period in early summer the trees again 
showed signs of suffering ; tho prompt application of 
a fresh mulch had almost immediate effect, followed 
by a steady growth of new wood equalling that of 
trees of the same age in their native haunts. 

From these observations it would seem likely that 
in the drier parts of England, on gravelly or sandy 
soils, the Redwood would benefit from a mulch of 
leaves or rotting grass, especially during the drier 
summer months, and that this treatment might be 
applied with advantage to old-established trees as 
well as to young ones. If this surface-rooting habit 
is of regular occurrence in tho species, such a mulch 
would afford protection to the roots against frost 
also. In fact, the desirability of maintaining a 
constant mulch under Sequoias seems to be indicated. 

J. Burtt Davy. 

Imperial Forestry Institute, 

Oxford. 


Heterogony and the Chemical Ground-Plan of 
Animal Growth 

In 1924 in this journal, Huxley 1 first considered 
the relation between the growth of parts in a living 
organism, when the parts increase or decrease in 
relative size. The equation 

log y =r= log b -f k log x 

describes the process, where y is the size of the 
part, x the size of the whole, and b and k are con¬ 
stants (the former giving the fraction of x which y 
occupies when x is unity, and the latter the ratio 
of the growth-rat© of the part to the growth-rate 
of the whole). Thus on a double logarithmic grid, 
straight lines are obtained, the slope of which is 
determined by the constant k , and the absolute 
position of which relative to the axis values, by 
the constant 6. Since Huxley’s first paper, this 
simple relation has been abundantly verified for 
morphological magnitudes in a large number of 
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animals, vertebrate and invertebrate, as described 
in his reoent book.* 

It seems likely, however, that the value of these 
considerations will be found to be just os great for 
the biochemist as it has been for tho anatomist 
and the zoologist. I have recently undertaken a 
study (to he published in extenso in the Bulletin 
de la SocteU PhUomathique de Paris ) of the chemical 
heterogony of developing embryos, and have extended 
it to includo a number of sets of data covering the 
whole range of the life cycle in certain animals. 
For the development of an embryo, the chick, for 
example, the plotting of chemical entity against 
chemical totality (such as non-protein nitrogen 
against dry or wet weight) on the double logarithmic 
scale, gives almost without exception a straight 
line. In certain cases, the data seem to demand 
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In plotting chemical magnitudes heterogonioaliy 
we ‘short-circuit 1 time. In comparing the heterogonio 
plots of the some constituent of different organisms 
we abstract (a) from the morphological form, (6) 
from the nutritional factors, (o) from the absolute 
values of the magnitudes, (d) from the time taken 
to perform the work shown on the plot. We have 
nothing left but a system of relations or ratios, which 
may be the same in all animals, and seems certainly 
to be the same in many animals—in a word, a 
fundamental chemical plan of animal growth. Just 
as D’Arcy Thompson* could, transform one actually 
existing morphological shape into another by system¬ 
atic deformations of Cartesian co-ordinates, so the 
chemical ground-plan must be thought of as deform¬ 
able in space-time. It is probable that the essential 
processes of growth proceed in all animals, whatever 



representation by two or even three successive 
straight lines, periods of positive or negative hetero¬ 
gony being followed by periods of isogony, or vice 
versa. It is not, however, upon these critical points 
that emphasis should, it seems to me, be placed, 
for closer statistical analysis or the availability of 
more accurate data, may show them to be artifacts. 
What does seem important is that in many cases, 
the slope of the straight line for a given substance 
or group of substances, is identical or very similar 
in widely different organisms. Thus in Fig. 1 the 
total ash is shown plotted on a double logarithmic 
grid against the dry weight for the embryos of chick, 
cephalopod, and some selachian fishes. In spite 
of the great differences in absolute weights and times, 
the heterogony is the same (jfc=0-89 for the chiok, 
0*86 for Sepia, and 0*91 for the selachian fishes). 
Fig. 2 shows the fat of tho chick embryo and the 
mealworm larva plotted in tho same way. Again, 
the heterogony is the samo (k—l -06 for the chick, 
1 -07 for the mealworm). 

This similarity of chemical development between 
different animals appears in numerous other 
instances : (1) water content of mammals, reptiles, 
birds, amphibians, fishes, cephalopoda and arthro¬ 
pods throughout tho life cycle, (2) nuclein content 
of chick and mammals, (3) dry substance of various 
mammalian brains, (4) proteins, phosphatidee, oere- 
brosides, sulphatides, cholesterol, and extractives, 
of the brains of rat and man, (5) caloium in chiok 
and mammals. The evidenoe on which these instances 
are based will be found in the paper referred to above. 
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their form and size, according to a definite plan 
recognisable in the chemical constitution of the 
organism at any given stage of its life history. 

Joseph Needham. 

Gonville and Caius College, 

Cambridge. 

1 Huxloy, J. 8., Nature, 114, W>5, Dec. 20,1024. 

* Huxl«y, J. 8., “Problems of Relative Growth", London. 1032. 

■ IVArey Thompson, W., "Growth and Form**, Cambridge, 1017. 


Radioactivity of Samarium 

The discovery that the radioactivity of potassium 
is due to a minor isotopic constituent, suggests the 
idea that other common elements may also have 
radioactive isotopes present in small amounts. This 
line of thought induced us to investigate the pro¬ 
perties of samarium and we found this element to 
be markedly radioactive. 

The activity of samarium oxide is a third of that 
of a thick layer of potassium chloride of equal surface. 
It is not due to the presence of any known radio¬ 
active element. This follows partly from the foot 
that efforts to separate the activity by precipitation 
with barium, lead, ziroonium and so on failed and 
partly from the properties of the radiation emitted. 
The intensity of the latter is decreased to half its 
value by a thickness of aluminium of 1«3 p. 
Measurements made by the method of Geiger and 
Klemperer indicate that the radiation is of the 
ot-ray type. 

This kind of radiation has not previously been 
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known. The close vicinity of samarium to the | The specific rotation of hexuronic aoid, and the 


presumably very rare element 61 suggests that the 
activity may possibly be due to the presence of the 
latter. However, preparations of samarium so far 
investigated, mostly kindly given to us by the 
late Baron Auer von Welsbach and by Prof. Rolla 
of Florence, all show the same activity. 

G. Hevesy. 

M. Pahl. 

Institute of Physical Chemistry, 

University of Freiburg im Breiagau. 


New Isotopes of Mercury 

In the course of some tests with very sensitive 
Schumann plates supplied by Messrs. Adam Hilger, 
I have obtained mass-spectra of mercury of an in¬ 
tensity greater than any previously photographed. 
On the best of these there are unmistakable traces of 
two now lines 197 and 203. The first is certainly due 
to a new isotope. The chance that the second is a 
hydride of the strong line 202 is considered small, 
for the conditions were unfavourable to the forma¬ 
tion of hydrides, while under very favourable condi¬ 
tions in previous experiments no trace of the line 
had been seen. Their abundanoe was estimated by 
comparison with the faint isotope 196 previously 
determined to be present to the extent of 0*10 per 
cent. Assuming this figure, photometry indicated 
that 197 and 203 were present roughly to the extent 
of 0-01 and 0*006 per cent respectively. Their effect 
on the moon atomic weight will thereforo be quite 
negligible. 

F. W. Aston. 

Cavendish Laboratory, 

Cambridge. 

Nov. 19. 

Monoacetone Hexuronic Acid 

Twenty grams of hexuronic acid, prepared by 
Svirbely and Szent-GyOrgyi, were shaken in 500 c.c. 
of acetone in the presence of 60 grams of anhydrous 
copper sulphate for twenty-four hours. After filtra¬ 
tion, the fluid was evaporated in vacuo to one third 
of its volume. On addition of a double volume of 
petroleum ether the monoacetone derivative of 
hexuronic acid crystallises out in well-formed large, 
colourless prisms or long needles. These were dis¬ 
solved in acetone and recrystallised by the addition 
of petroleum ether. Seventy per cent of the theoretical 
yield was obtained. 

The same substance was obtained when five per 
cent sulphuric acid was added to the acetone solution 
of hexuronic acid. After standing overnight, the 
sulphuric acid was removed by anhydrous sodium 
carbonate. Further treatment as above gave a yield 
of fifty per cent. 

The acetone derivative is freely soluble in water, 
methyl and ethyl alcohol and pyridine, less freely in 
acetone or ether, insoluble in petrol ether or benzene. 
The melting-point is 22O 0 -222* C. with decomposition. 
It causes a big depression of melting-point in 
hexuronic acid (melting-point of hexuronic acid 
192° C-). The aqueous solution of the substance 
reduces silver nitrate, Fehling’s solution, and iodine 
in the cold* The equivalent weight, estimated by 
iodine titration, is 107 ; the molecular weight is thus 
214 (calc, 216). Analysis gives : 

Experiment. TheoreUoal. 
Carbon . : . 49 -32 per cent 49*9 per oent 

Hydrogen . . . 6*90 „ 50 „ 
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monoacetone derivative, are (at 20° C.): 

Hexuronic Monoacetone 

acid. Hex. Au. 

In water . . . + 84 (C, 1 -0) + 2n <C. 1 -04) 

In aba. ethyl alcohol + 58 (C, 1 -03) 4 15 <<:, 1 -02) 

in aba. methyl alcohol . 4 50 (C, 1-0) + 28 (( ,1-03) 

The acetone derivative is readily decomposed by 
water into acetone and hexuronic acid, which latter 
substance can easily be recovered quantitatively. 
Accordingly, dissolved in water, the molecular rota- , 
tions of hexuronic acid and of its acetone derivative 
were found to be the same (actually 4224 and 4321 
respectively). 

This investigation has been aided by a grant from 
the Josiah Macy, Jr., Foundation. 

L. v. Vaiigha. 

Institute of Medical Chemistry, 

University Szeged, Hungary. 

Oct. 30. 

Thermo-Optical Dissociation of Sulphur Dioxide 

The absorption spectrum of sulphur dioxido vapour 
in the far ultra-violet, which has been investigated by 
Honri 1 and Wieland between 2,500 and 2,000 A., has 
now been extended up to 1,700 A. by means of a 
2 metre vacuum spectrograph. The analysis of the 
bandhoads will be published in a later paper. Here 
I am discussing a dissociation process connected with 
this band spectrum. 

The rotational structure of the SO* bands dis¬ 
appears gradually at about 1,900 A. This limit of 
pre-dissociation corresponds to a dissociation of SO, 
into SO -f- O f kinetic energy, as has been shown by 
Franck, Sponor and Teller®. Now there is no sign of 
dissooiation at room temperature, obviously because 
the dissociated products recombine instantaneously. 
But at a temperature of 450° C. and a pressure of 
1 *5 mm. the absorption spectrum changes com¬ 
pletely. The SO, bands are replaced by two quite 
different band systems, a faint one between 2,850 
and 2,570 A., which is identical with the well-known 
S, bands, and a strong one between 1,800 und 1,650 A., 
which does not seem to have been known before, but 
which very probably also belongs to 8, (the com¬ 
binations demand a vibrational frequency of 725 om. 1 
in the ground state). At the same temperature and 
a somewhat higher pressure of 4*5 mrn. both the SO, 
bands and the S, bands are visible. After recooling 
the absorption tube at 20° C. the sx>octrum showB the 
unchanged SO, bands alone as before hoating. 

These results suggest a dissociation of SO, into 
£ S, 4- 0,. (The absorption spectrum of O, at a 
pressure of 1 or 2 mm. is too faint to be observed in 
a 5 cm. tube.) Now a purely thermal dissooiation of 
SO, requires an energy of 83 kcai. (or 3*6 electron- 
volts) (SO, + 251-Skoal. - $S, + 0 2 4 - 108*7 kcal.) 
and consequently cannot be caused by raising the 
temperature to 460° C. only (energy of thermal 
agitation 0*03 electron-volts). On the other hand, an 
optioal decomposition requires 6*5 electron-volts, if 
the dissooiation process takes the following course : 

SO, 4 6*6 electron-volts (prediaaoc.) « 

SO 4 O 4 0’9 electron-volts (E kinet.). 

SO -f 5*1 electron-volts (prediasoc.)* — S 4- O. 

But although the light of the hydrogen lamp is 
photoohemioally active below 1,900 A. (6*5 electron- 
volts) it does not have any appreciable decomposing 
effeet on SO, at room temperature. Thus a combined 
thermo-optical effect only can be responsible for the 
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observed dissociation. Such an effect can perhaps be 
understood from a theory on the predissociation of 
polyatomic molecules, as has been pointed out by 
Franck, Hponer and Teller*, According to these 
authors the spectral range of prodissociation (which 
i$ identical with the range of the photochemically 
active light) even if quite small at low temperatures, 
can extend very much with increasing temperaturo. 
Thus at a high temperature the light of the hydrogen 
lamp, being photochemically active over a much 
wider range than at room temperature, could produce 
an appreciable decomposition of 80 a . 

A more detailed paper on this subject will appear 
shortly. 

K. Wielanp. 

H. H. Wills Physical Laboratory, 

University of Bristol. 

1 IsJpzif/rr VoTtriitfe, 1 DM 1, [>. 131. 

» Z . phyx. Vhm i„ li, 18. H8 ; 1932. 

* Martin and Jenkins, rhpx. Her,, 89, 549 ; 193”. 


‘Protective" Adaptations of Animals 

On the subject of “ant-mimicry” Mr. Uvarov 
states 1 on McA too’a authority, “that more than three 
hundred species of American birds (out of the total 
number of about eight hundred species including 
non-insectivorous ones) feed on ants and some of 
them consume thousands of individuals.” Ho does 
not seem to have noticed tho consequences of McAtee’s 
method in tabulating “tho total number of identifica¬ 
tions . . . from these stomachs, counting those of 
whatever degree, once for each time identified, 
irrespective of the number of individual specimens 
concerned”* (p, 7). Therefore a bird’s stomach 
containing a single ant or a very small number, liable 
to bo swallowed accidentally with other food, would 
lead to the obviously absurd conclusion that tho bird 
feeds on ants. A woodpecker's stomach containing 
2,000 ants (p. 93) supplios evidence which, on this 
system, is of no greater value than a stomach con¬ 
taining a single ant . It is much to be regretted that 
McA tec, with all this vast material before him, did 
not publish all the available data which would have 
enabled us to know more of the real and habitual 
enemies of ants as well as of other insects. Mr. H. B. 
Cott has done this work admirably in his paper 3 on 
tho troo-frogs of the Lower Zambezi. Here we are 
given incontrovertible evidence that certain spocies 
regularly feed upon those powerful and aggressive 
insects. But who doubts that they have many 
enemies ? Yet it will, I think, be clear to anyone 
who reads Mr. C. Elton’s interesting paper 4 on 
“Territory among W ood Ants”, that insects mistaken 
for ants in Dr. T. 0. Longstaff’s bird sanctuary 
at Picket Hill would, on the whole, be benefited 
by the resemblance and that the chance of being 
eaten as an ant by the green woodpecker would be a 
risk well worth taking. 

Thoso who maintain with Mr. Uvarov that 
because ants have many enemies there can bo no 
advantage in the mimicry of ants might with even 
greater force argue* “that the danger would far out¬ 
weigh the advantage of the well-known longitudinal 
stripes and green oolour borne by grass-feeding 
larvae”, Think of the larger mammalia whose 
existence is bound up with the grasses. How 
dangerous to resemble grass when such quantities 
are eaten at a single meal by these huge animals ! 

So far from the following line of argument, advanced 
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in 1898,* bearing the “aspect of a beautiful fairy¬ 
tale” I believe that it is reasonable and will not be 
lightly dismissed. “When one insect resembles on ant 
by the superficial alteration of its whole body-form, 
another by the modifications of a shiold-liko structure 
which conceals its unaltered body, another by having 
the shape of an ant painted, as it were, in black 
pigment upon its body while all other parts are 
concoaled [by colour] ; another by a further modifica¬ 
tion of its body, so that it represents not an ant 
only, but the object which tho ant is almost always 
carrying —when the effect of all these results is 
heightened by appropriate habits and movements, wo 
are compelled to believe that there is something 
advantageous in the resemblance to an ant, and that 
natural selection has been at work”. 

I certainly did not allege in a former letter 7 that 
Mr, CJvarov had willingly misrepresented tho opinions 
of others. On the contrary, I expressed tho con¬ 
viction that he would not willingly do so. Never¬ 
theless his statement, “taken almost verbatim from 
the original paper”, that “A common objection to 
this [McAtee’s] method is that anything found in 
a bird’s stomach would bo in an unrecognisable 
state” is inaccurate and misleading. This supposed 
“common objection” is not the only rash 
and incorrect statement or inference in MoAtee’s 
pupor. Others were criticised at the International 
Congress of Entomology in Paris last. July in 
a paper which will appear in the forthcoming 
volume of Proceedings. Fellows of the Entomological 
Society of London and their friends will have the 
opportunity of hearing further criticisms at the 
meeting of December 7. 

I trust that those who are interested in these 
important and far-reaching questions will carefully 
study Dr. F. Morton Jones’s paper on “Insect 
Coloration and the Relative Acceptability of Insects 
to Birds”, which will appear in the forthcoming part 
of the Transactions of the Entomological Society of 
London. 

I cannot conclude without commenting on one 
other statement in Mr. Uvarov’s letter. Referring 
to tho “great problem of natural selection”, he 
writes—“it is time that attempts were made to 
elucidate it by an unbiassed accumulation of foots”. 
He does not appear to know that one of the greatest 
problems of natural selection, forming the subject 
of this correspondence, has been elucidated, and 
successfully elucidated, by tho careful and unbiassed 
observations of many naturalists, during the past 
thirty-six years. I need only mention G. A. K. 
Marshall,* 0. F. M. Swynnerton,* and G. D. Hale 
Carpenter 10 —naturalists whose work has been under¬ 
valued or altogether neglected by McAtee, and now 
by implication in the above-quoted sentence by 
Mr. Uvarov, 

Edward B. Poulton. 

Oxford University Museum. 

Nov. 11. 


1 Nature, vol. 130, p. 697, Nov. 6,1932. 

^^mlUuwnilan Miscellaneous Collection*, vol. 86, No, 7, Washington, 

* Proc. Zool, Soe . Land., p, 471 ; 1932. 

4 Journal af Anisnul Endow, Vol. 1, No. 1, p. 09, May 1932. 

* Zmtoff. Anzeurrr (Waaman-Festband), 1929, Akadumuche Veriags- 
geaelbcliaft ra.bJT, Leipzig, pp. 79-86. 

* Ltnn. Hoc. Jour. t —Zool,, vol. 26, p.696: 1898. Figures Illustrating 
the diverse methods by which the resemblance la produced are given 
on pp. 689-694 

[Nature, vol. 130, p. 202, Aug. 6,1932. 

4 Tnme.EiU.Sor. Land., pp. 287-684; 1902. 

* Taws. Sot, Jonr. t —Zow., vol. 33, pp. 203-386 ; 

** Tram. Ent. Soe. Land., pp. 1-106; 1921. 


1910. 
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Delayed Split and Pairing of Chromosomes at 
Melosls 

Some recent claims in connexion with the cyto¬ 
logical explanation of meiosis raise very important 
questions when taken in conjunction with morpho¬ 
logical development. This matter is brought to a climax 
by the recent report in Nature of a paper read by 
Prof. C. L. Huskins 1 to the Royal Society of Canada. 

Until recently, pairing in meiosis was generally 
considered to be due to the occurrence of two sets 
of like chromosomes, one set from each parent. 
Cytological study of triploids, tetraploids, etc., and 
of the detailed structure of chromosomes during 
pairing caused doubt to be thrown on this inter¬ 
pretation. Evidence and conclusions from it were 
discussed by Darlington 2 in Nature. Ho points out 
that the threads first discernible in the prophase 
of mitosis are paired (pairs of chromonemata), 
whereas in meiosis they are singlo (chromosomes) 
but later come together in pairs and, still later, 
split. Then he states the chiasmatypo theory of 
meiosis, that the pairing of chromosomes (not 
chromonemata, as in mitosis) is due to a delayed 
splitting and that the immediate cause of pairing 
is the chiasmata. The following aro quotations from 
the article referred to : 

(1) “Evidently, therefore, the single threads at the 
earlier stage were chromosomes still undivided 
although in the earliest visible stage in mitosis they 
have already divided” (p. 710). 

(2) “These observations point to the chiasmata 
being the immediate cause of pairing between 
chromosomes” (p. 710). 

(3) “The prophase of meiosis therefore starts too 
soon, relative to the splitting of the chromosomes” 
(P* 711). 

(4) “The decisive difference would therefore appear 
to be in the singleness of the early prophase threads 
in meiosis” (p. 711). 

Hedayetullah* in a very careful and detailed study 
of the somatic chromosomes of Narcissus found that 
the chromosome consists of two chromonemata each of 
which splits at metaphose into the two chromonemata 
of the newly constituted chromosome. The chromo¬ 
somes at anaphase and metaphase of mitosis thus 
show as double structures (pairs of chromonemata). 

In a paper read on August 22 before Section M 
of the Australian and New Zealand Association for 
the Advancement of Science, 4 1 pointed out that the 
double structure of the anaphase and telophase 
mitotic chromosomes is not consistent with the 
single structure of the early prophase meiotic chromo¬ 
somes ; and that the resolution of this inconsistency 
requires a study of the last premeiotic mitosis (a 
study about to be taken up in Acacia Baileyana 
where that mitosis can be identified with certainty). 
In the issue of Nature received in Australia this 
week, there is the report of an answer to this question 
by Huskins 1 , who finds that the metaphase split of 
the chromonemata does not occur in the last pre¬ 
meiotic mitosis. 

While Huskins’ work appears to resolve the diffi¬ 
culty outlined above, it raises further very far- 
reaching and important questions. Now, in most 
ovules and some anthers the last premeiotic division 
results in the formation of primary parietal and 
primary sporogenous cells. If in this division the 
chromosomes emerge not split, then the conditions 
for meiosis must occur in both primary parietal 
and primary sporogenous cells of many plants. 
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Darlington* (p. 711) says : “If we consider that there 
is a universal attraction of threads in pairs at the 
prophaso of any nuclear division, as wo see it at 
mitosis, it follows that this condition is fulfilled by 
the pairing of chromosome threads when they are 
still single”, also quotations (3) and (4) above. 
Why, then, does not meiosis occur also in the primary 
parietal cells of those plants the primary sporogenous 
cells of which function as mother cells ? Such a 
question (mutalis mutandis) becomes still more acute 
when the archosporial coll functions as a mother cell. 

I am undertaking work on the cytology of Acaoia 
Baileyana to seek some contribution to the solution 
of these problems. 

It is worth noting that the larger microsporangia 
which are more easily handled for plant cytological 
study would not havo a morphology that calls up 
the questions just brought forward. Moreover, it is 
notorious how little cytological work is done on 
mogasporogonesis where such questions would inevit¬ 
ably arise. Perhaps one might close with a plea for 
a closer association of cytology with the study of 
morphological development. 

Ivor Vickkuy Newman. 

Department of Botany, 

University of Sydney. 

Sept. 15. 

1 (\ L. Huskins, Nature, 130. J5<5. July 80, 1932. 

a r. 1). Darlington, Nature, ie7, 709, May 9, 193K 

* S. ll'Mlayoluflah, J . Roy. Mic. Sca. t (3), 61, 347 ; 1931. 

* 1. V. Nowmun, Report Sydney Mectlmc Aust. N.Z., Ahs. Adv. 
Sconce. 1932 (In press). 

Motions of Bodies of Oil on the Surface of Alcohol- 
Water Solutions 

Tuk reaction was first observed when preparing 
a solution of spirit and water in which to suspend 
a body of oil as a sphere. The density of the solution 
was too great, anti the oil rose to the surface as a 
thick lens-shaped drop. In this state, it was observed 
that the drop always moved away from an observer, 
and, on investigation, this was found to be due to 
the heat of the observer’s body. 

Tho effect was used to illustrate surface tension, 
but, after numerous repetitions, it was noted that 
the drop always tended to return to a unique position 
on tho surface of the solution very soon after the 
disturbing cause was removed, for example, by the 
observer vacating the room for a few minutes. 

To test this fact, the flask was shaken and replaced. 
This did not modify the tendency of the drop to 
return to its place on the liquid surface ; tliis place 
was then named, for convenience, the rest-position; 
it was found to be invariable, in any given position 
of the flask in the room, so long as the hoat field 
of the room remained tolerably constant. 

Further tests of this phenomenon were made by 
placing the flask on a turn-table and rotating it; 
in all oases it was found that the drop returned to its 
rest-position as soon as the solution ceased to rotate. 

Reactions were found to take place in flasks and 
beakers of glass, china, and metal, but they appeared 
to be modified by the substance of the vessel. AH 
reactions are modified by plane or curved surfaces 
of glass, metal, paper, etc., placed outside a vessel 
like reflectors ; they modify the motion from a warm 
body, and they modify the path of return to the 
rest-position, according to the angle at which such 
reflectors are set. 

There is reason to believe that a magnetic field 
modifies reactions ; it is still in doubt whether a 
moving magnetic field produces motion in an oil drop. 
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Light radiation has been found to cause displace¬ 
ment of a drop under conditions which prevented a 
heated body from producing any reaction. The 
question remains open whether some portion of light 
energy had been converted into heat. 

Energy given out by an electrified body causes 
motion of a drop. 

It Boems probable that those who are interested, 
and who have facilities for strictly eliminating given 
forces, will find that all forms of radiation are 
effective in causing displacement of a drop. 

Experiments have been mado and repeated 
numerous times with flasks in lines and in groups. 
The motions of drops in flasks in groups are suggestive 
of speculations which it would be premature to 
present seriously. 

All the work has been done with alcohol-water 
solutions. The reason was that other solutions were 
tried, but observations wore embarrassed by 
secondary phenomena which could be excluded only 
by using a fairly constant liquid solution. 

It may be mentioned that some experiments 
were made with an oil drop suspended between a 
water Burfoco and a petrol surface; the results 
were quite indefinite, but they seemed to indicate 
a possibly interesting line of investigation. 

The proportions of alcohol to water respectively 
1:4 give satisfactory results with the oils named ; 
exact density is not important, but homogeneity of 
solution is essential. A liquid surface about 10 cm. 
in diameter with an oil drop about 15 mm. diameter 
is convenient for observation. 

The working hypothesis has been that a liquid surface 
is, in effect, a neutral gravitational plane where abnormal 
displacements may be caused by infinitesimal forcos. 

Glemham, C. T. Jacob. 

Harpenden Rd., 

St. Albans. 

Oct. 28. 

I think probably no unusual forces are involved 
in the motions of oil drops floating on water-aloohol 
solutions described by Mr. Jacob. A liquid surface, 
unless of enormous extent, is not a plane; the 
influence of the curvaturo at the walls extends several 
centimetres to the interior of the surfaoe. It is 
probable that the curvature of a liquid surfaoe in 
a vessel ten centimetres diameter, or even larger, 
would be sufficient to cause a floating drop to seek 
the central position, that is the lowest, by simple 
gravitational forces; it would move downhill. 
The curvaturo in the central part of such a surfaco 
would be so small, that very minute forcos would 
suffice to displace the drop from a strictly central 
position. In the presence of minute, but permanent 
convection currents caused by differences of tem¬ 
perature in the different parts of the vessel, the 
position of rest might be some distance from the 
centre, the natural tendency of the drop to move 
to the lowest point being balanced by a stoady 
convection current. It is possible that the effect 
of the oloctric field in moving the drops is duo to 
a charge on the surface of the drop ; but the equili¬ 
brium is so easily disturbed that it seems possible 
that all the phenomena may be due to convection 
currents, balanced against a minute gravitational 
restoring force. 

The Sir William Ramsay N* K, Adam. 

Laboratories of Physical and 
Inorganic Chemistry, 

University College, W.C.l. 
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Abnormal Winds in Cordoba 

Fob some months past—since about June to the 
best of my recollection—we have had an abnormal 
amount of wind from the east and south-east* In 
fact it could be said that such were and are still 
the prevailing winds. 

Ordinarily the winds in Cordoba are from two 
opposite directions—north to north-east, warm, dry 
winds, accompanied by clear skies which usually 
occur the greater part of the time ; and cold, strong 
winds from tho south to south-west which follow the 
passing of a ‘low* to the north, for a few hours or a 
day, seldom longer, often cloudy and with rain. 
Tho nights on tho pampa are with few exceptions 
calm. The few exceptions are when a "low* is passing 
and not always then. At altitudes abovo 1,500 
metres there are usually high winds at night. 

West winds are practically unknown and winds 
from the eastern quadrant almost as rare, in normal 
times. For those reasons the large amount of east 
and south-east winds during the past winter is out¬ 
standing and undoubtedly significant. 

What is the cause of these deflections ? It appears 
to be suggestive that they are of the kind that 
might be oxpected if influenced by the volcanic 
eruptions in the Andes. The centre of these eruptions 
is in a latitude slightly south of Cordoba, so that the 
south-east winds would be blowing counter-olockwiBO 
about that region of eruption as about a cyclonic 
area—a high temperature *low*. 

These south-east winds observed here are surface 
winds, of course, and I have no means of knowing 
whether the winds in other regions conform to such 
a possibility or not, or whether the winds at higher 
altitudes have been affected also. 

These east to south-east winds have been accom¬ 
panied by unusual cloudiness and humidity, and 
just recently by heavy precipitation in the region 
to the east, traversed by these winds from the 
Atlantic, inundating thousands of hectares and 
destroying tho crops. Whether or not the volcanic 
eruptions have anything to do with the abnormal 
direction of these winds will require a study of 
extensive data. If such is not the cause there is 
some other. From time to time news comes of out¬ 
bursts from the volcanoes in the Descabezada region. 
I do not know if they are in continuous eruption, 
but from the presence of voloanio ash in the air 
almost continuously during the winter, it seems 
probable that such has been the case. 

The object of this note is to direct attention to a 
matter which appears to be worth investigating. 

C. D. Perrink. 

Cordoba. 

Oct. 18. 


The Hon. Mrs. Huia Onslow 

It has been decided to prepare a memoir of the 
late Hon. Mrs, Huia Onslow, better known to the 
scientific world as Muriel Wheldale Onslow, whose 
obituary notice appeared in Nature of June 11, 
1932. I shall be very grateful if those who have 
letters in their possession written to them by Mrs*, 
Onslow would kindly lend them to me for this pur¬ 
pose. They should be addressed to me and will be 
oarefuliy preserved and returned to their owners. 

Florence M* Durham. 

Hawkem, Otter ton, 

Nr. Budleigh Salterton, 
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Research Items 


Stone Implements of Choukoutien.—More abundant i 
archaeological material and further field work have 
made desirable a new and supplementary exposition 
of the facts relating to the stone industry of the 
Peking man deposits by P. Teilhard de Chardin and 
Dr. W. C. Pei (Bull. Oeol. Soc. China , 11, No. 4). The 
sediments of the Choukoutien Locality 1 (Sinanthropus 
cave) are a massive hard breccia in which at least 
three cultural zones can be distinguished. The entire 
deposit of Zone A is of red, yellow and black banded 
sandy clay in which Aa, by a dense accumulation of 
quartz chips and burnt bones, is strikingly similar 
to the classical culture layers of the western European 
caves. Zone B , remarkably interesting stratigraphic* 
ally, has yielded but a small series of flaked boulders 
(choppers). Zone O, with the implements of which 
this communication deals chiefly, is especially signi¬ 
ficant os the artefacts were discovered in association 
with Sinanthropus remains. Zone C has exactly the 
same lithological character as Zone A. The fauna 
collected in association with ashes and stone artefacts 
is abundant and characteristic (Equus sanmeniensis, 
Rhinoceros "sinensis', R. cf. tichorhinm (?), Elephas 
noniadicus , etc.) Outside the threo zones, artefacts 
are found from place to place and moro may be forth¬ 
coming. In Zone C several thousands of minor 
fragments of stone have boon found arid moro than a 
hundred chipped or intact foreign boulders. The 
stone is green sandstone, commonly, but also voin 
quartz and, exceptionally, quartzite or quartz- 
porphyric rock. Provisionally the specimens are 
classified as flaked boulders, truncated boulders, 
choppers, quartz cores, scrapers, pointed implements, 
and chippixl or flaked limestone pieces, possibly 
anvils or hammer stones. The provisional opinion is 
expressed that the industry of Zone V moderately, but 
distinctly, exceeds what would be expected to be the 
most primitive recognisable human industry. The 
makers already had some definite methods of choos¬ 
ing, breaking and adapting stone to several uses ; 
but in so doing they obeyed, rather than mastered, 
their material. 

Prehistoric Cults in Portugal.—The connexion between 
Christian shrines and prehistoric sites which has been 
shown to be highly probable in the instance of Saint 
James of Compostela in Spain, is demonstrated to be 
equally probable in Portugal by the Rev. E. O. 
James in a communication which appears in Folk - 
Lore f vol. 43, No. 3. At Mattosinhos, a few miles 
from Oporto, is the church of Bom Jesus de Boucas, 
said to be the oldest shrine in the country which 
is visited annually by 30,000 pilgrims. The present 
church was built in the sixteenth century to house 
a miracle-working oross, alleged to have been carved 
by Nioodemus, which floated to Portugal from Joppa 
under divine guidance. It landed at Leix5es, a well-, 
known harbour and refuge for vessels avoiding the 
treacherous bar of the Douro. Although there is 
no evidenoe of megalithic monuments in the neigh¬ 
bourhood of Leixdes, a pile of rough stones, now 
surmounted by a tower, stands behind the chapel 
which marks the landing-place of the cross, and the 
whole tradition of Mattosinhos points to a legend 
of the Santiago type. The country to which the 
Douro gives access is a wide productive belt full 
of mines, especially of tin and gold, which were 
worked by the Romans, and presumably long before 
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their day, while there is evidence of important 
ancient settlements in the province of Minho. The 
hermitage of S&o Rom&o was founded on the site 
of a ruined Romano-Celtic town. To this hill 
pilgrimages have been made annually on Augqst 0 . 
Braga, the seat of the primate of Portugal, is the 
Roman Bracara Augusta. Near it is the sanctuary of 
Bom Jesus do Monte, visited by thousands at Whitsun¬ 
tide, and beyond it is another holy hill, the shrine to 
the Virgin of Someiro. On the way up to the latter 
is a small dolmen, revealed in making a motor road. 

Psychological Effects of Noise.—The effect of noise on 
the human mind and body is a problem of much 
practical importance. Does noise diminish efficiency 
and increase liability to accidents ? Is there any 
evidence that it plays a part in the development of 
nervous and mental disorders ? Two recent investiga¬ 
tions, one in a laboratory and the other in a workshop, 
seem to indicate that noise is not a negligible factor 
in determining industrial efficiency (“Psychological 
Experiments on the Effects of Noise”, by K. U. 
Pollock and F. C. Bartlett. “The Effects of Noise 
on the Performance of Weavers”, by H. C. Weston 
and S. Adams. Industrial Hoalth Research Board. 
Report No. 65. London : H.M. Stationery Office, 
1932). Pollock and Bartlett, studying the psycho¬ 
logical effect of noise on a simple motor skill and 
upon mental work in a laboratory, found a diminution 
of efficiency at first but this initial effect appeared 
to be only temporary. Weston and Adams carried 
out their investigation in a Lancashire weaving shed 
and used ear protectors on the workers to reduce 
noise. The effeot was an inorease of about ode per 
cent in the average hourly output. The authors 
find evidence which suggests that oven after years 
of work in a noisy environment the worker does not 
become completely adapted to noise. As is inevitable 
in any preliminary work, these two studies open 
up at least as many problems as they claim to solve, 
but taken together they indicate that noise may 
under certain conditions exercise a disturbing effect 
upon human efficiency, though to a less degree than 
is commonly supposed. 

Phases of Locusts in South Africa.—Under the fore¬ 
going title Prof. J. C. Faure of the University of 
Pretoria contributes an important paper, of general 
scientific interest, occupying part 3 of vol. 23 of the 
Bulletin of Entomological Research (September, 1932 : 
pp. 293-405, plates 14-38 and one map). Prof. Faure 
discusses the main theory of locust phases, due to 
Uvarov, and proceeds to detail the results of an 
extensive series of experiments designed to test the 
theory in so far as South African locusts .are 
concerned. Most of his work was undertaken 
with the brown locust, Locustana pardaUna , a 
species of prime importance in South Africa. 
His results show that 97 per cent of hoppers 
in the gregarious phase was obtained in the F x 
generation from adults in the solitary phase taken 
in the field, by rearing the progeny in a dense 
crowd. Other experiments showed that locusts in the 
solitary phase, if collected early enough in their 
development as hoppers and crowded in cages, 
acquire the coloration of the gregarious phase before 
reaching maturity. Owing to the fact that no swarms 
exhibiting the extreme characteristics of the 
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gregarious phase occurred in South Africa while the 
work Was in progress, it was not possible to investigate 
similarly the transformation in the opposite direction, 
that is, from the gregarious phase to the solitary one, 
Recourse was consequently made to material in the 
gregarious phase obtained in civgc experiments and 
to hoppers showing gregarious characters obtained 
from eggs laid by caught individuals in the transient or 
intermediate phase. By isolating individuals singly 
in cages, Prof. Faure was able to show that trans¬ 
formation from the gregarious phase to the solitary 
phase actually took place under these conditions* , 
Detailed examination of the coloration and of bio¬ 
metric data indicated that actual phases, comparable 
with those occurring in the field, were obtained. The 
same conclusions were arrived at with regard to 
experiments conducted with the subspocios migrato - 
rotde8 of LocuAta rnigratoria . The effects of environ- i 
ment on colour forms, the influence of heredity on 
phase production and other experiments are also 
recorded in this paper. The most important 
results achieved are shown in the experimental 
production of one locust phase from another, thus 
confirming in a significant manner the general truth 
of the phase theory. 

Transmission of Light through Air and Water.- Quan¬ 
titative measurement of solar radiation, never easy, 
is not mode easier when the passage of light through 
eea or lake water has to be studied on board ship. 
Dr. W. R. U. Atkins, in “Solar Radiation and its Trans¬ 
mission through Air and Water” {J. Gonseil Inter - 
national pour VExploration de la Mer , 7, pp. 171-211, 
1932) has summarised his own work with Dr. H. H. 
Poole, as woll as that of other workers on both sides 
of the Atlantic. He proceeds from the examination 
of light os it reaches the earth by moons of colour 
filters and photoelectric cells to the penetration of 
light through water. For this purpose recent workers 
have favoured the pyrlimnometor (effectively a 
thermopile) and the photoelectric cell. Atkins ha* 
found the vacuum cell more reliable than the gas- j 
hik'd. The photoelectric current may be measured 
either potontiometrically or by means of the neon 
lamp. Tho apparatus assembled for the United 
States row‘arch ship, Atlantic, is illustrated. 

Thermophilic Amoebae. —Dr. L. (i, M. Baas Becking, 
Botanical Institute of Leyden, Holland, reports the 
presence of cysts of an unclassified ammba in waters 
oollootod from the hot geysers of Yellowstone Park, 
U.8.A. These cysts began to germinate on the hot 
stage at 50°-52 Q G\, and withstood a temperature of 
a little above 60° f for an hour. The therm of >hilic 
characters of this organism, therefore, approximate 
to thos© of the amoebae recorded by Dr. E. Hindle 
from the thermal springs at Dax, near Bordeaux (soo 
Nature, 130, 780, Nov. 19, 1932). It is probable 
that the examination of material from similar sources 
would reveal the existence of many other examples 
of micro-organisms living at high temperatures, in 
addition to the well-known thermophilic bacteria. 

Frost Protection for Plants*—The practical gardener 
baa to wage continual war with frost in the late 
spring and early autumn, even in Great Britain, but 
the problem is more acute in the United States. 
Many types of protector have found their way on 
to the market, and the relative merits of some of 
these, together with a physiological study of frost 
protectors in general, form the subject of Technical 
Bulletin No. 124 of the Agriculture Experiment 
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Station of the Michigan State College (“The Various 
Effects of Frost Protectors on Tomato Plants’* by 
R. P. Hibbard, pp. 1- 36, 1932). The protectors were 
in the form of more or less conical caps made from 
transparent paper or cellulose preparations. In one 
year of the six during which they were under test 
they were of definite benefit in preventing frost 
damage to young tomato plants, in two yeans of 
doubtful benefit and in three years none at all. They 
caused a diminution in intensity of light which was 
often detrimental, though protected plants were 
usually larger than unprotected plants. The author 
believes that tho raising of twice as many seedlings 
as are really wanted is a surer and more economical 
insurance against damage by frost, since half can 
be planted early and the other half used to replace 
them if necessary. 

Origin of Leucitites and Related Rocks. A detailed 
account of the petrology of the volcanic fields near 
Ruwonzori has been prepared by Prof. A. Holmes, 
with chemical analyses by Dr. H. F. Harwood 
{Quart. Jour. Geol. Soc. f pp. 370-442 ; 1932). 

The associated rockH include olivinc-leucitite, 
leucitite, potash-ankaratri to, melilite-basalt, and 
biotite-pyroxenite. It is pointed out that the lime¬ 
stone assimilation hypothesis of Daly and Shond 
provides no way of ensuring an excess of potash 
over soda such as characterises the province under 
discussion. Moreover, no limestones am present 
either in the rocks exposed at the surface or among 
the ejeoted blocks, which provide samples of the under¬ 
lying crust to a considerable depth. The absence 
of granitic and basaltic rocks, of related types, and 
of felspars, suggests that any hypothesis invoking 
granitic or basaltic origin is untenable for this 
particular province. The rocks have marked geo¬ 
chemical peculiarities which relate them to kimber¬ 
lite, the rook of the diamond pipes of South and 
Central Afrioa, and this suggests a magmatic ancestry 
l in which peridotite magma plays the parental part. 

I It is thought probable that the magmas of kimberlite 
and olivine-leucitite may be generated by the 
abstraction of the constituents of eclogite and <1 unite 
from a primary peridotite magma under conditions 
of high pressure, and that the magmas of melilite- 
basalt and alnoite may be generated under conditions 
of somewhat lower pressure by the early crystallisa¬ 
tion of enstatite as well as olivine. Evidence of 
the separated crystalline phases is traced in the 
eclogite and dunifce nodules of the diamond pipes 
and in the enstatite phenocrysts of the melilite- 
basalt tuffs of Uganda. 

Radium in Hungarian Rocks.—The radium contents 
of some Hungarian igneous rocks have been deter¬ 
mined by S. 8. de Finely, using tho method of 
Mache and Bamberger. The results for sixteen 
locks, together with new chemical analyses of each, 
have now been published (Amer. J . Sci., Oct., p. 306). 
Ten granites gave amounts ranging from 1 *43 to 
3-69 x 10 11 gm. of radium per gram of rock, the 
average being 2*60 x 10~ u . The latter is close to 
the European average so far determined, but is 
higher than that for the otherwise similar rooks of 
eastern North America. In four andesites the radium 
ranges from 1*64 to 2*38 x 10 lf , and averages 
1*96 x 10" la . In two 'basalts’, which seem to be 
wrongly named in view of the chemical analyses, 
the radium contents are respectively I *48 and 
1*93 x 10 J *. 
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A High-Voltage Generator.—The Physical Review for 
October 15 contains an interesting suggestion for a 
high-voltage generator. It is known that largo 
frictional charges arc produced by blowing dust- 
laden air against a conductor. Experiments show 
that a charge of 6 x 10“ # coulombs can be produced 
by blowing 1 gm. of diatomuceous earth, and it is 
suggested that a machine could bo constructed to 
genorate 1 milliampero at potentials of the order of 
one million volts. An experimental apparatus was 
constructed in winch 1 *5 gm. per second of dia- 
tomaceous earth was blown through insulating tubes 
and then through metal tubes arranged diametrically 
in a spherical corona shield. A voltage of 200 kilovolts 
was obtained and a current of 8 x 10" * amperes 
could be drawn from the sphere at this voltage. 

Collisions of Neutrons with Electrons and Atomic Nuclei. 
—Dr. H. S. W. Massey has discussed (Proc. Roy. 
Soc Nov.) tho collisions of neutrons with electrons 
and atomic nucloi. The model of the neutron used 
is a hydrogen atom in a nearly zero quantum state — 
this model is not admitted by ordinary quantum 
mechanics, but a non-relativistic theory is certainly 
inapplicable to these conditions. Tho collision rela¬ 
tions are worked out by tho method of Bom, Faxon 
and Holtsmark. Tho introduction of the value of 
the collision cross section with load nuclei (presumably 
obtained from absorption experiments) allows an 
estimation of an upper limit for the radius of tho 
neutron of 2-0 x 10” 18 cm. It is then found that the 
collision areas with light nuclei vary with the square 
of the nuclear charge—a much larger variation than 
is consistent with experiment. The author concludes 
that the collisions are determined by an internal 
nuclear field, the penetration being very close. In 
the case of protons the experiments also appoar to 


require the interaction to be controlled by a power¬ 
ful intra-proton field. The collisions of the model 
neutron with electrons are shown to be negligibly 
probable. 

The Hydrogen Isotope, H*.—In the Physical Rexriew 
for October 1, K, T. Bainbridge describes moasut’O- 
ments of the atomic mass of the hydrogen isotope H*. 
The measurements are important as a clue to the 
structure of the H a nucleus, since the packing 
fraction and binding energy of the nucleus may be 
calculated from thorn. Ordinary hydrogen and 
hydrogon fractionated by Brickwedde were succes¬ 
sively used in a discharge tube mass-spectrograph. 
With the enriched hydrogen an ion was 

observed and its position was compared on a micro- 
photometer record with that of He+. Tho mass 
found was 2-01351 ± 0-00018 (O 1 * *= 10), and if 
the nucleus consists of two protons and an electron, 
the energy of binding is 2 x 10 # volts. If the nucleus 
consists of a proton and a neutron of mass 1 -0007, 
the binding energy is 9*7 x 10 & volts. Dr. Bainbridge 
brings forward considerations to show that H* is not 
a very likely unit in tho building up of heavier nuclei. 
In tho Physical Review for Octobor 15, Hardy, Barker 
and Dennison examine tho infra-rod absorption spoc- 
trum of hydrogen chloride. In some of the experiments, 
the gas was an enriched specimen prepared from electro¬ 
lytic cell residues. The spectra showed band-lines 
corresponding to H a CI afi and H*01* 7 ; and calcula¬ 
tions show that H a Cl was present to the extent of 
about 1/35,000 in ordinary hydrogen chloride and 
about ten times os much in enrichod specimens. On the 
assumption that the molecular fields were identical 
for H l Cl and H a Cl, the atomic mass of H a was 
found to be 2-01307 ±0-0001, in satisfactory agree¬ 
ment with Bainbridge’s value. 


Astronomical Topics 


Standard Times throughout the World.—A useful 
brochure, with this title, published by tho U.S. Bureau 
of Standards, contains maps and tables which give 
the differences between the times used at various 
stations and those of Greenwich and Washington. 
The maps bring out the fact that the boundaries of 
the successive hourly time zones are far from con¬ 
forming with tho theoretical meridians ; in fact they 
ore made to conform with the boundaries of States 
or countries. One might expect that the 180° meri¬ 
dian where the day changes, which is nearly all water, 
would bo straight; but even this shows notable 
deflections. These irregularities emphasise the utility 
of such a publication as the present one ; without it 
one might frequently make errors of an hour. 

Spectrum of Epsilon Aurigse.—An exhaustive study 
of the spectrum of this remarkable eclipsing 
variable star by E. B. Frost, O. Struve and C. T. 
Elvey has been published (Pub. Yerkes Observatory, 
vol. 7, pt. 2). It is chiefly baaed on speotrograms 
obtained at Yerkes in the years 1899-1901 and 
1917-1931, but results obtained elsewhere have also 
been utilised. The curve of radial velocities from 
all sources shows a prolonged minimum about 1910 
and another about 1930 ; the only maximum during 
the period discussed was about 1925; the extreme 
velocities are about —13 and +20 km./eeo, The 
light-curve shows that an eclipse began in April 1928 ; 
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the light declined steadily for six months, then 
remained constant for a year at 4*2 mag., then 
returned in six months to the normal value 3 *4 mag. 
Asymmetry in the spectral lines begins about 200 
days before the eclipse begins, and continues after 
it ends ; the explanation given is that the eclipsing 
star has a very extensive atmosphere, the depth 
of which is determined from the measured velocities 
to be more than an astronomical unit; tho light 
from the primary suffers absorption in this atmos¬ 
phere. Other peculiarities in the spectral lines 
suggest that the secondary star has rapid rotation, 
producing an atmosphere flattened at the poles and 
extended at the equator. Its atmosphore is also 
concluded to be free from magnesium, as this is 
the only strong line in the spectrum of the primary 
that is not strengthened during eclipse. 

The article also refers to Zota Aurigae, which lias 
many points in ooramon with Epsilon ; but in its 
case the spectrum of the eclipsing star (of type K5) 
remains visible throughout the period. 

Correction to "Astronomical Notes for December".—The 
times of ocoultations of stars by the moon given in 
Nature for Nov. 20, p. 817, were those for Edinburgh; 
the times for London are : t Aquarii, Deo. 3, 0 to 27« 
p.m..; fi Arietis, Dec. 9, llhS"* p.m. ; p Leonis, 
Dec. 19, 0 h 24® a.m. ; reappearance l n 29“ a.m., 
angle 310°. 



854 


NATURE 


[December 3, 1932 


Prehistoric Sites near Flagstaff, Arizona* 


S OME interesting inferences as to the geographical 
and economic factors involved in the develop¬ 
ment and distribution of prehistoric Pueblo culture 
in parts of northern Arizona aro drawn by Dr. 
Harold S. Colton in a report on a survey of pre¬ 
historic sites in the neighbourhood of Flagstaff, 
which was carried out on behalf of the Museum of 
Northern Arizona in the course of ten summers 
between the years 1010 and 1930. It is tho intention 
of the Museum ultimately to survey all sites in tho 
northern area of the State, taking Flagstaff as a 
centre, but, for tho present, attention is confined to 
those sites which lio to tho cast, between Flagstaff 
and the Hopi villages on tho edge of tho Painted 
Dosort. 

The area under investigation culminates in the 
San Francisco, volcanic field, which is the second 
largest in the United States, and supports two 
hundred extinct cones, of which the highest form 
the massif known os San Francisco Peaks (12,700 ft.). 
From here tho land slopes down into the valley of 
tho Little Colorado Kiver, rising again in terraces 
of vari-coloured cliffs, on the last of which stand tho 
Hopi villages, to the Painted Desert. 

The geological structure of the area is soon to 
have been an important factor in determining the 
distribution of prehistoric culture. Beneath the fields 
of volcanic; ash and sand lie the Moencopi red sand¬ 
stones and shales, the only rocks over a wide area 
which hold water. Wherever they have not been 
denuded, springs are found. Beneath them lie 
Kaibab limestone and Cnnconino limestone, both of 
which are waterless. 

A further factor, which was discovered in 1930 
only, is tlie recent activity of Sunset Crater in oarly 
Pueblo times. This was clearly a dominant event in 
the history and culture of the PuobJos. It took 
place somewhere between A.D. 000 and a.i>. 850. A 
cover of black basaltic sand was then spread over the 
land for a radius of about twenty miles, in places 
near the crater to a depth of as much ns two feet. 
It acted os a mulch, retaining the moisture and 
affecting the flow of the streams. It was eminently 
suited to the digging-stick typo of cultivation affected 
by the Pueblo peoples. Tho; population, which had 
hitherto congregated near the peaks, whore a water 
supply was assured, is seen to have now spread 
olensely over the area covered by the volcanic sand. 
They withdrew once more to the earlier sites near 
the; peaks, or the shelter of the escarpment, when the 
pro;vailing winds in the course of time had retnovod 
tho sand, except where anchored by vegetation, and 

* “A Survey ol' Prehistoric Sites In tho Region of Flagstaff, Arizona.'’ 
My Harold 8. ( niton. Bulletin 104, Bureau of American Kthuolouv. 
11*32. 


had deposited it in the canyons, whence much of it 
has been carried away by the waters of the Little 
Colorado. 

The operations of the survey with which Dr. 
Colton deals in the present publication recorded 728 
sites situated in the drainage areas of two tributaries 
of the Little Colorado, Walnut Creek and Headman’s 
Wash. The intervening watershed is omitted for 
future consideration. 

Four culture horizons were recognised, which, in 
accordance with the nomenclature now adopted in 
Puebloan archecology, are classed os Baskotmakor 
III, Pueblo I, Pueblo II and Pueblo III. Tho tree- 
ring chronology worked out by Prof. Douglass on the 
basis of the growth of tho troes used in Pueblo 
architecture, gives circa A.D. 900 for a few Pueblo II 
sites ; for Pueblo III, circa A.D, 1050-1300 ; and for 
Pueblo IV, A.D. 1300-1600. Applying this scheme to 
sites in tho Flagstaff area gives the following as 
approximate dating for certain sites: Wupatki, 
1087-1197; Citadel, 1192; Turkey Hills, 1203 -1278; 
Ruin J, 1192. Pueblo IV and V aro not represented. 
It was in late Pueblo II and early Pueblo III that 
tho improvement in the conditions of agriculture 
and irrigation afforded by the black volcanic sand 
fostered tho spread of a dense population over a 
wider area. The sites of these periods are thickly 
distributed between tho Peaks and the Little 
Colorado, Black basaltic sand first enters into the 
tempering of material used in pottery in middle 
Pueblo II. 

It is also to be noted that in Pueblo II and Pueblo 
III the pottery complexes in the Walnut Creek 
drainage and Deadman’s Wash differ markedly anti 
point to a complete dissociation of the two areas in 
culture. For this entire separation of the two tribes 
no reason is at present apparent. 

No loss than eight characteristic types of the 
Pueblo dwelling have boon recorded in the area. 
They range through all stages from pit-houses to the 
Puebloan masonry multicellular dwelling. Some of 
the most interesting and characteristic dwellings are 
tho cliff-shelters of Walnut Creek, south-east of Flag¬ 
staff, where the Kaibab limestone, overlying a 
precipitous wall of Conconino sandstone, weathers 
characteristically in a series of steps forming lodges 
with overhanging roofs. Hero on each tier, rooms 
have been built in single rows, though in one or two 
places outer rooms have been added. Several of the 
dwellings have seven and eleven rooms; one is 
estimated doubtfully at thirty rooms. Tho greater 
number of these sites belong to Pueblo II and early 
Puoblo III, 

A beginning has been made in the further explora¬ 
tion of the whole area by excavation. 


The Locust Problem 


T HE fourth report of the Committee on Locust 
Control of the Economic Advisory Council* 
contains* a survey of investigations carried out in 
1931, and a programme of work for 1932-33, Since 
the presentation of the previous report of the Com¬ 
mittee, in 1930, invasions by the desert locust 

• Economic Advisory Council: Committee on Locumt Control. 
Fourth Report; Survey of Locust Investigations in 1931 and Pro¬ 
gramme of Work for 19&2-33. (Cnid. 4124.) Pp. 43. (London : H.M. 
Stationery Office, 1932.) If. net. 
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(Schietocera gregaria Forsk.) have continued in almost 
all the countries in Africa and western Asia that 
were previously affected. Further, a new and even 
more serious menace to agriculture in tropical Africa 
has presented itself in the appearance of great 
swarms of two other species of locusts, namely, the 
tropical migratory locust (Locusta migratorioides R. 
and F,) and the red locust (Nomadacria Beptemfatciaia 
Serv.). 
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Information gathered from official souroes shows 
that the damage caused by locusts during the presont 
outbreak (the period 1927-31) can be estimated, in 
round numbers, as exceeding £6,000,000, while about 
£1,000,000 has boon spent on control measures. The 
whole course of this outbreak clearly indicates how 
close is the dependence of the locust situation in any 
one territory on the general incidence of the p«wfc 
over wide areas. This interdependence shows that it 
is almost futile to control locusts in a few isolated 
districts. There is an urgent need for concentrating 
on investigations into the original breeding grounds 
of oaoh locust species. The discovery of Hiich areas 
would open up the possibility of each species being 
dealt with under relatively localised conditions before 
it is able to spread and become diffused. 

The events of the past two years all emphasise the 
urgency of discovering the specific factors that result 
in locust invasions in order that a far-reaching policy 
for the prevention, or at least the reduction of future 
outbreaks, may be devised. The Committee has 
drawn up a comprehensive programme of work that 
it recommends to bo carried out in 1932-33 and 
undertaken through the Imperial Institute of Entomo¬ 
logy. At tho headquarters of the Institute it is 
advised that tho collection, study and analysis of 
available information on tho problems involved 
should bo continued and extended. The work also 
includes the task of transferring all records, both old 
and new, of locust migrations and breeding to maps 
covering defined periods. Such maps should prove 
invaluable for tracing the courses of all known 
invasions and in serving as the basis for studios con¬ 
nected with them. Furthermore, as the Institute is 
acting as the recognised international clearing house 
for all information dealing with anti-locust investi¬ 
gation, in thiH way it is in a position to assist all 
countrios directly affected by invasions. The collec¬ 
tion of specimens from swarms appearing in different 
lands, and at diverse times, is also boing undertaken 
and their availability at tho Institute will provide 


essential material for biometrical and other studies 
of the phase problem. 

The field campaign, drawn up by tho Committee, 
covers the investigation of the life-cycles of the 
locust spocies already mentioned ; studies of their 
swarming and transitional phases ; the correlation of 
locust activities with meteorological data and the 
toting of control measures. These aspects of tne 
work will continue under tho direction of the Chief 
Locust Investigator, Mr H. B. Johnston. 

Tho co-operation of tho governments of all 
countries affected by locust invasions is a matter of 
prime importance. It is now recognised that investi¬ 
gations of the character planned require to be 
international if the basic problems concerned are to 
be fully solvod. The Committee acknowledges the 
value of tho co-operation already afforded by the 
French and Italian Governments, and by the ad¬ 
ministrations of British colonies and territories, but 
is anxious to develop mutual effort and tho pooling 
of information on a much wider scale. Recommenda¬ 
tions are consequently made that the Economic 
Advisory Council should invite tho Secretary of 
State for Foreign Affairs to communicate copies of 
the present report with an expression of hope of 
co-operation, in the work now planned, of govern¬ 
ments that wore not represented at tho Rome 
conference on locust control in 1931. 

In tho matter of finance, the recommendations of 
the Commit too are on a vory modest scale considering 
the importance of the schemes involved. The 1932-33 
programme, as estimated, can bo carried out at a cost 
of £3,800, of which £396 represents capital expendi¬ 
ture on tents, apparatus, etc., and £3,406 is recurrent 
expenditure mainly for salaries, wages and travelling 
charges. It is to be hoped that the campaign now 
taking shape will bo allowed to develop so fully as 
possible, in view of the magnitude * of the losses 
sustained through locust invasions in so many areas 
of tho British Empire and indeed throughout the 
world. A. D. Imms. 


The Rubber Industry of Malaya 


A SERIES of memoranda with an introduction by 
Dr. H. A. Tempany which have recently been 
issued in Malaya deal with the position of tho Rubber 
Research Institute of Malaya and indicate that four 
distinct proposals for the future are before the Board. 
The retrenchment memorandum put forward by tho 
executive committee estimatos 360,000 dollars as tho 
sum on which the Institute’s activities can be main¬ 
tained. This involves a reduction in expenditure of 
183,000 dollars and at a special meeting of the Board 
of the Institute held on June 28, the recommenda¬ 
tions of the executive committee were adopted with 
minor modifications. 

The proposal of the Hon. B. J. R. Barton that the 
whole of the work of the Institute should be amalga¬ 
mated with the Department of Agriculture was 
prompted by the belief that, while the retrenchment 
proposals did not go far enough to bring roliof to 
subscribers in any appreciable reduction in payment 
of cess, they would accentuate a feeling of discontent 
among the staff of the Institute and that the organisa¬ 
tion would not represent the best possible in the 
interests of the Industry. Mr. Barton stressed the 
advantages of the Department of Agriculture and 
while the retrenchment proposals may involve cur¬ 
tailing the advisory work, the activities of the 

No. 3292, Vol. 130] 


Institute can scarcely bo maintained at more than a 
semblance of their present efficiency. The repre¬ 
sentatives of the Malaya Estate Owners Association 
urged that tho situation should bo investigated by 
an independent body, but this proposal was also 
negatived. 

Tho proposals adopted by the Board, after accept¬ 
ing tho view that 350,000 dollars represents the 
minimum upon which the activities of the Institute 
can be effectively maintained and the maximum 
which can be at present expected from tho export 
cess levied on rubber, since the area of untapped 
rubber which escapes all contributions is expected to 
increase, provide for retrenchment by reduction in 
salaries, in the personnel and on allowances for cess, 
etc., on duty. In addition to a reduction of 6 per 
cent already imposed, a further reduction of 20 per 
cent on all salarios is now contemplated. With regard 
to personnel, the research services are graded in tho 
order of importance, chemical, botanical, pathological, 
soils, field; and restriction of activity by reduc¬ 
tion of personnel is advocated to fall with increasing 
incidence in the descending order shown above. On 
account of the increasing importance of latex, it is 
recommended that reduction in the chemical and 
pathological divisions where research on latex 
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is principally carried out should bo a minimum. 

The heads of divisions presented alternative pro¬ 
posals which also were not accepted. These proposals 
woTe backed by a strong plea that they were the 
outcome of careful thought by those who had excep¬ 
tional opportunities of studying the working of the 
Institute and the needs of the industry. They 
recommend a complete reorganisation of the per¬ 
sonnel and work of the Institute on two main lines : 
(i) work on the product- -chemical ; (ii) work on the 
tree - botanical, including agricultural and both 
research and advisory work. They envisage four 
senior scientific officers and one administrative officer 
working as an executive cabinet under a director, 
preferably someone quite free from outside affilia¬ 
tions and selected mainly for administrative ability 
and experience. Such a scheme, if staffed with 
officers capable of working in absolute harmony, 
should develop the team spirit essential to success. 
A selection and a list of temporary salaries were 
included with these proposals. 

In view of the growing recognition of the import¬ 
ance of Imperial research on Empire products, it is 
disappointing to learn of this serious threat to rubber 
research and the uneasinoss with which scientific 
workers and others regard the situation will not be 
diminished by the Board’s dismissal of the alternative 
schemo and proposals put forward by tho scientific 
and technical heads of divisions. The reductions in 
salary and personnel adopted by the Board appear 
likely to have an untoward effect on the recruit¬ 
ment for Imperial services abroad generally. In 
view of the comparatively early age of retirement in 
such services and tho difficulty frequently experienced 
in securing an appointment on return to Great 
Britain, such drastic reductions in salaries will deter 
many promising scientific officers of high ability from 
coming forward for service abroad. 


Ultra-short Wave Technique in Radio 
Communication 

AT the International Congress of Electricity hold 
in Paris in July last, some twenty-six papers 
were read before Section 9 dealing with various 
aspects of radio engineering, ranging from com¬ 
mercial telephonic communication to the study of 
the electrical properties of the upper atmosphere. 
Among those papers, two are of particular interest 
in connexion with the progress of ultra-short wave 
technique. 

The first of those, by I. E. Mourorntseff and H. V. 
Noble, describes a new typo of ultra-short wave 
oscillator. This consists of a special three electrode 
valve in which the cylindrical anode and spiral grid 
form part of a concentrio transmission line, which 
itself replaces the tuned circuit normally associated 
with an oscillating triode. For cylindrical conductors 
the diameters of whioh are of constant ratio, the 
inductance and capacity of the line will satisfy the 
condition of uniformity of distribution, and when the 
necessary supply voltages are connected to the 
electrodes at suitable points oscillations will be set 
up on the line at a wave-length equal to twice the 
length of the line. These oscillations take the form 
of stationary waves giving rise to no external field or 
radiation, but a suitable open or closed circuit may 
be coupled to the line, in order to make use of tho 
high frequency power. A large water-cooled trans¬ 
mitting valve constructed on this principle has been 
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made to generate up to 16 kilowatts at wave-lengths 
of 3 and 6 metres, with an efficiency of from 20 to 40 
per oent. 

The use of this principle would appear to overcome 
some of the difficulties of making high-power valves 
for short wave-lengths, which arise from the necessity 
of reducing inter-electrode capacity in valve oscillators 
using one of the ordinary circuit arrangements. Since 
the reading of the paper in Paris, a more complete 
account of this work has been published in the 
Proceedings of the Institute of Radio Engineers for 
August 1932. 

In the second paper, I. E. Mourorntseff and G. R. 
Kilgore give a description of some experiments on a 
magneto-static oscillator for the production of oscil¬ 
lations at wave-lengths of 50 cm. or loss. The special 
valves employed are similar to the magnetron type, 
comprising a cylindrical anode, split longitudinally 
into two parts, and containing a straight axial fila¬ 
ment. This valve is placed in a suitable coil supplying 
a constant magnetic field in the direction of the axis. 
The tw'o halves of the anode are connected to two 
parallel wires forming a Lecher wire system which 
can be adjusted to resonate at the desired wave¬ 
length. Yagi and Okabe had previously remarked 
that, in the ordinary magnetron, when the conditions 
were such that the electrons passed very close to the 
anode without touching it, weak oscillations of a 
very high frequency were to be observed. 

Tho present researches show that the intensity of 
those oscillations can be enormously increased if tho 
direction of the magnetic field is altered by a small 
angle from tho axis of the valve electrodes. Grapha 
accompanying the paper referred to above, show 
that the oscillations attain a maximum intensity for 
angles between 2° and 10°, depending upon tho 
dimensions and operating conditions of the valve. 
Examplos are quoted in the paper of valves capable 
of producing oscillations of appreciable intensity at 
wavedongths of 22-55 cm. R. L. S.-R. 


University and Educational Intelligence 

Birmingham. —The Executive Board of tho Birm¬ 
ingham Hospitals Centre, of which Sir Charles Grant 
Robertson is chairman, has decided to proceed 
immediately with the provision of the new hospital 
at Edgbaston on the site of 100 acres adjoining the 
University given by Messrs. Cadbury Brothers. The 
first instalment is to consist of £>00 beds. This 
scheme (which has been suspended for many months 
in consequence of tho national financial stringency) 
is of vital importance to the University, the Medical 
School of which is to be housed in buildings forming 
part, of the hospitals centre. It has been disclosed 
that a contribution of £52,000, hitherto anonymous, 
was made by Sir William Morris (of Morris Motors 
Ltd.) on the understanding that the work should be 
begun by January 1, 1933. A donation of £100,000 
was made by Mr, Harry Vincent, treasurer of the 
fund, and another contribution, by an anonymous 
donor, of £50,000 has been received. The total oost 
of buildings and equipment is estimated at above 
£718,000, of which more than £647,000 has already 
been contributed or promised. 

Cambridge.— The General Board has recommended 
that vertebrate zoology be added to the list of sub- 
departments in the Department of Zoology, with the 
reader in vertebrate zoology as director of the sub- 




December 3, 1932] 


NATURE 


857 


department. It has also recommended that a reader- 
ship in vertebrate zoology be established and that 
Mr. C. Forster Cooper, of Trinity Hall, be appointed 
to the readership as from October 1 , 1932. 

Edinburgh. —A legacy of £1,300 by the late Prof. 
Baldwin Brown has been received to establish a 
“Baldwin Brown Travelling Scholarship in Fine 
Art 1 * for the benefit of women students in the subjoct 
of fine art. It is to be used for the study of 
archaeology, painting and sculpture and the decorative 
arts among the buildings and collections of England, 
France, Belgium and Holland. 

Walks. —The Council of the Welsh National School 
of Medictno has appointed Dr. J. B. Duguid as 
professor of pathology and bacteriology, and Dr. 
G. I, Strachan as professor of gynaecology. 

The quarterly record of current educational pub¬ 
lications issued by the Office of Education, Washing¬ 
ton, is, in its recently improved form, an invaluable 
instrument for enabling teachers in the United States 
(whore about a million persons are, it is said, engaged 
in educational work) to keep abreast of the literature 
of their vocation. It includes a classified and anno¬ 
tated list of significant publications selected by 
specialists in each of the following fields : n ornery- 
kindergarton-prirnary, elementary, secondary, excep¬ 
tional children, educational psychology, junior col¬ 
leges, education of toachors, universities, public school 
administration, adult education, vocational education 
and guidunce, negro education and foroign education. 
In addition there are useful itemised lists of proceed¬ 
ings and annotated lists of reports of associations, 
and, of course, lists of the publications of the Office 
of Education itself. The space devoted to the subjects 
falling within the headings “Exceptional Children” 
and “Psychology” is remarkable. It includes the 
following among other sub-headings : behaviour and 
problem cases, gifted children, guidance, heredity, 
individual differences, learning, measurement, mental 
tests, personality and character. 

The Universities Review for October contains a 
further contribution to the discussion, begun a year 
ago, of “What is Wrong with the Modem Univer¬ 
sities ?” The writer, Mr. P. Mansell Jones, of Cardiff, 
suggests that “it is our working idea of a university 
which is wrong”. The schemes of study and methods 
of work lack the elasticity indispensable for mooting 
the differing needs of individual students, and dogroe 
requirements necessitate the pursuit of numerous 
short courses administered in water-tight compart¬ 
ments. Henco the (alleged) prevalence among British 
students of an artificial separation between life and 
work, resulting in indifference to and sterilisation of 
the intellectual life. In the same issue of the Review 
is a report of a lecture by Sir Josiah Stamp delivered 
at Princeton University last April on the contribu¬ 
tion of academic life to economic problems of the day. 
Referring to the impression he had received in 
America of widespread loss of faith in institutions, 
men, and 'slogans’, Sir Josiah exhorted his hearers 
not to lose faith in the value of striving for intel¬ 
lectual solutions. Not only should economic problems 
be subjected to strenuous investigation by scientific 
methods but there is also an economic hinterland 
and a moral hinterland to every field of specialised 
knowledge, and this region should be surveyed with 
confidence by every outgoing graduate. 
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Calendar of Geographical Exploration 

Dec. 5, 1766,—Bougainville's Circumnavigation 

Louis Antoine de Bougainville sailed south for the 
third time in the Boudeuse, charged with the com¬ 
mission of ceding the settlement on the Falkland 
Islands, which he had organised in 1763-65, to Spain, 
and continuing his voyage across the Pacific. Bougain¬ 
ville returned in 1769, having accomplished the cir¬ 
cumnavigation of the globe, the first Frenchman to 
achieve this. His voyage is of interest because a 
botanist and an astronomer were taken for purposes 
of scientific research, an example soon followed by 
other expeditions, with great benefit to the cause of 
science. Bougainville discovered many new islands 
in the Pacific, including the Navigators’ Islands in 
the Samoan group, the Grand Cyclades of the New 
Hebrides, and Bougainville and Buku Islands in the 
Solomon group; the strait between the former island 
and Choiseul is named after him. The simplicity and 
humour of his narrative of tho journey round the 
world gained great popularity for it. 

Dec. 7 , 1872 .—Start of the Challenger Expedition 

H.M.S. Challenger sailed from Shoo moss on one of 
the most fruitful scientific expeditions ovor organised. 
The British Admiralty and the Royal Society co¬ 
operated in organising the voyage. Sir G. S. Nares 
undertaking the naval command, and Sir Charles 
Wyville Thomson taking charge of the scientific side. 
Two traverses of the North Atlantic Ocean were mudo, 
ami one of the South, the Wyvilio Thomson ridge 
being charted. The Pacific and Antarctic were then 
visited and the Challenger returned in 1876 with 
scientific data which filled fifty volumes published 
between 1880 and 1895, under the editorship of Sir 
0. Wyville Thomson and Sir John Murray. Many 
little-known places were charted and surveyed and 
the longitude of others was corrected. The contours 
of the groat ocean basins were determined, much new 
information about deep sea temperatures and about 
ocean currents was obtained, the structure of coral 
reefs was investigated and many biological surveys 
were recorded. 

Dec. 10 , 1607 .—John Smith in Virginia 

John Smith set out to discover the source of the 
Chickahominy River. It was on this voyage that 
Pocahontas, the little daughter of tho groat Indian 
chief Powhatan, saved Smith’s life by her pleadings. 
In the spring of the same year, Smith had accom¬ 
panied Capt. Newport in an exploration of tho James 
River to the falls at Richmond. In 1608 Smith 
oxplorod Chesapeake Bay and went up tho Potomac 
to the site of the present city of Washington and up 
the Rappahannock to where Fredericksburg now 
stands. Smith’s maps of Chesapeake Bay and of the 
Now England const from Penobscot to Capo Cod aw 
remarkably accurate. 

Dec. 10, 1883.—The Masai Country 

Joseph Thomson reached Victoria Nyanza after suc¬ 
cessfully crossing the country inhabited by the Masai, 
whose fierce exploits had barred tho way to Uganda. 
Thomson had been sent out by the Royal Geo¬ 
graphical Society to examine the possibility of talcing 
a caravan through their country. Leaving Mombasa 
he crossed the Njiri Desert, explored the rift valley 
and discovered Lake Baringo. In 1876 the same 
Soctety had sent an expedition to East Central'Africa 
and when its leader died, Thomson, who was then 
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but twenty yearn old, took over the command, 
crossed the country between Nyasa and Tanganyika 
and discovered Lake Rukwa. Later, Thomson ex¬ 
plored part of the Atlas range. In 18(H) he set out 
from Quilimane and travelled in the regions bo tween 
Nyasa, Baugwoolo and the Zambezi, covering nearly 
a thousand miles of unexplored country. 

Societies and Academies 

London 

Mincratlogical Society, Nov. 1.—H, H. Read and 
B. E. Dixon : On stichtite from Cunningsburgh, 
Shetland. Stichtite is found at the above locality as 
rose-pink patches, purtly replacing chromite in a 
serpentine rock. Characters determined include 
I) — 2*19, refractive indices y 1'559, a 1*543. 
Probably biaxial. Chemical analysis and discussion 
of earlier analyses give as the most probable formula 
2(Cr, Fa) (OH),. 5Mg (0H) a . MgCX) 3 . Mg [C0 3 . (OHU 
4H|0.— H. H. Read : On quartz-kyanite rocks from 
Unst, Shetland Islands, and their bearing on ineta- 
morphic differentiation. Quartz-kyanite rocks occur 
as vein-like bodies in kyanite-chloritoid-schist, also 
os blocks scattered over tho slope's. Thoy are intim¬ 
ately associated with rocks much poorer in silica 
and richer in alumina than the normal country rock. 
Tho main component of these associated rocks is 
kyanite, with chlorite, and ‘iron ore’. Tho origin 
of tho rocks and certain general problems connoclod 
with motumorphic differentiation are discussed.— 
L. J. Spencer: A new meteoric iron found near 
Kyancutta, South Australia. A mass of iron weigh¬ 
ing 72 lb. was found in Juno 1932 just below the 
surface in a sandy paddock, 28 miles east-south-east 
of Kyancutta. It shows the characters of the common 
type of medium octal led rites, and is very similar to 
tho numerous masses of iron foimd around the 
meteorite craters near Henbury, in Central Australia, 
030 miles distant from Kyancutta. - C. A. Silberrad : 
List of Indian meteorites. Tho places of fall of the 
100 meteorites that have been recorded in India since 
1795 are located as accurately as now possible, and 
plotted on a map. Percentages art? givon for tho day 
and night falls, and of the monthly falls.—W. Camp¬ 
bell Smith : Meteoric stones from Suwahib, Arabia. 
Within 30 miles of Buwuh in Suwahib, whore Mr. 
Bertram Thomas found a ehondritic meteoric stono 
in 1931, two other stoneH were found a year later by 
Mr. Phil by. Thoy closely resemble the Buwah stone 
and may belong to the same shower. Sixty miles 
to the south a third stone was found at Umm Tina, 
near Shanna well. This is a chondrite of Baroti type 
and differs from the other two, which belong to the 
Cronstod typo. - Arthur Russell: An account of 
British mineral collectors and dealers in the seven¬ 
teenth, eighteenth and nineteenth centuries (oontd.). 
Sir Charles Lewis Giosecke, bom on April 9, 1701, 
and died on March 5, 1833, was christened Johann 
Georg Metzler. He wrote tho libretto of Mozart’s 
“Magic Flute" (1791) also other operas. In 1794 ho 
began the serious study of mineralogy and travelled 
extensively. Later he settled in Copenhagen. In 
1800 ho undertook a mineral collecting trip to Green¬ 
land and remained there seven years, amassing a 
large collection. The specimens collected during the 
first two years were captured by an English frigate 
on their way to Denmark, and were brought to 
Leith, where they were bought by Thomas Allan. On 
his return from Greenland in 1813 Giesecke landed 
at Leith and fcraoed his collection to Allan, with whom 
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he became very friendly. In 1814 he was appointed 
professor of mineralogy to the Royal Dublin Society, 
which position he held until his death.—Arthur Russell: 
Note on an occurrence of withorite at the Morrison 
North Pit, Stanley, Co. Durham. Pure, massive 
withorite fills a fault fissure cutting coal at this pit.— 
M. H. Hey and F. A. Bannister : Studies on the zeolites 
(4). Ashcroftine (kalithomsonite of S. G. Gordon). 
The pink zeolitic mineral described by S. G. Gordon 
in 1924 as a potassiferous thomsonite (kalithomsonite) 
is shown by X-ray and optical data to be an inde¬ 
pendent; species in no way related to thomsonite, and 
the name ‘ashcroftine* is proposed for it. Ashcroftine 
is tetragonal with cell sides c 17-49, a 34-04A., a 
unit-cell content about 40[NaK(Ca,Mg,Mn)Al 4 Si 6 0 18 . 
8II a 0|, and D 2 *61 ± 0-05. The refractive indices 
(c 1-545, 1 *530) are much higher than those of 

artificial potassiforous thomsonites, and the optic 
orientation is different.—W. C. A. Guthrie and Christina 
C. Miller ; Tho determination of rock constituents by 
semi-micro-methods. The ordinary course of the 
analysis of an igneous rock can be very considerably 
expedited by the use of smaller amounts of material 
throughout, the necessary accuracy of weighing being 
attained by means of a microbalanoe. Numerous 
experiments show that such a procedure is reliable 
and involves no loss of accuracy. 

Royal Meteorological Society, Nov. 16.—J. Edmund 
Clark, Ivan D, Margary, Richard Marshall and C. J. P. Cave : 
Tho Phonological Roport, 1931. 1931 was officially 

described as ‘wet and dull*, the emphasis is on the 
latter ; yet it was tho tenth successive year with 
excess of rain, the total being that of eleven average 
years. A fresh table gives for each of tho thirteen 
districts the number of weeks showing ‘docidod’ and 
‘excessive’ divergence from the average for tempera¬ 
ture, rainfall and sunshine. December 1930 and 
November 1931 were alone much on the warm side; 
March and September cold. Such short cold spells in 
spring threw the flower records back half a week and 
although migrants reached our coasts to date their 
progress inland was belated. Slugs and weeds, as 
might be expected, caused exceptional trouble. 
Thanks to a second broadcast in March 1931 the 
corps of observers slightly exceeded 000. More would 
be specially welcome in West Ireland and North 
Scotland.—Sir Napier Shaw and Comdr. L. G. Garbett: 
A new sort of wind rose. In ordinary meteorological 
practice, for the representation of wind conditions 
for stations on land or selected areas at sea, figures 
or roses for the several months are set out on separate 
sheets. Consequently, anyone who wishes to visualise 
tli« sequence within the year has to take note of 
information on twelve separate pages. Examples are 
now givon of diagrams in which the results for the 
twelve months of the year are combined without 
sacrificing the information for the separate months. 
- G. S. P. Heywood : Katabatic winds in a valley. A 
Dines pressure-tube anemometer was erected in a 
valley in the Cotswolds, with the vane 15 ft. above 
tho ground. The meteorological station at Leafield 
was situated miles away, and the records of the 
anemometer of that station were compared with 
those obtained in the valley. The speed of the 
katabatic flow was seldom greater than 1 ra./sec., 
when a katabatic flow was talcing place, and 
temperature records at Leafield showed an inversion 
on all those occasions. Observations of smoke drift 
show that katabatic flow may ooour in a layer near the 
ground without influencing the anemometer at 15 feet ; 
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Edinburgh 

Royal Society, Nov. 7.—W. F. Harper: Supernumerary 
pectoral fins in Raia circularise Loudon. A male sandy 
ray (length 43 cm.) caught in the North Sea exhibited 
a very rare abnormality which consisted of two well- 
developod fins situated ventrally and associated with 
the pectoral girdle. Each fin measured 8 cm. long. 
A single bar of cartilage connected with the coracoid 
by a fibro-elastic band formed the basal support of 
each fin, and extended two-thirds of its length before 
articulating with a series of six jointed radialia. 
The muscular mass of each fin had a double origin 
from propterygium and coracoid, and was innervated 
by the third and fourth spinal nerves.—Amy M. 
Fleming : The innervation of the uterus. In the 
uterine muscle there is an irregular asymmetrical 
non-medulated norve plexus, the fine nerve fibres of 
which wind round the smooth muscle cells. Three 
types of nuclei are present on the course of the 
nerve bund les. There are four types of plexus- 
forming cells which show a greater affinity for 
methylone blue than do the surrounding connective 
tissue cells. In certain of each type of multipolar 
plexus-forming cells thero are granules sometimes 
joined by very fine fibrils. A connexion can some¬ 
times bo traced between a varicose nerve fibre and 
one of the processes of the nerve colls.—M. H. 
Fullerton: Development of the olfactory organ in 
Protopterus . The olfactory organ arises as a solid 
ingrowth of the deep layer of the ectoderm in which 
the cavity forms by cytolysis. The anterior portion 
of the originally slit-like opening which becomes the 
anterior naris lies in the region of definite ectoderm ; 
the posterior portion which becomes the internal 
narial opening, lies, however, in the region of heavily 
yolked colls (‘endoderm’). Protopterus therefore 
supports the view that the boundary between 
ectoderm and endoderm is not a sharp lino but a 
brood ‘debatablo* zone. —S. L. Hora : Development 
and probable evolution of the suctorial disc in the 
tadpoles of Rana afghana , Gunther. A series of 
developmental stages enables the author to describe 
the steps in the formation of the ventral suctorial 
disc in the tadpole of Rana afghana. Some of these 
steps correspond with the final conditions encountered 
in the tadpoles of other and different spocies of 
Rana, The whole process is similar to that in the 
fish Oarra. It is concluded that the origin and 
development of the disc of R. afghana can be explained 
as due to a series of small and gradual changes 
induced by recognisable factors in tho environment 
which necessitated a change of habit on the part 
of the organism. The ohango in habit resulted in 
the modification of the existing structures and in 
the ultimate production of a powerful sucking disc.— 
James Brough : Evolution of the catopterid fishes. A 
detailed description of the hitherto unknown structure 
of the head of Daedalichlhye and the description of a 
new genus Campylognathus is given. The structure 
of all known forms of the Triassic family of catopterid 
fishes is analysed, and an attempt is made to indicate 
the directions in which the family evolved. The 
trends are of two sorts, those characteristic only of 
this family and a series of major trends which also 
went on, independently, in other contemporary 
groups of bony fishes. A consideration of the latter 
leads on to a discussion of the general principle of 
parallelism in evolution. — W. H. Lang : Contribu¬ 
tions to the study of the Old Red Sandstone flora of 
Bpotlaqd. Part 7. On Artkrostigma, Psilophyton and 
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some associated plant remains from the Strathmore 
beds of the Caledonian Old Rod Sandstone. Remains 
of Arthrostignm gracile , Dn. and Psilophyton princeps t 
J)n. (including P, Goldschmidt it, Hallo) from Scottish 
rocks are described in detail. In the case of Artkro- 
stigma the epidermis and stomata, the tracheidal 
structure of the central vascular strand, and slender 
trace bundles in the cortex aro described. The 
epidermis, stomata and tracheidal lissuo of Psilo- 
phyton are compared with the corresponding featured 
of Arthrostigma . The spines of Psilophyton are 
described in detail. They agree with the spines of 
the typo material from Gasp6. Sporangia and spores 
associated with tho vegetative remains in Scotland 
also agree with those from Gasp6. 

Paris 

Academy of Sciences, Oct. 24 (vol. 195, pp. 685-724). 
—Paul Delens: The formal operations of the logical 
calculus.—D. Pompeiu: Theorems of existence for the 
zeros of liolomorph functions.—Maurice Gevrey : 
Systems of partial differential equations of the 
parabolic type.—Marcel Brelot: The point singularities 
of sub-harmonic functions.—Henri Roure : Now formulas 
for the calculation of special perturbations.—Gustave 
Andre Mokrzycki : The longitudinal balancing of 
aeroplanes.—Emile Sevin: Cosmic radiation. A theory 
is dovelopod based on the wave conception of the 
electro-magnetic radiations loading to the expression 
for the wave-lengths (X) which can arise, X^3*95» x 
10 **, where n represents a scries of simple numbers. 
Tho results obtained with this formula are Compared 
with thoso of Millikan and Cameron and those of 
Sir James Jeans.—R. Wavrc: Certain single layer 
potentials, generators of real and multiform harmonic 
functions.—L. Goldstein: A now isotopic effect. The 
theory developed predicts an isotopic effect in Raman 
spectra, the order of magnitude of which is tho same 
as that observable in the rotation-vibration bands of 
isotopic molecules.—P. de Fonbfune: An apparatus for 
manufacturing glass instruments intended for micro- 
manipulations. The technique described is based on 
the use of a sourco of heat, easily regulated, placed 
under tho microscope.—E. Darmois and Mile, M. Murgier: 
The influence of molybdates on the rotatory power of 
xylose. From the study of the variations of the 
specific rotatory power, evidence of the existence of 
the compound NaHMoO 4 .2C 6 H 10 O 6 is obtained. This 
compound lias a much higher optical activity than 
that of xylose.—A. Travers andSilice : Dilute perchloric 
acid as an oxidising agent.—Jacques Bourcart: Sedi¬ 
ments of the schlier typo in Morocco. An attempt at 
a palaeogeographical reconstitution.—J. Malavoy : The 
Voltaian and Ataooran (Gold Coast, Togo and 
Dahomey).— H. Lagotala : Preliminary note on the 
geology of Lout 6 t 6 -Mouni 6 (Gou^ris region, in the 
middle Congo). —L. Clariond : The extension of the 
ante-Visean movements in Morocco.—Aug. Chevalier 
and Conrad Kilian: The presence of tho Silurian and of 
a Palffiozoic flora between Kaouar and Tibesti 
(eastern Sahara).—Pierre Lesage: The progressive 
acquisition of precocity in Lepidium sativum . The 
heredity of the character of preeosity in the open air 
after life under a frame has been preserved for at 
least eleven generations at Rothamsted, Rennet, 
Clermont, Valence, Marseilles and Algiers. At Rennes, 
this precocity has not been appreciably altered in a 
series of cultures from the first to the eleventh genera¬ 
tion. Diagrams are given shewing the curves of 
growth at Rennes and at Rothamsted from 1929 until 
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1032. —Ch. Dubois and N. Sollier : The experimental 
diagnosis of molitocoocia in sheep and goats by 
means of the allergy reaction, An emulsion of Br. 
abortus has proved to be the best antigen for this 
reaction : by its means sick animals and germ carriers 
can be detected. All subjects reacting can be con¬ 
sidered as dangerous for other animals and for man. 


Forthcoming Events 

MONDAY, Dec. 5 

Royal Geographical Society, at 8.30.—Lieut.-Col. 

C. W. Furlong : “Tiorra do) Fuogo”. 

Univebsity or Leeds, at 5.15.—Dr. E. J. Holmyard : 
‘'Chemistry in the Ancient World and the Middle Ages”. 

WEDNESDA Y t Dec. 7 

British Institute or Radiology, at 5—(Thirteenth 
Mackenzie Davidson Memorial Lecture at the Central 
Hail, Westminster).—I)r. J. Chadwick : “The Neutron”. 
Entomological Society or London, at 8.45.—Dis¬ 
cussion on “Protective Adaptations of Animals, 
especially Insects”, to be opened by Prof. E. U. Poulton. 
Birkbeck College, at 8.15—(Foundation Oration).— 
The Right Hon. Lord Macmillan : “Tho Sense of 

THURSDAY. Dec. 8 

British Institute or Radiology, at 5 — (Fifteenth 
Sylvan us Thompson Memorial Lecture at the Central 
Hall, Westminster).—The Right Hon. The Viscount 
Lee of Fareham : “Radium as a Therapeutic Agent— 
The Case for National Control”. 

Royal Society, at 4.30— (Croon ian Lecture).—Prof. 
Davidson Black : “The Discovery of Sinanthropus", 

FRIDAY, Dec. 9 

University College, London, at 5.30,.Dr. Davidson 

Black : “ Sinanthropus ” (second lecture on Dec. 12). 
British Institute or Radiology, at 2.30—(Presidential 
Address at the Central Hall, Westminster).—Prof. F. L. 
Hopwood. 

Royal Institution, at 9—Prof. J. G. Gray : “Gyroscopic 
Tops and Combinations”. 


British Institute of Radiology, Dec. 7-9. 
Congress at the Central Hall. Westminster. 


Animal 
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Research as a Nation’s Investment 
OOCIAL conventions classify us as workmen, 
^ as employers of labour, as professional 
persons, as people of leisure, or as the ‘idle rich 1 ; 
but there are times when we all seem to be ‘in 
very much the same boat’. In modern politics 
a man’s vote is worth the same as his master’s, 
and we are getting accustomed to the corollary 
that this implies an equal degree of responsibility 
in the public regulation of the affairs of both. 
One of the more important of these affairs is the 
means of livelihood, and one of the primary duties 
of the State is to formulate and carry out suoh 
policies as will, in a fundamental and broadly 
conoeived way, promote the material prosperity 
of its citizens. 

If world events during the past fourteen years 
had not already taught us the lesson, those of 
the immediate past, and indeed of the present, 
must surely have made abundantly clear how 
vitally the ordinary individual in a community 
such as ours depends for his well-being on the 
industrial condition of the nation. Business men 
and operatives may be the first to feel the effects 
of competition and the loss of markets, but sooner 
or later the ‘sheltered* worker, the professional 
man, and the gentleman of leisure, whether as 
earners of income or as payers of tax, are caught 
in the inevitable undercurrent. The first impulse 
of each is to exert his bodily strength against the 
tide, and the second to help another to struggle. 
No doubt the first few men who fell into the sea 
struggled likewise, until by research and invention 
means were found to ride instead of sink; so 
that to-day the sea is a great highway of commerce, 
and not merely a human grave. All because man 
was not content only to turn his face towards 
‘adverse forces’, but went to some trouble, and 
doubtless to some initial expense, to obtain know¬ 
ledge enough to convert a menaoe into an advan¬ 
tage. 

Whether our pre-history is weak or not, this is 
what passes through the mind on reading Sir 
Frank Smith’s recent Norman Lockyer lecture of 
the British Science Guild on “Industrial Research 
and the Nation’s Balanoe Sheet”*, and on looking 
for some adequate reflection of its thesis in the 
debate in Parliament on the Address in reply to 
the King’s Speech. The discourse is an opportune 
contribution to the nation’s discussions, and the 

• The British Science Guild. The Norman Lockyer Lecture, 1032: 
Industrial Research and the Nation's Ba lance onset. By Sir Frank 
Smith. Pp. 31. (British Science Guild, 0 John Street, London, W.C.2,) 
Is. 
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occasion demands that prominence should be 
given to hard facts and authoritative opinions 
concerning the relation which subsists between 
the organised prosecution of research and the 
industrial future of Groat Britain. In one or 
other of its aspects the matter has frequently 
been examined in the columns of Nature ; never¬ 
theless, so vital is its importance, and so con¬ 
vinced are we that the exigencies of the moment 
are more likely to obscure than to clarify political 
vision, that we must return to it again and again 
without apology, and with all the earnestness at 
our command. 

Four references appear to have been made 
during the debate following the King’s Speech to 
the part which science must play in solving our 
industrial problems ; we could have wished for a 
wider appreciation of the real position. Mr. 
Davies said that the fundamental cause of our 
depression is the failure to re-adapt our lives to 
the swift-moving changes brought about by science, 
which is a partial truth, but not a very helpful 
pronouncement. The Marquess of Dufferin and Ava 
expressed the hope that the Government would 
help in every way scientific research, so that the 
country might be given a start comparable with 
that which it had in the nineteenth century; 
perhaps an assumption that such a policy may be 
taken for granted may explain the noticeable 
absence of any echo in the Upper House. The 
Prime Minister, Mr. Batey, and the noble Marquess 
referred specifically to the hydrogenation of coal, 
a process which, if commercially successful, would 
infuse new life into the coal-mining industry and 
reduoe or arrest the importation of petrol. 

Sir Frank Smith’s discourse contains statements 
of fact which show generally, and in this specific 
instance particularly, how profitable such research 
is. Five or six years ago, the cost of producing 
petrol from coal by hydrogenation was estimated 
to be not less than 2s. (id. a gallon, whereas 
to-day it is 9 d. ; what it will be five years hence 
will depend on many factors, not the least of 
which is the progress of research. The main 
product is not just some sort of oil, but a 
No. 1 grade petrol. Now, petrol to the value of 
£13,690,000 was imported in 1931, and Sir Frank 
Smith states that this year the same quantity 
of petrol may cost us £26,000,000. In the con¬ 
sideration of figures and opportunities suoh as 
these, the cost of the research itself is surely of 
small moment. Nor are results and prospects far 
different in other directions of industrial research. 
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Millions of workers are now employed in the new 
industries based directly on scientific research— 
artificial silk, wireless, the generation and use of 
electrio power, motor transport, and the cinema; 
recent investigations into the storage of apples— 
of which we import nearly eight million pounds 
worth a year—are believed to have led to an 
increase in the growers’ returns by £100,000. 
One reads here of a former loss of £260,000 in a 
year which has been reduced to negligible pro¬ 
portions ; there of a loss of fifty million pounds 
a year which awaits its turn for attention. 

Every day in 1931 Great Britain imported on the 
average more than a million pounds worth of food ; 
how much that we paid for was wasted by deterior¬ 
ation before it oould be consumed ? If home pro¬ 
duce is included, and if (as has been stated) suoh 
loss approaches twenty per cent, is not the prize 
worth an enormously intensified national effort ? 
Research means more than the invention of some 
ingenious mechanical device which captures the 
imagination, or alleviates an unwelcome personal 
exertion ; it is not served by romancing Press 
‘stories’ in which a slender basis of fact is made 
the theme of a sensational announcement. Whether 
its achievements intrigue the public, or whether 
they can be appreciated only by technicians, the 
simple fact is that scientific research has proved 
itself to be one of the pillars of modem com¬ 
petitive industry. What the ordinary citizen 
so often fails to realise is the part which funda¬ 
mental scientific research (exemplified by that 
performed at the universities) and applied teohnioal 
research (exemplified by that performed by 
the industries themselves and by such agencies 
as the Department of Scientific and Industrial 
Research) is already playing in maintaining him 
with some degree of stability and comfort in that 
state of life which he has reached. Nor does he 
properly appreciate the crash—industrial, political, 
and social—which would necessarily follow the 
neglect of opportunities to acquire new knowledge 
of material resources and new power to use them. 

It iB the business of scientific men and women 
to explain to others the position as they know it 
and the future as they see it. To-day it is more 
necessary than ever that they should strive to 
show the voter that research is not merely the 
concern of the capitalist who uses it to safeguard 
his possessions; not only the concern of the 
employer whom it helps to use services and 
materials to the best advantage; not only the 
servant of the worker, the conditions of whose 
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labour have, in many cases, been improved out 
of all recognition ; but also the benefactor of 
the poor, into whose homes it brings much that 
was formerly reserved for the rich ; and the chief 
hope of the unemployed, whose chance of a job 
depends so much on the development of new 
industries. Where industry and research are con* 
cemed, we are indeed all ‘in very much the same 
boat’. The bigger and the better we can make 
that boat, the happier and the safer we Bhall be. 


The Legality of Sterilisation 
ARLY this year a Departmental Committee 
was appointed by the Minister of Health 
to examine and report upon the information 
already available regarding the hereditary trans¬ 
mission and other oauses of mental disorder and 
deficiency, to consider the value of sterilisation 
as a preventive measure, having regard to its 
physical, psychological and social aspects, and to 
the experience of legislation in other countries 
permitting it, and to suggest what further inquiries 
might usefully bo undertaken in this connexion. 
This Committee, which is still sitting, is not con¬ 
cerned with the translation into action of any 
recommendation that it may make, but there is 
in being a small non-party group, the secretary 
of which is Wing-Commander A. W. H. James, 
already prepared with a permissive Bill to legalise 
the voluntary sterilisation of oertain mental 
defectives, and which has been waiting for the 
opportunity of introducing this during private 
members’ time. Recently this Parliamentary 
Sterilisation Committee has circulated to both 
Houses a memorandum which explains its views 
and gives a detailed account of the Bill that it is 
proposed to introduce. 

This Bill must surely commend itself to 
biologists, physicians and lawyers, for it is well 
drafted, deals only with the mentally deficient 
(a group with regard to the desirability of whose 
procreation no doubt has ever been expressed by 
anyone) and it is a sound project in racial improve¬ 
ment. Many will perhaps deplore the faot that 
this Bill restricts itself to the mentally deficient, 
and is meant to apply only to England and Wales. 
It is greatly to be hoped that it will become law, 
for the present dubiety concerning the legality 
of sterilisation cannot possibly be allowed to con¬ 
tinue. It would seem that the legality of sterilisa¬ 
tion of a normal adult is doubtful. Certainly, a 
number of sane persons are being sterilised volun- 
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tarily, considering this the most efficient method 
of contraception, and being convinced that they 
should not run the risk of producing a second 
abnormal child; none of those, so far, has been 
prosecuted. There is little doubt, however, that it 
is unlawful to sterilise a defective, yet this is being 
done, but only in the case of the well-to-do. It 
is because sterilisation might be regarded as being 
illegal that it remains, for the time being, a luxury 
for the rich, since State, municipal and charitable 
institutions dare not do it. 

So it is that the well-to-do, through voluntary 
sterilisation, are preventing the repetition of 
hereditary blunders, whilst the poor, who out¬ 
number them, cannot imitate them, even though 
they would. For this reason, if for no others, 
it is highly desirable that this Bill, a purely 
permissive Bill, concerned solely with voluntary 
sterilisation, shall become a law of the land. 


The Scientific Spirit in Education 

Education and the Social Order. By Bertrand 
Russell. Pp. 254. (London : George Allen and 
Unwin, Ltd., 1932.) Is. i\d. net. 

HIS brilliant and provocative essay on the 
relation of the individualistic and the civic 
or social aspects of education is in the true lineage 
of Thomas Huxley and Prof. H. E. Armstrong 
and deals out essentially the same trenchant 
criticism of our crooked thinking and stupid 
prejudices in this field, above all on the place 
of science in education that we associate with 
these pioneers and their followers. Mr. Bertrand 
Russell’s philosophic temper makes the book 
a contribution to the theory and practice of 
education which even his opponents ignore at 
their peril, and his able analysis of the social 
aspects of the educational problem, no less than 
his fair but searching criticisms of many of 
the weaknesses in our present system, should 
commend the book to all scientific workers who 
are conoemed with the place of science in the 
modern State. 

Like every other thinker of this age, Mr. Russell 
sees that the future of civilisation depends on 
co-operation, not merely nationally but also inter¬ 
nationally, and he considers that the most vital 
need of the near future is the cultivation of a 
vivid sense of oitizenship of the world. He recog¬ 
nises that under the transforming hand of science 
the world has become one eoonotnio unit, although 
the backwardness of our political institutions and 






864 NATURE [December 10/1832 


beliefs le^i^ach nation to impoverish itself by 
economic isolation demanding competition when 
oo-operation of the human race as a whole is the 
price to be paid for the resources and productive 
powers conferred by science. Until the world has 
become secure as a single economio and political 
unit, our whole civilisation is in jeopardy and 
thus the establishment of an international authority 
sufficiently strong to impose its settlement of 
disputes upon recalcitrant States is a reform as 
fundamental from an educational as from other 
points of view. 

The formidable obstacles to such reforms can 
only be overcome as a result of education : “The 
cure for our problems is to make men sane and 
to make men sane they must be educated sanely/' 
Obviously Mr. Russell leans to individualism, 
but the philosophic outlook leads him reluctantly 
to concede that politically in relation to the needs 
of the civic the education of the citizen must take 
precedence of that of the individual. Doubtless 
even the philosopher in him finds some satisfaction 
for this concession in the paradox that while 
governmental power depends finally on scienoe, the 
scientific spirit or the frame of mind which facili¬ 
tates discovery is one which favours change and 
certainly not a priori the beliefs or opinions which 
the State considers it prudent for the good citizen 
to hold. Whether or not the conflict thus suggested 
between the scientific spirit and the governmental 
use of scienoe is likely to bring scientific progress 
to a standstill, there are obviously real dangers 
in the situations which may arise unless a scientific 
spirit or a willingness to experiment, not usually 
characteristic of administrators, finds its way into 
the seat of power in the modern State. The 
repression of scientific thought, like the repression 
of individuality, may have powerful and unex¬ 
pected repercussions ; and Mr. Russell’s picture of 
a society in which the educational system has 
imposed excessive uniformity, governed in conse¬ 
quence by those whoso suavity enables them to 
please the crowd, is less fantastic than might at 
first appear. 

Having conceded the importance of education 
for citizenship at the present time, Mr. Russell 
has felt himself at liberty to indulge in his powers 
of wit and irony; and he has not dealt too gently 
with the numerous prejudices and superstitions 
which enoumber education to-day and hinder its 
fundamental task of fitting the individual for life. 
Such questions as education and heredity, emotion 
and discipline, the influence of the home versus 
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the influence of school, the place of the herd 
instinct, sex, patriotism and class feeling in 
education, he touches shrewdly and does not 
shrink from pressing home his argument to 
uncomfortable conclusions. Once again we are 
reminded that unless the virulence of nationalism 
can be abated civilisation cannot continue, or that 
for those contemplating the entry of a profession, 
the latter part of their education should be spent 
in acquiring such knowledge as would enable 
them to pursue their profession with intelligence 
and breadth of outlook. On the subject of com¬ 
petition he has trenchant remarks to make not 
merely on the evils of the examination system 
but also on the related problem of over-education. 
“Our social structure increasingly depends upon 
trained and well-informed intelligence/’ “The 
average citizen cannot play his part in a com¬ 
plicated world unless he is more accustomed than 
at present to view practical issues as matters to 
be decided by the application of trained intelligence 
to masses of fact, rather than by prejudice, 
emotion and clap trap/’ How far we are as yet 
from this position every newspaper reveals daily; 
and much of the interest with which the com¬ 
munistic experiments in Russia are followed is 
due to the fact that they represent the trial of 
an educational system in which the anti-social 
element of competition has been eliminated. 

Education, however, is not governed wholly by 
utilitarian conditions or, as Mr. Russell points 
out, the place of science would be much larger. 
Economio factors bulk large and have varying 
effects—incidentally, they do not provide the 
obstacle to raising the school age in England 
and Mr. Russell’s hit at sectarianism goes fairly 
home, equally with his criticism of the dead hand 
of endowment. One of the most .valuable chapters 
in the book is that which analyses the dangers 
attending the growing tendency to propaganda in 
education. Failure to teach the young to reach 
correct conclusions wherever possible not only 
promotes faction and the danger of destructive 
conflict but also gravely impedes scientific progress 
as well as retards the development of that invalu¬ 
able asset in practical life—the ability to reach 
true conclusions on insufficient data, dependent on 
the scientific absence of bias and power of hypo¬ 
thetical thought but also on that quality called 
judgment which even our universities seem largely 
unable to impart. 

Into this attempt to reconcile individuality and 
citizenship in education, Mr. Russell weaves a good 
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deal of his own philosophy of conduct. He gives 
us indeed no detailed programme though he 
dearly looks to the growth of the experimental 
spirit, notably in administration, for the toleration 
of individuality in the scientific State, and this 
can only come as education becomes more scientific. 
This reads strangely like General Smuts’s plea for 
the scientific expert in public affairs, and the 
whole book might equally be regarded as an 
exposition of that statesman’s warning of the 
dangerous gap between scientific advance and 
stationary ethical development—a plea for sincere 
and courageous thinking and an honest endeavour 
to order our lives and the lives of the community 
in harmony with modem knowledge and resources. 

R. Brightman. 

British Freshwater Copepods 

British Fresh-Water Copepoda . By Dr. Robert 
Gurney. Vol. 1. (Ray Society Vol. 118 for the 
Year 1931.) Pp. lii + 238. Vol. 2. (Ray 
Society Vol. 119 for the Year 1932.) Pp. ix + 
336. (London : Dulau and Co., Ltd., 1932.) 
25s. each volume. 

D R. ROBERT GURNEY’S monograph has 
been eagerly awaited by all oopepod workers. 
It comes at a peculiarly propitious time for Brady’s 
book, esteemed as it was for many years, and still 
useful, is now definitely out of date, and a very 
large amount has been done on the subject since 
its publication. It is fitting that this new hand- 
book should also be published by the Ray Society, 
for here we can always rely on the combination of 
the best matter with excellent editing and form. 
The present work is not only up to the usual 
standard but also is exceptionally good, as we 
should expect from the author who, among many 
other things, is an expert in the study of copepods, 
not only systematic—although his knowledge of 
their systematica is very extensive—but also their 
bionomics, which study is becoming increasingly 
important. 

The publication of this work at the present 
time is propitious from another point of view, 
because the Freshwater Biological Association has 
reoently been founded and among the many subjects 
of study the bionomics of the copepods may 
perhaps be said to be among the first in importance. 
In other countries much has been done in this 
Hne but there is still much to do and this book 
'with its suggestiveness and its beautiful and 
accurate drawings (original drawings by the author 
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himself) will go far in helping those in Great 
Britain to take a leading part in such biological 
studies. To determine the species accurately is 
of the first importance in any scientific research of 
this kind, and there is now no excuse for it to be 
neglected. 

The species of freshwater copepods in the 
British fauna are well known and it is not likely 
that new species will be discovered, but many 
workers are interested in finding new, so-called, 
sub-species and varieties. As Dr. Gurney truly 
remarks, “what is most needed now is not search 
for these new forms and the hasty omission of 
geographical speculations founded upon them, 
but painstaking study of variability and experi¬ 
mental breeding”. 

The book embodies much of the author’s own 
work and shows a wide knowledge of the work of 
others. Vol. 1 begins with a bibliography of forty - 
throe pages. Then follows the general part with 
a good historical account of work done in Britain 
and in Europe, economic importance of copepods, 
their food, habitat and methods of collecting, 
distribution, distribution in relation to the origin 
of the freshwater fauna, classification, genera and 
sub-genera, species and sub-species, distribution of 
allied species, external structure and metamor¬ 
phosis. 

The systematic part, occupying about two- 
thirds of the book, includes the four families 
of the Calanoida—Gentropagidae, Diaptomidae, 
Temoridse and Acartiidae. Each species is carefully 
described and figured with details of all important 
structures, and, what is peculiarly satisfactory, 
the development, in most cases worked out by 
the author. In thus embracing the development 
in a large number of species the monograph is 
unique. 

The distribution of each species both in Britain 
and abroad is given in great detail. In a few 
instances marine species which enter rivers or 
estuaries are included, such as the coastal species 
Centropages humatua which is common in estuaries, 
and Acortia dausi , the latter having a distinct 
estuarine form, physiologically and structurally 
distinct. 

Vol. 2 deals entirely with the Harpacticoida, 
the most difficult and exacting group of all the 
Copepoda. Although many workers have occupied 
themselves with it there still remains much to be 
done and the systematic part is in a very unsettled 
state. Dr. Gurney has done much to clear things 
up and in spite of some opposition wisely remains 
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^faithful to his own interpretations. Unlike the 
CaUmoida, in which many of the life-histories are 
complete, the Harpacticoida are little known and 
tinti! the publication of this volume in no case 
had the sequence of the oopepodid stages been 
fully worked out. Differences in the nauplian 
stages are very small and in the oopepodid stages 
measurements are unreliable owing to the con¬ 
tractility of the body. The general characters of 
the Harpacticid nauplius are given in the first 
volume. In the second the nauplii of Cantko * 
camptus pygmceus are described as typical and 
the oopepodid stages of Oanthocampius xtaphylinus , 
which are precisely comparable to those of a 
calanoid. The nauplii of other species are described 
and figured whenever possible. 

The distribution of the Harpacticoida offers 
many interesting problems and there is much 
work to be done in clearing these up. The author’s 
discussions under the head of bionomics of the 
separate species are very valuable and in some 
cases at least tend to repudiate the idea of any 
influence due to the glacial period. 

The descriptions of the separate species as found 
in Great Britain are full and clear, involving much 
laborious counting and figuring of spines and sete, 
the figures as before being models of what such 
illustrations should be. 

Marine as well as freshwater copepod workers 
will be greatly helped by this important work and 
will look forward to the third volume. 


The Science of Colloids 

Kapillarchemie : tine Darstellung der Chemie der 
Kolloide und verwandter Gebiete. Von Prof. Dr. 
Herbert Freundlich. Band 2. Vierte unter 
Mitwirkung von J. Bikerman umgearbeitete 
Auflage. Pp. xi + 955. (Leipzig : Akademische 
Verlagegesellschaft m.b.H., 1932.) 69 gold 

marks. 

ROGRESS in science, like corrosion, is apt 
to travel along interfaces, and few areas 
recently brought under the plough of adventurous 
workers have yielded a richer harvest than the 
territory between ohemistry and physics occupied 
by the science of colloids. All the tools available 
in both the classical branches of knowledge are 
necessary for the exploitation of this field, yet it 
requires also its own distinctive outlook and skill. 
The growth of standard works in a new subjeot 
such as this is naturally slow, for each worker 


tends to review the field from a point of view 
dependent on his special explorations, and in con¬ 
sequence many of the earlier books were partial 
in their account of the work done and it was 
difficult to obtain from them a clear and balanced 
view of the whole subject. 

Prof. Freundlich’s “Kapillarchemie” has always 
been largely free from this defect, and with almost 
uncanny foresight he adopted in the first edition 
in 1909 the classification which has served for each 
succeeding edition. The first volume of the 
present edition, published two years ago, contains 
the introductory matter on which the subsequent 
development of the theme depends, and this 
second volume will appeal more to the colloid 
chemist who is interested in the practical side of 
the subjeot. In it the typical colloid systems— 
sols and gels—are systematically discussed, and it 
is very significant that a much larger proportion 
of generalised statement is now possible, at least 
for sols, than could be made a few years ago ; so 
that only one-sixth of the total space devoted to 
lyophobe sols is now required for individual 
properties, whereas formerly it was necessary to 
deal with almost every sol singly. The gels 
and to some extent the lyophile sols are too 
distinctive in many properties for general treat¬ 
ment. 

One of the most interesting recent developments 
in the study of colloids is the application of X-ray 
analysis to the constituent particles of sols and to 
such gels as rubber and cellulose and their deriv¬ 
atives. The research which has been carried out 
in these directions is ably summarised and illus¬ 
trated. The same may be said of other modem 
work ; it is, indeed, very satisfactory to find even 
some of the more obscure memoirs discussed 
systematically and in proportion. 

While the output of work along the main lines 
continues in ever-increasing volume, there is 
evidence that some of the less obviouB though 
not less important systems are being studied. 
Sols and gels in non-aqueous media, in which 
ionic effects are absent or profoundly modified, 
smokes, fogs, foams and colloid systems in solid 
media, all deserve further attention, if only 
because of their industrial importance. The 
meagre information available is indicated in this 
work. 

It is perhaps superfluous to add that in style 
and completeness, this new edition of “Freundlich” 
easily maintains its place as the foremost textbook 
of colloid chemistry. P. C. L. Thorn®. 
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Short Reviews 

Chemical Engineering and Thermodynamics applied 
to the Cement Rotary Kiln . By Dr. Geoffrey 
Martin. Pp. xv 4 244. (London : Crosby 
Lockwood and Son, 1932.) 31*. 

The cement industry, at a time of great prosperity, 
celebrated the centenary of the discovery of 
Portland cement by Aspin by abandoning its 
research association and allowing the scientific 
staff to dissipate ! Whatever the causes that led 
to this action, it can only bo regarded with regret, 
Every industry sheltered by a tariff or existing as 
a monopoly has a national obligation from which 
it cannot esoape. The country has a right to buy 
cement of the highest quality at the lowest price, 
equal in every way to that available throughout 
the world, and it is doubtful whether, under modern 
conditions, fundamental advances can be aohieved 
without the daily aid of applied science. 

Amongst the practical problems of the industry 
those connected with the rotatory kiln stand fore¬ 
most. Its fuel efficiency is to-day stated to be 
but 19*2 per cent, the radiation losses 15 per cent. 
Dr. Martin has prepared what amounts to a 
research treatise in which he reduces to a matter 
of exact thermodynamical calculation most of the 
quantities connected with the rotatory kiln, and 
sets out data which should enable engineers to 
design a really efficient kiln. 

The book is essentially one for experts, and the 
mass of data required will need a good deal of 
sifting and analysis before use, but it is set out so 
that the task should not be beyond the capacity 
of any designing engineer, to whom the work will 
be indispensable. It is of interest that in the 
dinkering zone only the heat above a temperature 
of 1481° F. is of value, so that there is an enormous 
loss when this high grade heat passes up the kiln 
to the preheating and evaporating zone. 

In a final chapter the author describes recent 
efforts to design kilns of greater thermal efficiency, 
particularly some methods of preventing these 
internal radiation losses : he also deals with the 
flotation kiln which is under experiment at Ashe- 
ham. The work is a definite contribution to the 
detailed study of an important subject though it 
is certainly very difficult to read. 

An Introduction to the Theory of Canonical Matrices . 
By Prof. H. W. Turnbull and Dr. A. C. Aitken. 
Pp. xiii 4 192. (London, Glasgow and Bombay : 
Blaokie and Son, Ltd., 1932.) 17*. 6d. net. 

A sign of the present-day tendency of mathe¬ 
matical thought is in the changed character of 
many of the books now produced. In the last few 
years almost all new books in pure mathematics 
nave represented one of two main branches— 
geometry and analysis. Just now, works on algebra 
are being published in greater profusion, not the 
old type of algebra reminiscent of such authors as 
Salmon and Weber, but a newer type in whioh the 
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fundamental laws of ordinary algebra are not 
necessarily valid. 

A matrix can be defined most simply as the 
transformation from one tetrahedron of reference 
(in n dimensions) to another and, when there are 
three tetrahedra, the transformation from A to B 
can be compounded with that from B to C into a 
single transformation from A to C. Quite recently 
Heisenberg and Dirac have shown that matrices 
are eminently suited to the purpose of stating and 
developing the laws of the new quantum mechanics. 
The authors of the book before us have collected 
together, with very full references, all the more 
important investigations on matrices, and now 
present them as a co-ordinated whole. A central 
problem is the reduction of a homogeneous quad¬ 
ratic function of n variables to the form 

a L x\ + a^x% 4 . 4 - a n x\ 

This is possible in \n(n — 1) ways and, when all 
the symbols are real, the number of positive a’s 
is the same for each. 

Although the book is mainly a compilation, 
Chap, ix contains a new investigation of the 
canonical reduction of a pencil of matrices when 
the determinant of every member of the pencil is 
zero. Some applications of matrices to projective 
geometry are given, and others to differential 
equations and dynamical oscillations. The book 
is practically self-contained and is intelligible to a 
reader with ordinary mathematical knowledge. 

Hunger and Work in a Savage Tribe : a Functional 

Study of Nutrition among the Southern Bantu. 

By Dr. Audrey I. Richards. Pp. xvi 4 238. 

(London : George Routledge and Sons, Ltd., 

1932.) 10*. 6 d. net. 

Dr. Richards 1 study of the satisfaction of hunger 
as an element in the organisation of human society 
has a twofold interest. It is, as Prof. B. Malin¬ 
owski says in a highly laudatory preface, the first 
systematic study of the subject in anthropological 
literature ; and it is an originally conceived and 
at the same time instructive example of the appli¬ 
cation of the conception of ‘function’ to the study 
of the part played by certain biological needs of 
man in knitting together and determining the form 
and relations of eoonomic and social units in a 
given society. Incidentally, it affords the author 
an opportunity of arguing cogently and pointedly 
against the predominance of sex in human affairs 
as interpreted by the psycho-analysts on the ground 
of the greater insistency of the needs of the human 
organism in the matter of food—needs which can¬ 
not be repressed indefinitely or even for any great 
length of time. 

Dr. Richards, after stating her case in relation 
to the points of view of psychology and biology, 
and pointing out the inadequacy of the oommonly 
accepted economic and sociological methods of 
approach, proceeds to show how among the south¬ 
eastern Bantu food—its acquisition, preparation, 
preservation and distribution—is fundamental, 
functionally, in determining the organisation and 
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working of the social, eoonomio and religious 
systems, imposing on each social group and its 
individual members an appropriate ritual and code 
of behaviour. The whole conception has been 
worked out by the author systematically to its 
logical conclusions ; and lest it should be thought 
that Dr. Richards has merely added another to 
‘arm-chair’ studies based upon the observations 
of others, it must be mentioned that she has tested 
her material thoroughly in the field during over a 
year’s residence among the Bamba. 

Petroleum in the United States and Possessions. 

By Ralph Arnold and William J. Kemnitzer. 
i pp. xxi 4- 1052. (New York and London : 

Harper and Bros., 1931.) 635. net. 

This volume constitutes the second of a series of 
four books destined to cover the entire field of 
petroleum technology, the others being devoted to 
principles, occurrences external to the United 
States, and economics. The incentive to this 
achievement is “the desire to loam the facts of 
petroleum and the industry . . . without per¬ 
sonal prejudice, biassed influence, or preconceived 
ideas’*. The task was a gigantic one, as the authors 
soon found, and if this volume is a foretaste of the 
others to come (the reviewer is not aware of their 
appearance in Great Britain yet), then it is truly 
a magnum opus. Even so, it is unwieldy, not so 
muok on account of its bulk of more than a 
thousand closely printed pages, but of bulk of data. 

The plan is to deal with petroleum in productive 
areas first, giving summarised statements of 
geology, development, technology and statistics of 
every field ; so to non-productivo areas (States) 
and extra-American possessions. Elaboration, par¬ 
ticularly of statistical detail, is overwhelming ; one 
wonders what purpose it all serves. In fact, in so 
far as this volume is indicative, we are unable to 
find anything strikingly new or outstanding from 
the wealth of technical and economic literature 
already available. If it is a case of geology of 
petroleum in America, not only is there more than 
one good modem textbook available, but also the 
publications of the U.S. Geological Survey and 
the American Association, to mention only two 
prolific sources, are easily accessible. If it is 
statistics or technology, we turn at onoe to at 
least half a dozen specialised volumes, and, of 
course, to the Bureau of Mines. Thus, while one 
can only marvel at the patience and enormity of 
labour represented by this particular book,from the 
point of view of a valued, permanent contribution 
to science, our reoeption of it is but lukewarm. 

Aristotle. By G. R. G. Mure. (Leaders of Philosophy 

Series.) Pp. xi + 282. (London : Ernest Benn, 

Ltd., 1932.) 12s. 6rf. net. 

It is a little more than a year since the admirable 
translation of the whole corpus of Aristotelian 
writings was completed under the editorship, of 
Prof. J. A. Smith and Mr. W. D. Ross, It was 
amazing to think that it had never been done 
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before, but very satisfactory that it was so well 
done at last. Then we have the full and useful 
book of Mr. Ross on “Aristotle” and another by 
Mr. J. L. Stocks on “Aristotelianism”. N<iw Mr. 
Mure publishes a book which to a large extent 
combines the merits of both these, and is a model 
of skilful compression and arrangement. It is not 
quite easy reading, though very well written, but 
can be recommended to anyone who, knowing 
something of philosophy and interested in its 
general development, desires to see Aristotle’s 
work surveyed as a whole and placed in its true 
position, in regard both to his predecessors and 
the subsequent trend of western thought. 

Mr. Mure is a Jaegerite in the main, as every 
one must be, in tracing Aristotle’s work back to 
Plato’s, from which it springs, partly by suggestion, 
partly by criticism. But he treats the particular 
textual analysis of Jaeger with the caution that 
any such work demands in detail. The net result 
is a most enlightening study from which two main 
conclusions stand out. One, the most obvious, 
is that we must in future treat the conjunction 
Plato-Aristotle rather by way of complement than 
of opposition ; the other, the most surprising, 
that, with his supreme and encyclopaedic mind, 
Aristotle should have made so little of the mathe¬ 
matics which were flourishing in an advanced 
state around him. “Aristotle and Mathematics” 
should be the next monograph on the subject; it 
is the least fully treated in Mr. Mure’s volume. 

F. 8. M. 

Respiration in Plants. By Prof. Walter Stiles and 

Dr. William Leach. (Methuen’s Monographs on 

Biological Subjects.) Pp. vii + 124. (London : 

Methuen and Co., Ltd., 1932.) 3*. 6d. net. 

In spite of the importance of respiration as a 
fundamental property of living protoplasm, there 
has been for a long time no really general and up- 
to-date treatment of the subject from the point 
of view of the botanist and of the non-specialist 
reader. The present authors have treated the 
subject particularly from this point of view. They 
have attempted to indicate the principles under¬ 
lying modem studies of plant respiration rather 
than to present a complete summary of recent 
researches. 

While no doubt opinions may differ as to whether 
the authors have chosen the best examples to 
illustrate the arguments, there can be no question 
that on the whole they have succeeded in their 
object of providing a readable and understandable 
treatment of a complex subject. They first dis¬ 
cuss the respiration of plants in air ; secondly, 
anaerohio respiration ; and thirdly, the mechanism 
of respiration. The third of these chapters is 
naturally the one offering the greatest oppor¬ 
tunity of. development. It reaches its highest 
levels, perhaps, in dealing with the bearing of sugar 
structure on the availability of hexoses, in cus- 
cuasing the rdle of cytochrome and in summarising 
Blackman’s scheme for the respiration of apples. 
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Atomic Physics and Vital Activities* 

By Sir F- Gowland Hopkins, p.e.s. 


T HE suooess of the two discussions held during 
the current year has justified the policy 
which decided that such discussions should be 
organised from time to time. In particular they 
are valuable when they tempt distinguished 
workers from abroad to visit the Society as 
contributors to debate. In the discussion on the 
structure of atomic nuclei opened by Lord 
Rutherford, the revelation of new experimental 
results and of their great significance gave a 
dramatic character to the meeting. The atomic 
nucleus for a long time had seemed to be an 
impregnable fortress ; but missiles of high destruc¬ 
tive power have been gradually contrived by 
almost magical skill in the army of attack, and 
the fortress, in spite of its formidable potential 
barrier, is crumbling. 

It is interesting for the spectator to realise how 
much is learnt by the commanders of the attack 
from the nature of the missiles (parts of itself) 
with which the fortress replies to the bombard¬ 
ment. One cannot help recalling the sense of 
progressive accomplishment which was conveyed 
in Lord Rutherford’s opening address, as for 
example when he dealt with the nuclear origin 
of the y-rays. Nor can one forget moments of 
actual excitement as when, recalling a twelve 
years’ old prophecy of his own respecting the 
probable existence of neutrons, he referred to 
Dr. J. Chadwick’s recent success in producing 
these entities (of which the mass is unity and the 
charge zero) by bombarding beryllium with 
a-particles from polonium. Exciting again was the 
acoount of the striking results obtained also in 
the Cavendish Laboratory by J. D. Cockcroft and 
E. T. S. Walton, who constructed an apparatus 
capablo of providing a steady stream of protons, 
of energy up to 600,000 volts, and successfully 
employed the stream in the disintegration of the 
lithium nucleus. 

It is not unjustifiable to say that before the 
moment of Cockoroft and Walton’s success, man 
did not know how to release atomic energy on 
his own initiative, whereas now, though doubtless 
in a limited sense, he possesses that power. At 
the same time, the phenomenon of transmutation 
seems to be at hand in full reality. The occasion 
of this discussion cannot fail to stand out as of 
much significance in the annals of the Royal 
Society and in the history of Great Britain’s 
contribution to science. 

The second discussion dealt with the growth of 
knowledge at a different level of present accom¬ 
plishment ; but with phenomena that are very 
significant. It was oonoemed with recent studies 
of the nature and properties of those highly aotive 
catalysts—the enzymes—the presence of which in 
each living unit converts a system, which without 

* From the anniven&ry address to the Royal Society, delivered on 
|foverabar 80 . 
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them would be static, into an organism which is 
so characteristically dynamic. Anyone who reads 
in succession the records of these two discussions 
as found in our Proceedings , will perhaps be 
tempted to wonder how soon, if ever, intellectual 
concepts, based upon the phenomena which were 
the subject of the first, are fated to invade, and 
perhaps revolutionise thought in the great field 
of which the second eoverod part. Will the data 
of atomic physics ultimately illuminate the pro¬ 
cesses of life ? 

At present we know nothing to suggest a certain 
answer. I have indeed met not a few who had 
a Btrong a priori conviction that life, in some 
way, in some limited sense at least, makes use of 
atomic energy ; that such ability might indeed 
be the special stamp of life. Some twelve years 
ago a distinguished Dutch physiologist, the late 
Prof. Zwaademaker, thought he had proved that 
the weak radioactivity of potassium is an indis¬ 
pensable stimulus to certain vital activities ; but 
the importance of this influence would seem to 
be at most very small. Even Zwaademaker did 
not hold that it conditioned life. Its radioactivity 
is certainly not the main reason for the indis¬ 
pensability of potassium in living systems. 

Certain recent experimental studies, however, 
seem to have proved that living tissues may be 
the seat of radiations able to produce effects at 
a distance, and to suggest that certain activities 
in one cell of a tissue can thus influence activities 
in neighbouring cells. It was claimed some time 
ago by Gurvitsch, a Russian biologist, that when 
growing cells divide they emit rays which accelerate 
the processes of division in other cells. The 
existence of these mitogenetic rays, so called 
because of the claim mentioned, met at first with 
general disbelief, and a year ago 1 might have 
been disinclined to mention the subject; but work 
by many during the last year seems to have 
brought satisfactory proof that chemical reactions 
in living tissues are indeed accompanied by 
radiations, and events in one cell may thus 
influence other cells without material transmission. 

The phenomena as described are doubtless 
related to that of chemiluminescence which many 
non-biological reactions display, and may perhaps 
have affinities with the emission of more intensive 
radiations by specialised cells in the luminiferous 
organs of animals or by luminiferous bacteria. 
The much more general invisible radiations under 
reference have been now studied by physical 
methods. Their emission from active cells has been 
(it is claimed) demonstrated by means of Geiger’s 
counter; their wave-length measured, and by 
methods which I must not stop to describe, their 
specific spectra in various cases duly mapped. 
It has even been claimed, for example, that a 
characteristic spectrum of a radiation from a 
tetanised muscle is identical with that yielded 
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in vitro by a reaction (the breakdown of creatin 
phosphate) known to ocour in active muscle. 

Many published statements of this kind must 
be received with hesitation until fully confirmed ; 
but that activities in living cells may be accom¬ 
panied by radiations recognisable by physical 
means is now, I think, a fact which is proved. 
This alone will certainly lead to many fresh lines 
of inquiry. It is not yet proved, however, that 
the phenomena as described arc of fundamental 
importance, or even that they associated with all 
forms of life. 

What, on the other hand, we do know for certain, 
is that in all living systems in which dynamic 
events have been adequately studied, the influence 
of colloidal catalysts is found to be dominant. 
These oatalysts (‘enzymes’ if you will) exert a 
specific control over complex chemical reactions, 
of which the exact co-ordination in time and space 
is one of the primary characteristics of an organism. 
It is, I think, difficult to exaggerate the importance 
to biology, and I venture to say to chemistry no 
less, of extended studies of enzymes and their 
action. Of the chemical reactions displayed in an 
organism few, if any, proceed uncatalysed ; while 
they are reactions so completely and harmoniously 
organised that all are maintained in complex 
dynamic equilibrium. If chemical thought is to 
function with effect in helping towards a description 
of living systems, it must dwell especially on this 
chemical co-ordination which, like other aspects 
of organisation, illustrates that subservience of 
parts to the whole which characterises an organism. 

The organising potentialities inherent in highly 
specific catalysis have not, I believe, been ade¬ 
quately appraised in chemical thought. The 
concentration of a catalyst or, alternatively, the 
extent of its active surface, will determine the 
velocity of changes due to its influence, but highly 
specific catalysts determine in addition just what 
particular materials, rather than any others, shall 
undergo change. In this respect they are like the 
living coll itself, for they select from their environ¬ 
ment. finally, the spocific catalyst, in virtue of 
its own intimate structure, determines which 
among possible paths the course of change shall 
follow. It has directive powers. Even in a cell 
juice, or in an extract from living tissues from 
which all cell structure is absent, experiment has 
shown that a group of contributory reactions, 
including syntheses, may proceed in due and just 
sequence and so lead to the same end result as 
is normally reached in the intact living system. 
A striking degree of organisation may indeed be 
attained in such preparations under the directive 
influence of the more soluble enzymes derived 
from the cell or tissue. Much more then must a 
structured colloidal system, like the intact oell, 
in which a number of oatalysts with such con¬ 
trolling powers are present in circumstances 
exactly adjusted to a final result, be one in which 
reactions are conditioned and organised to a high 
degree without the aid of unknown or any other 
influences. 
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I do not expect that all will feel able to admit 
as much as I myself would like to claim, namely, 
that the control of events by intracellular enzymes, 
exerted in the specialised colloidal apparatus of 
the cell, by itself secures the status of the cell 
as a system which can maintain itself in dynamic 
equilibrium with its environment. I am not 
denying for a moment that the cell has esoteric 
qualities which may call for organising influences 
of a greatly different kind ; exerted maybe at 
some higher level. It is at any rate sure that the 
inter-related activity of highly specific catalysts 
represents a notable device of Nature which has 
supported during the course of evolution those 
dynamic manifestations which characterise living 
things. 

Prof. R. Willstatter, together with members of 
his school, has done much to advance our know¬ 
ledge of these agencies. I have sometimes heard 
it suggested that the advance in question, from 
a chemical point of view at any rate, represents 
a relative failure, apparently because no enzyme 
has yet been isolated in a state to conform with 
the classical criteria of ‘purity*. If this be the 
reason for any suggestion of failure, there is surely 
some misunderstanding. Isolation, individualisa¬ 
tion and purity are words which, if used at all 
in this domain, may well need to be given meanings 
differing not a little from those which are applicable 
in classical organic chemistry. Few will doubt 
to-day that the specific influence of a catalyst is 
due to its specific structure. All indications, how¬ 
ever, point to the circumstance that the active 
structure of an enzyme is supported by a colloidal 
‘carrier' which stabilises it. It is indeed likely 
that in very many cases, if not in all, the active 
catalytic mechanism is a specific configuration at 
part of the surface of a colloidal particle, or, 
alternatively, part of a structural surface in the 
histological sense. If so, wo should no more expect 
to isolate them in a pure state than so to isolate 
the active areas on a catalytic metallic surface. 

It is true that enzymic activity may be displayed 
by agencies which are not all strictly of one type. 
It is not unlikely that in certain cases the specific¬ 
ally active groups may be inherent in the structure 
of a complex but relatively stable molecule, such 
as that of an exceptional protein. Cases are known 
indeed in which a protein many times reorystallised 
retains specific enzymic activity ; in one such 
case at least it has been shown that the protein 
structure can be to a large extent destroyed 
without disappearance of the activity. Crystallisa¬ 
tion in such a case does not yield an entity which 
would reveal its aotive structure to the ordinary 
methods of organic chemistry. What is essential for 
enzyme studies at their present stage is an assur¬ 
ance that a single entity alone is responsible for 
this or that observed activity. To this end the 
technique developed by the school of Willstatter 
has greatly helped. While we are waiting for the 
knowledge which may ultimately yield, on lines 
acceptable to current ohemioal thought, a method 
for characterising these exceptional entities as 
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units, the actual configuration which confers 
activity on this or that enzyme can be, and in 
many cases no doubt soon will be, determined by 
indirect methods. 

I would like now to illustrate a little further 
the nature of current progress in animal bio¬ 
chemistry by a reference to investigations dealing 
with related, but somewhat different aspects of 
control of dynamic phenomena in living tissues. 

From the researches published during the year 
I might select many to show that efforts to dis¬ 
entangle the complexities of these phenomena can 
in their own way be as profitable as any branch 
of chemical endeavour. I think it will be more 
usoful, however, to refer more particularly to one 
research which is typical of many in respect of 
its methods and its success. In this the investigator 
approached on new lines a fundamental problem 
which for the last sixty years has been the subject 
of speculation, and no less of experiments which 
up to a point were informative. The problem 
was to discover the nature of the final chemical 
steps which lead to the production of urea in the 
animal body. That the mammalian liver can 
convert ammonium carbonate into urea has been 
many times experimentally proved, and it is 
equally sure that ammonia and, of course, carbon 
dioxide are continuously produced in metabolism. 
Therefore most of us have long been content to 
believe that urea arises by the direct removal of 
the elements of water from the molecule of 
ammonium carbonate. 

That urea does indeed arise in the liver by a 
synthesis from ammonia and carbon dioxide 
remains certain ; but the research under reference, 
brilliantly carried out by Krebs, of Freiburg-im- 
Breisgau, has shown that its production is on no 
such simple lines as those mentioned. It calls 
for a mechanism involving a most interesting inter¬ 
play among activated molecules. The facts as 
revealed have just that degree of unexpectedness— 
if I may use the phrase—which was to be expected 
in a biochemical phenomenon. I often find myself 
compelled to assert that though biochemical 
events are, of course, limited by chemical possi¬ 
bilities, they are not safely to be predicted by 
chemical probabilities, even when these are strong. 
That is why experimental biochemistry must 
remain an independent scientific discipline. 

The essential results of Krebs’s research include 
consideration of the molecular structure of three 
biological substances: omithin, citrullin and 
arginin. In the presence of ammonia and carbon 
dioxide, and when activated by agencies in the 
hepatic tissue, omithin is converted into citrullin 
which, as a ureido-acid, already carries the 
carbamide structure. Urea does not arise directly 
from this, however; another stage intrudes. 
Citrullin takes up another molecule of ammonia 
(with elimination of water as at the first stage) 
and the structure of arginin with its guanidin 
grouping is thus established. Now arginin is the 
normal substrate for the well-studied and very 
, active hepatic enzyme, arginase; and under its 
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influence the guanidin group is hydrolised. Urea 
thereupon splits off from the arginin molecule and 
omithin is reproduced. The sequence is then 
re-established. 

Urea is thuH produced continuously from the 
ammonia which arises in the deamination of the 
amino acids of protein, and from the cexbon 
dioxide of metabolic oxidations in general, but 
on lines which may seem strangely complex. It 
would be too much to say at present that this is 
the only line of origin for urea in the body, but 
we know now that it is the main line. In maintain¬ 
ing the sequence of reactions, omithin can function 
in minute amounts ; acting therefore essentially as 
a catalyst. The nature of the relations involved in 
this mechanism is characteristic of the living cell. 

In another respect this example illustrates the 
nature of current biochemical studies. The data 
were obtained by the methods of micro-analysis 
and only a few milligrams of hepatic tissue were 
employed in individual experiments. Yet the 
results were consistent and reproducible and 
experimental errors well under control. The high 
accuracy to be obtained in ordinary organic 
analysis by micro methods is now well recognised, 
but it is bocoming clear that technique is so 
developing that kinetic studies can be made 
equally accurate on a similar scale. To studies 
of living systems this offers advantages which 
cannot be overestimated. 

One further point: it is becoming more and 
more a matter for confidence that when tissues 
with cells intact are quickly removed from the 
animal after its death and placed straightway in 
a fluid medium of carefully proved adequacy, it 
only remains to provide an adequate supply of 
oxygen which shall reach each unit of the tissue, 
to secure the continuance of the events which had 
been proceeding in vivo. Indeed wo are gaiping 
sufficient knowledge of the requirements of such 
excised tissues to justify the claim that the course 
of metabolism observed in them during extensive 
periods of survival need differ in no way from the 
normal. 

We can proceed, then, from the study of tissue 
extracts in which it is easy to deal with the kinetics 
of isolated reactions, each determined by its 
appropriate catalyst, to studies of other tissue 
extracts, made with discrimination, in which the 
progress of a variety of reactions retains not a 
little of the organisation which characterised 
them during life, and thence to other studies in 
which we follow the kinetics of reactions con¬ 
trolled by the intact and still living tissues or 
cells. Thus and otherwise has biochemistry 
escaped from the dilemma voiced in earlier dogma, 
namely, that since chemical methods must at the 
very moment of their application convert the 
living into the dead, they can do nothing to 
elucidate the dynamic eventB of life. The escape 
is more real than may seem on a superficial view, 
and especially real perhaps to those who are 
themselves applying modem ohemical methods in 
the biological field. 
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Forests and Stream Flow 


T HE effect of the action of forests in conserving 
water supplies and regulating the flow of 
water in streams and rivers, whilst preventing 
erosion in mountainous countries with consequent 
disastrous floods, has been under discussion for 
several centuries. Attention was directed to this 
important matter in an article entitled “Forests, 
Climate, Erosion, and Denudations” in Natukk 
of April 4, 1931. The opinions commonly accepted 
by foresters and many engineers are to the effect 
that forests arc beneficial (1) by retaining and 
storing water in the humus layer on the forest 
floor and allowing it to percolate gradually into 
springs and streams, thus retarding a rapid run¬ 
off ; (2) retarding the melting of snow in the 

spring and thus prolonging the run-off from this 
source ; (3) increasing precipitation ; (4) prevent¬ 
ing erosion on steep slopes. It may be admitted 
that direct proof of the actual effect of disafforest¬ 
ation of the catchment area of a river on the future 
water level of that river based on a prolonged 
series of measurements, has been so far wanting. 
But the ultimate results, both to the catchment 
area and the plains country below should reaffores¬ 
tation not take place, cannot be called in question. 
Europe itself,along the shores of the Mediterranean, 
and many parts of India offer numerous illustrations 
of the aftermath of reckless forest denudation, 
followed by the drying up of water supplies. 

In a paper entitled “Forests and Stream Flow” 
delivered before the American Society of Civil 
Engineers at its annual convention in Yellowstone 
Park on July 6, 1932, Messrs. W. G. Hoyt and 
H. C. Troxall call in question, from the engineers’ 
point of view, the usefulness of forests in main¬ 
taining and regulating water supplies. They base 
their conclusions on the following. An experiment 
by the United States Forest Service and the U.S. 
Weather Bureau was conducted from 1910 until 
1920 on two contiguous tracts of land in Southern 
Colorado (Wagonwheel Gap area) of 222*5 and 
200*4 acres respectively, having almost identical 
geographical, topographical and meteorological 
conditions. The forest cover in both areas was 
representative of the Rocky Mountain area as a 
whole. In 1919 the smaller area was disafforested 
and the slash burnt in 1921. By 1926 the area 
had become recovered by a growth of grass, herbs 
and aspen shoots which haa reached a height of 
three to six feet. Throughout the period, accurate 
measurements of the run-off and meteorological 
observations were recorded. 

A distinct investigation on stream-flow measure¬ 
ments was begun in 1916 under the auspices of 
the U.S. Geological Survey, in co-operation with 
the State of California and the County of Los 
Angeles on certain areas in California. In August 
1924 a forest fire burnt some of the areas under 
observation, and one of them, Fish Creek, was 
selected to establish the effect of the fire and 
resulting disafforestation on the discharge of this 
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creek. A new growth appeared over the area burnt, 
and by the autumn of 1930 it is said that little 
evidence of the fire remained, though a different 
plant association had developed. 

The investigations recorded by the authors, and 
the deductions therefrom, are therefore based in 
the first case on the observations of seven years 
(1920-1926) and in the second on six years (1925- 
1930). It is impossible to do more than glance 
at the conclusions arrived at from the records 
and data, which are most ably dealt with in this 
monograph. They are, however, sufficiently 
startling to require more detailed investigations on 
the same lines and will morit careful considera¬ 
tion in many parts of the British Empire where 
forests, agriculture and commercial interests are 
so inextricably interwoven. Briefly, the authors 
hold that forests do not conserve the water 
supply ; that the increase of run-off is not con¬ 
fined wholly to flood periods ; that after dis¬ 
afforestation in the Wagonwheel area there was 
an increase of forty-six per cent in maximum 
daily discharge ; that the belief that forests or 
vegetation covering will increase the summer run¬ 
off and shorten the low-level period through the 
exercise of storage functions is a fallacy, so far 
as the records on the two above widely differing 
areas are concerned. Further, that coincident 
with the increase in the summer run-off there was 
an increase in the average summer minimum and 
the period of low water run-off was considerably 
shortened ; disafforestation mode no appreciable 
change in the low flows which occurred during 
the winter in the Wagonwheel area. 

The authors, who are hydraulic engineers, state 
that they are lovers of the forest, but in the 
interest of water supplies and the maintenance 
of water supply levels, they consider that “If 
the small growth that springs up immediately 
after disafforestation” (though this is not the case 
in all countries) “or denudation exercises prac¬ 
tically the same effect as forests in reducing normal 
flood crests and in preventing erosion without the 
detrimental effect which forest cover is shown to 
have on annual flow and flow during the summer 
low-water periods—then in basins where short¬ 
ages in water supply are beooming critioal or 
where abnormal expenditures have to be made to 
augment water supplies, the maintenance of 
forests or reafforestation for the ‘conservation of 
water supply’ may have an effect exactly opposite 
to that desired.” 

The investigations, which have been carried out 
in so liberal a spirit by the United States, are of 
the greatest importance; and they certainly put 
a question mark to assumptions which have long 
been held. It is, however, difficult to believe that 
foresters and many others who have studied this 
matter will be able to accept all the deductions 
of the authors when they are based on records 
of so short a period as six to seven years. 
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Obituary 


Dr. William Fatten 

R. WILLIAM PATTEN, who died at Hanover, 
N.H., United States, on October 27, aged 
seventy-one years, will be remembered for his 
numerous contributions to our knowledge of the 
earliest fossil fishes, which arc generally known as 
Ostracoderms. After graduating as B.Sc. at 
Harvard in 1883, and as Ph.D. in Leipzig in 1884, 
he studied at the Naples Zoologioal Station ; and 
in 1886-89 ho was assistant in the Lake Laboratory, 
Milwaukee, Wisconsin. He was then professor of 
biology in the University of North Dakota for 
four years, and in 1893 he became professor of 
zoology in Dartmouth College, Hanover, N.H., 
where ho remained until his retirement in 1931. 

Dr. Patten's researches on the existing Limulus 
and on the fossil Ostracoderms led him to formu¬ 
late the theory that primitive arachnids were the 
ancestors of the vertebrate animals. In 1912 he 
elaborated this theory in a volume entitled ‘The 
Evolution of the Vertebrates and their Kin”, 
which was illustrated with his own beautiful 
drawings. His facts and arguments, however, 
failed to convince other zoologists and palaeonto¬ 
logists, and he accordingly proceeded with astonish¬ 
ing energy to collect new fossils which might 
illustrate the subject. He prepared the fossils 
with great skill and patience, and published a 
series of valuable papers which are filled with 
original observations. In the province of Quebec, 
Canada, he found the first specimens of the 
armoured Bothriolepis showing the tail and median 
fins. In the island of Oesel, Estonia,* which he 
visited on three ocoasions, he oollectod numerous 
other Ostracoderms in a remarkable state of 
preservation, including new genera and species 
which still remain to be described. A. S. W. 


Prof. A. Bostock Hill 
Prof. Bostock Hill, who died on November 6, 
was educated at King Edward's School, Birming¬ 
ham, and pursued his medical studies partly at 
Queen's College—at that time the Birmingham 


Medical School—and partly at Edinburgh, and 
he also obtained a medical degree at Giessen. 
The early part of his career was directed to 
chemistry and ho became public analyst to the 
county of Warwick and afterwards, in 1879, 
professor of chemistry in Queen's College. Two 
years later he was appointed professor of hygiene 
in Mason College, and then in the University of 
Birmingham, when this was created in 1900. 
The whole of his life thereafter was spent in public 
health administrative work, and he held several 
appointments under various authorities. 

Bostock Hill contributed many useful publica¬ 
tions of public health interest, and wrote on the 
purification of sewage, water filtration, and the 
spread of scarlet fever by milk. In public lectures 
and addresses he dealt with such varied subjects 
as the history of sanitary development in Great 
Britain, the evolution of the county health depart¬ 
ment, and the relation of voluntary effort to 
State authority in sanitary and social reform. 

Bostock Hill possessed considerable giftB as a 
teacher, and his lectures will long be remembered 
by his students. Since his retirement from 
Birmingham, he had been a valued member of 
the Board of Studies in Hygiene of the University 
of London. A sound administrator, a shrewd man 
of business, and an attractive personality, he will 
be missed by a large circle of friends. R. T. H. 

We regret to announce the following deaths; 

Mr. Bernard Hobson, formerly lecturer in 
geology in the University of Manchester, secretary 
of Section C (Geology) of the British Association 
at Sheffield in 1910, on December 3, aged seventy- 
two years. 

Prof. Marco Th. Lecco, emeritus professor of 
chemistry in the University of Belgrade, oik 
November 4, aged seventy-nine years. 

Canon John Roscoe, an authority on the ancient 
customs of the Baganda and kindred tribes, on 
December 2, aged seventy-one years. 



News and Views 


Electric Supra-Conduction in Metals 

The account given by Prof. J. C. McLennan, in our 
Supplement this week, of the discussion at the York 
meeting of the British Association on electric supra - 
conduction in metals, is most useful as it shows the 
progress made both by experiment and theory in 
elucidating this, at least at present, marvellous 
phenomenon. As soon as Dewar had succeeded in 
producing liquid oxygen on a large scale in 1892, 
he and Fleming made an elaborate research to find 
out how the resistance of metals varied at very 
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low temperatures. They wore led to the conclusion 
that at temperatures near the absolute zero the 
electric resistance of pure metals would be very small 
or even zero. Twenty years later, Kamerlingh Onnes, 
when experimenting with liquid helium, discovered 
that, when mercury was cooled down to about 4 -2° K., 
it became suddenly and abruptly what is now called 
a supra-oonductor. At and below this temperature 
it offers no measurable resistance to an electric 
current. The flow of electrons round the circuit is 
pr&ctioally unimpeded. The importance of this from 
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the electrical engineering point of view was at once 
appreciated, for if resistance were annihilated, huge 
amounts of power could be transmitted groat 
distances by very thin wires, Practical applications, 
however, are still few and engineers await the further 
elucidation of the phenomenon by physicists. The 
action of a magnetic field in delaying the appearance 
of supm-conductivity wants further explanation. 
The experiments with direct and alternating currents 
seem to justify tho conclusion that a polarisation or 
orientation phenomenon of some kind is involved in 
the production of the supra-conducting state in 
metals. Tho electron lattice theory is a promising 
one but in order to verify it a further study of the 
conductivity of single crystals at very low tem¬ 
peratures is necessary. 

Sir Thomas Purvcs 

The retirement at the end of last month of Col. 
Sir Thomas Fortune Purves from the post of 
engineer-in-chief to tho Post Office came after ten 
years of unparalleled development in the art of 
electrical communications. During his term of office, 
he had to decide whether the future of telephony in 
Great Britain was to bo manual or automatic. His 
decision to adopt the Strowger step-by-step auto¬ 
matic system has been proved by experience to have 
been of great bonefit to the country. His pleasing 
personality was of groat value in tho development of 
international telephony. At the conclusion of tho 
War, everything was favourable for the establishment 
of an extensive European system, provided that 
national boundaries could be disregarded. The 
problem therefore was one of politics rather than of 
engineering, and it was in this field that Sir Thomas’s 
great gifts as a diplomatist had full play. The 
disarming charm of his manner, his wit and geniality 
broke down all barriers. In 1924 ho mot the repre¬ 
sentatives of the German administration at tho 
Hague and was successful in pei-suading them to 
come to the first international telephone conference 
whioh took place in April of that year. Since then, 
conferences of the C.C.I. (Comit6 Consultatif Inter¬ 
national) have been held every year. The retirement 
of a figure of the type of Sir Thomas Purves from 
these international deliberations will be vory seriously 
felt throughout Europe. When appointed engineer- 
in-chief in 1922, he prophesied that the coming ten 
years would see many remarkable developments— 
such as full intercommunication between the tele¬ 
phone systems of Great Britain and the United 
States—all of which have been duly accomplished. 
Great Britain has become the switching centre 
through which Europo and America communicate 
with each other and with the British Dominions. No 
radio oontres in the world are comparable in magni¬ 
tude with the Post Office transmitting centro at 
Rugby and receiving centre at Baldock. Sir Thomas 
is one of tho most popular members of the council of 
the Institution of Electrical Engineers, of which he has 
been president. Wo hope he will be able to do equally 
valuable work for many years to come. His successor 
at tho Post Office is Lieut.-Col. A. G, Lee, chairman 
of the Radio Research Board. 
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John Phillips and the Geology of Yorkshire 

The annual meeting of the Yorkshire Geological 
Society was held at Leeds on November 19. The 
president, Mr. T. Sheppard, took as the subject of 
his address the work of John Phillips, the pioneer 
of Yorkshire geology. As a nephew and companion 
of William Smith, Phillips had unique opportunities 
for applying the principles of stratigraphy, and his 
first book on the subject, “Illustrations of the Geology 
of Yorkshire. Part 1, The Yorkshire Coast”, appeared 
in 1829 and went through three editions ; but of 
Part 2, “The Mountain Limestone District”, there 
in only one edition, 1838. His other book, “The 
Rivers, Mountains and Sea Coast of Yorkshire”, 
is of a more popular type and includes an account 
of the “Ancient Inhabitants of the County”. Both 
show his genius for conveying much solid and original 
geological work in eminently readable form and also 
his skill as an artist, the illustrations of scenery and 
fossils alike being from his pencil. It may her© be 
mentioned that Phillips’s fossil types, preserved in 
the York Museum, of which he was long tho curator, 
have recently been carefully labelled and set out 
for study by Mr. S. Melmore. While at York, Phillips 
was ono of the founders of the British Association, 
and Mr. Sheppard mentioned an occasion when he 
astonished the members by giving, without prepara¬ 
tion, a surprisingly complete summary of the year’s 
advances in all branches of science. His later work 
at Oxford and his well-known “Manual of Geology” 
wero briefly mentioned, but Mr. Sheppard promised 
that when his address was published it should include 
a complete bibliography. The task of compiling it 
could not be in more capable hands. 

Prof. Max Weber 

In Natukb for December 9, 1922, there was 
published a letter of congratulation that had been 
sent by British zoologists to Prof. Max Weber, of 
Amsterdam, on the occasion of his seventieth birth¬ 
day. Of the thirty-five who signed that letter, only 
twenty-five now survive, and these repeated their 
congratulations on December 5 last, when the 
distinguished Dutch zoologist completed his eightieth 
year. Prof. Weber, who has been a foreign member 
of the Linnean Society of London since 1898, also 
received a letter of congratulations from the council 
of that Society. In the last ten years, Prof. Weber’s 
record of work would have done credit to the vigour 
of a man of half his age. He has brought out a 
second edition of his monumental textbook, “Die 
S&ugethiere” : he is still producing the successive 
volumes of the “Fishes of the Indo-Australian 
Archipelago”, in collaboration with Dr. de Beaufort; 
and the reports of the Siboga expedition, written 
by contributors all over the world, continue to 
appear under his editorship with a regularity that 
editors of reports of less important expeditions may 
well envy. 

The British Dyestuffs Industry 

The third report of the Dyestuffs Industry 
Development Committee on the present position and 
development of the dyestuffs manufacturing industry 
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in Great Britain is not characterised by the unanimity 
of the previous report. While endorsing the general 
conclusions that the Dyestuffs (Import Regulation) 
Act is achieving its main objects, that the production 
of dyes during recent years has been satisfactory, 
especially taking into account the depressed state 
of some of the principal consuming industries, and 
the tribute paid to the extonsion of the range of 
products, the quality of the output and the standard 
of research maintained, as well as the technical and 
scientific progress, the users representatives dissent 
from the recommendation of the main Committee 
that the Act be continued on its present basis for a 
period of three years. On this point, however, 
independent representatives on the Committee, 
Profs. G. T. Morgan and Jocelyn Thorpe, make the 
reservation that the period of continuance should be 
five years. They base this reservation on the depend¬ 
ence of the industry upon a systematic application 
of research and the considerable interval of time 
which invariably occurs botween discovery in the 
research laboratory of a promising dye and its 
commercial exploitation. 

Tun difference of opinion between the users 
representatives and the majority of the Committee 
appears to turn on questions of price, the formation 
of an international agreement and the imposition 
of a ton per cent tariff. The majority report observes 
that the effect of the recent agreement between 
Imperial Chemical Industries Ltd. and the con¬ 
tinental makers has yet to be seen, but that there 
is no reason to anticipate a restriction of the output 
and activities of the British company. They con¬ 
sider, moreover, that the British makers are still 
implementing the undertaking to supply at world 
prioes during the continuance of the Act. While 
the users recommend that the Act should lapse on 
December 31, 1932, there is no recommendation 
regarding the tariff, and the recommendation that 
arrangements should be made for British makers to 
obtain their supplies of benzene, toluene and xylene 
at prioes corresponding to those paid by their foreign 
competitors is signed by all members of the Com¬ 
mittee. 

Land Drainage 

The paper on “Land Drainage in England and 
Wales”, read by Capt. J. C. A. Roseveare, chief 
engineer of the Ministry of Agriculture and Fisheries, 
at the winter meeting of the Institution of Water 
Engineers on December 2, possesses a special interest 
at the present time by reason of the prominent place 
occupied by the subject of flood prevention in 
government and scientific circles, as well as among 
the general public dwelling in areas subject to 
inundations as disastrous as those which took place 
in the Midlands in the earlier part of the present 
year and in the area of the Don in 1931. The paper 
commenced with a concise resume of the origins and 
constitution of land drainage authorities in Great 
Britain prior to the passing of the Land Drainage 
Act of 1930, and proceeded to detail the circum¬ 
stances attending the institution of the Ouse Drainage 
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Commission of 1925 and the Doncaster Commission 
of 1926, followed by the Royal Commission on Land 
Drainage in 1927, the recommendations of which 
formed the basis of the Land Drainage Act of 1930, 
The principal feature of this Act was the constitution 
of a series of catchment boards for the administration 
of drainage areas comprised within watershed lines 
to be laid down by the Ordnance Survey Department, 
The Report of the Royal Commission contained a list 
of 100 suitable catchment areas, but the Act of 1930 
scheduled only 47 for immediate creation. Boards 
for 46 of those areas, covering 67 per cent of the 
total area of England and Wales, were actually set 
up before November 1931. 

Catchment Boards 

Catchment Boabds may consist of any number of 
members not exceeding 31, one member being ap* 
pointed by the Minister of Agriculture and not less 
than two-thirds of tho remainder by county councils 
and county borough councils, the whole or part of 
whose areas lies within the catchment area. As 
regards the functions of these bodies, Capt. Roseveare 
went on to state that the special sub-Comm it tee on 
River Gauging of the Advisory Committee on Water, 
of which he himself was a member, reported that 
catchment boards were the proper authorities to 
undertake the systematic ganging of the rivers of 
England and Wales, and it advocated these investi¬ 
gations as a necessary preliminary for determining 
the provision required both for the conservation of 
water and for the voiding of surplus water in wet 
periods. Reference was made, in this connexion, to 
the leading article in Natxjhe of July 2 and to the 
discussion on the subject at the York meeting of the 
British Association in September, which has led to 
the formation of a special Committee, now sitting, 
“to inquire into the position of inland water survey 
in the British Isles and the possible organisation and 
control of such a survey by central authority”. The 
remainder of Capt. Rosevearepaper was devoted 
to tabular data and general information, of groat 
value for reference purposes, concerning the various 
catchment areas and their ‘main rivers’, with some 
detailed account of the engineering works recently 
executed in the basin and estuary of the Ouse. 

Geography in Current Affairs 

At his inaugural lecture in tho chair of geography 
at Oxford on November 15, Prof. K. Mason, after 
referring to the development of the School of 
Geography under his predecessors, spoke more 
particularly of the geography of current affairs 
(Oxford : Clarendon Press, Is. 6d. net). The subject 
should entail the study of the earth as the home of 
man, and a framework of geographical knowledge 
is an indispensable background in the conduct of 
human affairs. Many of our present-day troubles 
he traced to a neglect of the teachings of geography. 
Much of the guidance that we have for the future 
comes from a study of the historical post, but to 
be^of use for the future it must Be set in the 
geographical present. The geography of the past. 
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particularly of prehistoric times, is of less importance 
to the student than the geography of the world as 
it is to-day. The geographer can make a definite 
contribution to the solution of many urgent problems 
of the day in colonisation, trade, transport and 
agriculture. Scientific surveys of every aspect of 
man’s environment are much needed and tho basis 
of all this work must bo an adequate map. Prof. 
Mason urged that the appointment of a trained 
geographical adviser in the government of any 
country would bo invaluable in its development and 
oontrol. 

Lord Bledisloe’s Cawthron Lecture 

New Zealand is singularly fortunate in having in 
its Governor-General, Lord Bledisloe, a keen and 
distinguished agriculturist, thus representing in the 
highest governing and administrative circles one of 
the most important industries of tho Dominion. On 
October 3, Lord Bledisloe delivered at Nelson tho 
annual Cawthron lecture, his address being entitled 
“A Conspoctus of Recent Agricultural Research with 
Some Reflections Thereon”. This is the first time 
that a Governor-General of a Dominion hasf delivered 
within it the chief scientific oration of tho year, and 
as one would have oxpected, in collating tho agricul¬ 
tural research of tho past three years, as Lord 
Bledisloe did in the lecture, tho economic importance 
of agricultural research has boon emphasised from 
on essentially broad though authoritative point of 
view, thus taking into consideration not only the 
British Empire, but also other countries. The 
amount of detailed facts, with commentaries, con¬ 
cerning agriculture which have boon assembled into 
this lecture is scarcely short of amazing. Lord 
Bledisloe has left no stone unturned in his search for 
data. Every aspect of agricultural and horticultural 
research is reviewod and there is scarcely a research 
department, institute or station within the British 
Empire which is not considered and its recent work 
discussed. Other countries outside tho Empire, such 
as Denmark, Germany, the IJnitod States, Holland, 
Finland and others, havo been combed for results 
and duly considered. Apart from tho general con¬ 
sideration of horticulture, arable and dairy farming 
and apiculture, and their more detailed aspects such 
as the study of tho constitution of wool, vitamins, 
etc., researches in connexion with more specialised 
Empire products such as sugar and tobacco are also 
reviewod. The lecture has now been published and 
may bo obtained from Messrs. Whitcombe and Tombs, 
3 Addle Hill, London, E.C.4, price is. 

Expansion of the Universe 

At tho Friday evening discourse on November 25 
at the Royal Institution, Dr. Knox-Shaw discussed 
tho observational evidenoe for tho expansion of tho 
universe, Tho nobulse lying beyond our galaxy 
stretoh away into space farther than our present 
limit of penetration. Most of them can bo studied 
only with our largest telescopes, and for our know¬ 
ledge of their distances and motions we are indebted 
largely to the work of Dr. Hubble at the Mount 
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Wilson Observatory. In some forty nebulas he has 
been able to detect individual stars* and in a few 
cases to identify them as belonging to types already 
known in the galaxy. From the apparent luminosities 
of those stars he has derived distances for the nebul® 
in which they are involved. In all other cases the 
distances are based on tho apparent brightness of 
the nebulae themselves. The scale of distance thus 
constructed is still very uncertain. Tho absorption 
lines in the spectra of the extra-galactic nebula; are 
shifted towards the red in a way that suggests that 
they are all moving away from us with velocities 
which increase with the distance. Whether there is 
an alternative explanation of these shifts is a question 
for the physicist rather than for the practical 
astronomer, but if we assume that they actually 
indicate motions of recession, we find that the 
velocities of the nebulae are proportional to their 
distances from us, as would be required in a uniformly 
expanding universe. Hubble’s value for the rate of 
expansion, an increase of 660 km. a second for each 
million parsecs of distance, must be regarded as 
liable to revision as further observational material 
becomes available. A cluster of very faint nebulffi 
in Gomini, so remote that its light has taken some 
135,000,000 years to reach us, has recently been 
photographed- at Mount Wilson, and seemB to bo 
moving away from us at the immense speed of 24,000 
km. a second. 

Slaughter-Houses in Great Britain 

The eleventh Benjamin Ward Richardson 
memorial lecture was delivered, undor the chairman¬ 
ship of Sir James Crichton-Browne, before the Model 
Abattoir Society on November 30 by Mr. T. Topping, 
who chose for his title “The Slaughter-House 
Probiom”. He commenced by saying that had local 
authorities more generally carried out the advice 
given by Richardson when ho foimded the Model 
Abattoir Society fifty years ago, there would have 
boon no slaughter-house problem to-day, and there 
would have been greater benefit for other public 
health protective measures. As it is, there is a very 
real problem owing to the fact that the slaughter¬ 
house provisions of the Act of 1847 are still the 
principal law on the subject to-day. No advance 
was made by the Public Health Act of 1875, so that 
many buildings quite unsuitable for the purpose 
came into existence as private slaughter-houses. 
The Rural District Council (Slaughter Houses) Order 
of 1924 gave State recognition to and largely 
increased tho capital value of hundreds of unsuitable 
buildings that had been erected as slaughter-houses 
prior to the order. Thus for nearly sixty years, 
most local authorities steadily increased tho financial 
difficulties of providing for the only effective means 
of supervision of slaughter-houses and of securing 
hygienic preparation of carcase meat. According to 
Mr. Topping, there are only about 110 slaughter¬ 
houses in Great Britain where the buildings and 
arrangements are satisfactory, whereas in a large 
percentage, complete supervision and inspection is 
extremely difficult if not impossible. As a solution 
of the problem, he suggested first that the Ministry 
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of Health should obtain either directly, or indireotly 
through the county councils, information as to the 
condition of all the private slaughter-hotises in the 
country, particularly aa to deficiencies in meat 
inspection and their cause, and swondly, that 
abattoir provision should be on a county basis, 
instead of allowing each local authority to have its 
own abattoir. 

Ultra-Short-Wave Wireless Communication 

In his Friday evening discourse at the Royal 
Institution on December 2, the Marchoso Marconi 
described the important results of his recent investiga¬ 
tions into the properties and behaviour of very short 
electric waves. Numerous distance tests and a few 
official demonstrations have been given from time 
to time, and each has proved the availability and 
practicability of these waves for the purposes of 
radio communications. Soon after a duplex 
demonstration over a distance of twenty-three miles 
between Santa Marghorita and Sestri Levante, the 
Vatican authorities decided to adopt the new system 
for telephonic communication between the Vatican 
City and the palace of the Pope at Castel Gandolfo, 
a distance of 20 kilometres entirely over land, 
and screened by intervening trees. In connexion 
with the establishment of this service, successful 
tests took place towards the end of April this year; 
during one of these tests waves had to pass through 
all the masts and aerials of the high power radio 
station of the Italo Radio Company at Terranuova. 
Following a series of experiments with waves of the 
order of 50 centimetres length conducted between 
Marconi’s yacht Elettra and the station at Rocca di 
Papa, near Rome, the most outstanding result was 
tlie successful establishment of communication from 
Roeca di Papa to Cape Figari, Sardinia, over a 
distance of 168 statute miles (275 kilometres) on a 
wave-length of 57 centimetres. All previous distance 
records of communication by means of wave-lengths 
less than one metre were thus far surpassed, and 
it was effectively demonstrated that these very short 
waves can overcome the supposed obstacle presented 
by the curvature of the earth, the distance between 
the two stations being considerably in excess of the 
optical range. A new technique is thus developed 
which is bound to extend very considerably the 
already vast field of tho applications of olectric 
waves to radio communications. The new system 
is unaffected by fog, and offers a high degree of 
secrecy, by virtue, principally, of its sharp directive 
qualities. 

Radio Equipment for Cram Channel Air Services 

In March 1931 a demonstration was given by the 
International Telephone and Telegraph Laboratories 
of radio telegraphic communication across the 
English Channel on a wave-length of about 17 cm. 
(see Nature of April 11, 1931, p. 564.) According 
to a note in the Electrician and the Electrical Review 
for November 18, a somewhat similar equipment to 
that used in the above demonstration has been 
ordered by the Air Ministry for use in connexion 
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with cross-Channel flying services. This equipment 
will be manufactured by Messrs. Standard Telephones 
and Cables Ltd. in their Hendon factory, and it will 
operate on a wave-length in the neighbourhood of 
15 cm. The oscillations corresponding to this wave¬ 
length will be generated by special valves and will 
bo led to the transmitting aerial, which is less than 
one inch long, situated at tho focus of a circular 
reflector about 10 ft. in diameter. This reflector will 
be focused on to a similar refltxjtor at the receiving 
station. The equipment ordered by the Air Ministry 
will be located at the Lympne air-port, near Hythe, 
and will operate in conjunction with a similar equip* 
ment ordered by the French Air Ministry to be 
situated at St. Inglovort aerodrome, nearly seven 
miles south-west of Calais. It will be used for 
announcing the arrival and departuro of aeroplanes 
that are not fitted with radio, and for routine service 
messages. An interesting feature of this now service 
will be the use of teleprinters for both receiving and 
transmitting messages. In this way typewritten 
messages will actually bo sent across the Channel 
by radio, thus providing a permanent record at each 
end. It is oxpected that the station will be in opera¬ 
tion early next spring and its use will relieve the 
volume of traffic at Croydon and Lympne radio 
stations very considerably. 

Scientific Expedition to Yunnan 

In the spring of 1932 a joint botanical and zoo¬ 
logical expedition was sent to eastern Yunnan by 
the Fan Memorial Institute of Biology, Peiping, 
starting from western Szechuan and exploring the 
bordering regions of Szechuan, Kweichow and 
Yunnan. The party expects to spend the winter in 
Yunnanfu. The botanical staff will endeavour to 
explore regions formerly not thoroughly worked over 
and collect also specimens in the typo localities. 
Besides collecting flowering plants, special attention 
will be devoted to mosses, liverworts, ferns and other 
cryptogams. The zoological staff will collect birds, 
fishes, other lower vertebrates and land shells. 
News has been received that the party succeeds 
in penetrating the forbidden territories of Ta-Liang- 
Shan Lolos, where probably no white man has 
over entered before. These Lolos are very war¬ 
like tribes. They frequently kidnap Chinese and 
mako them slaves. By a curious chance the 
present powerful chicftainess is the sister of the 
military governor of Yunnan, and hence much more 
enlightened in her view toward the purpose of 
scientific expeditions. The party was welcomed as 
honourable guests by the chieftainess. Oxen and 
pigs were slaughtered in their honour, and an elder 
of the tribe has been handed over to the district 
magistrate as the pledge of their safety. As two 
years ago the lamentable death of the eminent 
young Chinese palaeontologist, Ya-Tseng Chao, at the 
hands of bandits had cost the district magistrate of 
Chao Tung Hsien permanent dismissal from office, 
such precaution is carefully taken by his successor. 
The party plans to explore the south-eastern part 
of Yunnan next year. 
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Popular Science 

To apply the term ‘popular science’ to a book is 
generally sufficient to make a man of scientific 
training turn aside distrustfully. This is particularly 
unfortunate in these days of increasing specialisation, 
when it is more than over desirable that specialists 
should be enabled to follow broad linos of advance 
in fields other than their own, but the fact remains 
that most popular science books are ‘written down’ 
and simplified to the point of sheer inaccuracy. 
There is also an increasing body of laymen interested 
in the advances of science who rightly ask to have 
accurate though plain accounts of current work. 
Davy and Faraday showed one way in which both 
needs can be mot : the scientific worker can como 
from his laboratory and explain his investigations. 
Faraday’s Friday evening discourses at the Royal 
Institution are still regarded as models of exposition, 
and it may justly be said that Faraday’s mantle has 
fallen on the present occupant of his post, Sir William 
Bragg. Sir Wiffiam’s course of Christmas lectures of 
1923 -24, “Concerning the Nature of Things’’, forms 
an admirable introductory volume in a group of four 
published by Messrs. (1. Bell and Sons, Ltd., in 
a new “Popular Science Series’’ (4*. 6rf. not each). 
From that we may pass to “Engines”, by Prof. 

E. N, da C. Andrade, another course of Christmas 
lectures at the Royal Institution, and then perhaps 
to Prof. J. Kendall’s “At Home among the Atoms”, 
described by its author as “A First Book of Con¬ 
genial Chomistry”, which with its quaint chapter 
headings and unconventional diction will amuse as j 
well aft inform. Finally, there is Prof. Andrade’s 
“The Mechanism of Nature”, a more ambitious work 
for the intelligent reader, surveying in plain language i 
modem views on the structure of matter and radia- j 
tion. All these hooks have been published before, 
but in their new and tasteful ‘dresses’, any or all of 
thorn might well servo to solve the problem of the 
selection of a Christmas present for a young or an 
older reader. 

Electrically Heated Incubators 

The use of electrically heated incubators is steadily 
increasing. Some people think that the method is a 
riftky one, as the ; ntermption of the electricity supply 
even for a short period might involve a failure. We 
learn from the Electrical Development Association 
(the E.D.A.) that this risk is negligible. For example, 
a leading firm of poultry farmers and incubator manu¬ 
facturers sent batches of eggs in its incubators to 
agricultural shows. In one case, two batches, 219 
eggs in all, wore sent to the Royal tShow at Southamp¬ 
ton. Ono batch had boon incubated for thirteen days 
and the other for fifteen. After being taken out of the 
incubators at the farm they worn packed in egg-boxes 
and carried in a loaded three-ton lorry a distance of 
sixty miles by road to the show. They were then 
unpacked and placed in the incubator. At the end 
of the normal periods 209 chicks were hatched. The 
eggs were out of the incubator for a very much longer 
period than any interruption in an oloctricity supply is 
likely to last. Another case is described where the 
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ha If-incubated eggs were packed in the ordinary way 
and sent 240 miles by road and train without any 
apparent effect on the number of chickens hatched. 

Institution of Automobile Engineers* New Journal 
The Institution of Automobile Engineers had its 
birth in 1898 at Birmingham, as the Cycle Engineers* 
Institute, and took itB present title in 1906, when 
its headquarters were removed to London. In 1911 
it had a membership of 530, while to-day it has a 
membership of 2,520, with seven provincial centres 
and a branch in New Zealand. Up to the present, 
it has only issued leaflets devoted to the papers 
road and other matters, while the Automobile 
Engineer , published by Messrs. Iliffo and Sons, Ltd., 
has been considered as its official organ. It has now, 
however, been considered desirable that the Institu¬ 
tion should have its own monthly journal, and the 
first issue of this has recently appeared. The 
| Journal is intended to include advance copies of 
papers to bo read, summaries of the discussions 
which take place, abstracts of papors and articles 
from other sources and roviows of books of special 
interest to members. This is certainly a stop in the 
right direction and one which will be generally 
appreciated. Last year the Institution formed a 
Research and Standardisation Committee and 
appointed a director of research and tho first issue 
of the new Journal includes the annual report of the 
Committee for the year July 1, 1931--June 30, 1932. . 

Armstrong College Mining Society 

The July number of the Journal of the A rmxtrong 
College Mining Society has recently been issued. 
Probably the most important paper in it is one by 
Prof. Granville Poole and Mr. J. T. Whetton on 
“Skip Winding”, showing how this method is being 
adopted in a number of German mines, even in 
certain collieries. It is doubtful to what extent this 
method of winding is applicable to British collieries, 
but its use should, no doubt, be carefully considered. 
It has, of course, been used for many years as the 
main method of winding in the metalliferous mines 
of Cornwall, although the authors of the paper 
appear to have overlooked this fact entirely. It 
may also be pointed out that they make no allusion 
to the methods which have been recently tried in 
Germany of constructing skips of material lighter 
than steel. Another interesting paper is one by Mr. 
M. T. Adamtchik on the so-called ‘Aeroto’ fan, which 
apparently is simply a multiple propeller fan. 
Curiously enough, the author makes no reference to 
the Steart fan, which was the first type of propeller 
fan ever employed ; it would appear that tho fan 
here described is simply a development of tho latter 
fan. The Journal eoncludes with a glossary of mining 
terms, with French and German equivalents, which 
unfortunately are not always correct. 

Taxonomy of the Hymenomycetes 
The presidential address of Mr. A. A. Pearson to 
the British Mycplogical Society reviews the European 
- {Continued on p. 887 ) ? 
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Electric Supra-Conduction in Metals’*' 

By Prof. J. C. McLennan, O.B.E., F.R.S. 


'T'HE discussion ftt the York meeting of the 

^ British Association on the electric supra- 
conductivity of metals was opened by a reference 
to the classical experiments of Dewar and Fleming 1 
made in 1893 on the electrical conductivity of 
metals cooled to very low temperatures by means 
of liquefied gases, including air and hydrogen. 
These yielded results suggesting that the electrical 
resistances of all pure metals would vanish at the 
absolute zero of temperature. 

This suggestion, however, proved to be wrong, 
for in 1911, Kamerlingh Onnes at Leyden, while 
carrying out researches at low temperatures with 
the aid of liquefied helium, discovered that 
mercury, when cooled down and solidified with 
liquid helium, suddenly and abruptly at about 
4*2° K. became what is now designated as a 
supra-conductor of electricity. At temperatures 
below 4-2° K., mercury offers no measurable 
resistance to the passage of a current. Currents 
of electricity started in a ring of a metal in the 
supra-conductive state will continue apparently 
undiminished in intensity while the metal is in 
that state. The duration of these persistent 
induced ring currents seems to be limited only 
by the length of time the cooling agent, liquid 
helium, will last. In the course of a lecture on the 
evening of June 3 last at the Royal Institution on 
supra-conduotion in metals, I exhibited to the 
audience a dosed ring of lead immersed in liquid 
helium and carrying a current of more than 200 
amperes. The current had been started in the 
supra-oonduoting lead ring some six hours earlier 

* From a discussion on electric supra-conduction in metals held 
la Section A (Mathematical And Physical Science*) on Friday, 
September 2, ftt the York meeting of the British Association. Among 
three who took part In the discussion were Prof. J. C. McLennan. 
Prof. W. J. <to Bftfts, Dr. W. Meissner and Prof. 0. W. Richardson, 


in the afternoon by Prof. Keesom in Leyden, and 
it persisted undiminisbed in intensity while being 
transported in liquid helium by aeroplane from 
Leyden to London by Colonel the Master of 
Sempill, 

Supra-Conductive Metals 

Metals in addition to mercury and lead that 
exhibit the supra-conductive property if made 
sufficiently cold are tin, indium, gallium, thallium, 
tantalum, titanium, thorium, and niobium. The 
transition temperature for the passing of a metal 
from the ordinary conducting to the supra* 
conductive state is not a constant but varies with 
the metal. For mercury it is 4*22° K., for lead 
7-2°K., tin 3*7° K., tantalum 4*4° K., thallium 
2-37° K., indium 3*37° K., gallium 1*05° K., thorium 
1*5° K., titanium 1-75° K., and niobium 8-2° K. 

Alloys and Chemical Compounds 

Some alloys and chemical compounds of the 
metals also exhibit the supra-conductive property. 
Copper sulphate, for example, does so, though 
none of the constituent elements is a supra- 
conductor. The nitrides and carbides, borides and 
silicides of several of the metals, such, for example, 
as those of molybdenum, tungsten, tantalum, 
zirconium and niobium, are also supra-conductive 
at sufficiently low temperatures. 

The addition of metals of the bismuth group to 
supra-conductive metals has been found, speaking 
generally, to raise their transition temperature. 
Bismuth added to lead raises the transition tem¬ 
perature from 7*2° K. to 8-8° K.; carbon raises 
that of niobium from 8*2° K. to 10-5° K. Gold 
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alloyed with bismuth becomes supra-conductive at 
1*94° K., whereas neither constituent alone be¬ 
comes supra-conductive even at the lowest tem¬ 
peratures obtainable. 

With pure metals the transition from the 
ordinary conductive to the supra-conductive state 
generally occurs within a tenth or at most a few 
hundredths of a degree. With impure metals, with 
alloys or with chemical compounds, the transition 
is not generally so rapid. In the transition stages, 
in the case of most of the metals the variation of 
resistance can be readily followed by observing 
the vapour pressure of the liquid in which the 
metal is immersed. In the case of liquid helium, 
a variation in vapour prossure of about 40 mm. of 
mercury corresponds to about one tenth of a 
degree centigrade. 

Recently McLennan, Allen and Wilhelm, in 
making a study of various alloys of the silver-tin, 
gold-tin, gold-lead systems, found three out¬ 
standing features to characterise the results. 
First, in alloys with the Bupra-conductive elements 
it was observed that gold and silver produced an 
effect on the transition temperature opposite to 
that produced by bismuth, antimony and arsenic. 
When one observes alloys containing the latter 
metals, one finds usually a pronounoed elevation 
of the supra-conducting temperature, while in 
alloys with gold and silver one finds an equally 
pronounced depression of the supra-conducting 
temperature. Secondly, it was noted that a binary 
alloy system composed of a supra-conductor and 
a non-supra-conductor does not necessarily have 
a unique transition temperature. Thirdly, it was 
found that with the alloy systems, silver-tin, gold- 
tin, gold-lead, the transition temperatures were 
higher for eutectic mixtures than for chemical 
compounds of the two metals constituting the 
alloys. The date compiled in Table 1 will serve 
to illustrate these points. The element silver and 
the compound Ag»Sn, it will be seen, have not 
been found to be supra-conductors at any tem¬ 
perature reached up to the present. 


Table I 
Tin-Silver Alloys 


Substance 

Mixture 

Percentage 
of Tin 

Transition 

temperature 

Tin 

Silver and tin 
Ag*Sn-f Sn 
AgfSn+3 per 
oent Sn 

ttts 

Pure 

Eutectic alloy 
Eutectic alloy I 

Mixture 

Compound 

Pure 

100 

06 

50 

30 

27 

0*0 

3*76° K, 
3*52° K. 
3*67° K. 

2*3° K. 


Mechanical Strains and Thermal 
Dilatation 

The application of mechanical stresses such as 
those of torsion and tension raises the transition 
temperature of a supra-conducting metal, but 
observations made on the thermal dilatation of a 
lead rod showed no discontinuity when its tem¬ 
perature was lowered as it passed. through the 
transition temperature, 7*2° K., from the ordinarily 
conducting to the supra-conductive state. 

Action of a Magnetic Field 

The application of a magnetic field delays the 
appearance of supra-conductivity and causes it 
to appear in a metal at a lower temperature than 
normally. 

If a metal in the supra-conductive state be 
subjected to a gradually increasing magnetic field, 
a critical field strength is reached when electrical 
resistance re-appears in the metal. The strengths 
of the critical fields required for different supra- 
conductors vary ; an alloy of bismuth and lead, 
for example, at 1*2° K. requires a magnetic field 
of 20,000 gauss to restore the property of electrical 
resistance, while metallic thallium at the same 
temperature requires a field of only 15 gauss. 

Since the electrical resistance of supra-oon- 
ductive metals is zero, no heat is produced when 
electrical currents axe passed through them. 
Currents of high intensity can therefore be passed 
through supra-conductive wires of small diameter 
without melting them. Eleotric currents of more 
than 1,000 amperes have been so obtained in 
wires of small cross-section. The factor that 
imposes a limiting value upon the current strength 
is the magnetic field set up in the wire by the 
current itself. A critical value is reached when 
resistance is restored to the wire by the magnetic 
field. 

Owing to the faot that metals in the supra- 
conducting state have no electrical resistance, 
currents of electricity induced in rings of metals 
in this state will persist with undiminished 
intensity so long as the metals remain supra- 
conductive. So far, it has been found impossible 
to detect with instruments of precision t any 
diminution in the intensity of ring currents in 
supra-conductors even after the lapse of a period 
so long as thirteen hours. 

Reoently some experiments were carried out 
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by McLennan, Allen and Wilhelm on the intensities 
of persistent currents of electricity .induced in 
rings having the same dimensions of lead, tin 
and tantalum, brought into the supra-conductive 
state by the use of liquid helium. The currents 
in the rings were induced by the magnetic field 
provided by electric currents established in a 
circular coil of wire placed in turn coaxial with 
and close to each of the supra-conducting rings. 
The results of these experiments arc represented 
by the graph shown in Fig. 1. It was found that, 
for the weaker magnetic fields, equal changes 
of flux produced currents of equal magni¬ 
tude in each of the threo supra-conductors. 

The magnitude of the persistent current 
developed depended not on the substance 
of the supra-conductive ring but only on 
its dimensions and on the magnitude and 
form of the inducing magnetic field. 

The case of tin is very interesting, since 
the values of the current in it agree with 
those of the current in the others only up 
to fields of about 25 gauss. For inducing 
fields higher than this amount the strength 
of the persistent current dropped off. 

Above this point, then, part of the ring 
must have been in a magnotic field, the 
strength of which had reached the critical 
value where resistance re-appeared, that 
is, an inner layer of the ring must have 
become non-supra-conductive. As the field 
was increased above this point, one can 
suppose the outside supra-conductive 
portion of the ring became thinner and 


conductors must be the same sinoe the magnetio 
field of the persistent current must be equal in 
magnitude and distribution but opposite in 
direction to the flux of the exciting field. 

Altkiin atin a Fields 

Since the discovery of the phenomenon of 
supra-conduotivity in metals by Kamerlingh 
Onnes in 1911, researches m this field have been 
until recently almost invariably carried out by 
the use of unidirectional electric currents. No 



thinner until the whole ring became non-supra- 
oonductive. 

The fact that the same flux engenders the same 
persistent current in different supra-conducting 
metals having the same size and form follows 
from an application of the equation 


y di ^ dB a 
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For rings of the samo dimensions, the self¬ 
inductances would be identical; and in the supra- 
conducting state the resistances of the three 
metals would be vanishingly small. Self-induction 
and zero resistance were the two factors that 
made the magnitude of the induced current in 
different supra-conduotors the same. 

Looking at the matter in another way, we see 
that the induced currents in the three supra- 


systematic attempt appears to have been made 
hitherto to investigate the phenomena of supra- 
conductivity with alternating electric currents of 
high, medium and low frequencies. 

Some of the theories* put forward to explain 
supra-conductivity suggest that an orientation of 
some kind is involved in the production of the 
supra-conducting state in metals. If this suggestion 
should prove to be correct, one would expect some 
modification of the phenomenon for currents of 
high frequency. It need only be mentioned that 
all ‘orientation* effects are considerably modified 
in an oscillating field with a time-period of the 
order of, or less than, the ‘time of relaxation’ of 
such orientation. A well-known example is that 
of the dielectric constant, which rapidly diminishes 
in value for very high-frequency electric fields. 
As. to ‘relaxation times’, it will be recalled that 
in the case of ice, experimental evidence shows 




882 


Supplement to '‘Nature” December 10 , 1932 


that the relaxation time is of the order of 10’ e sec. 
at 0° C. and rapidly increases as the temperature 
is lowered. 1 It would not seem unreasonable then 
to expect to find ‘relaxation times’ exhibited by 
metals in the supra-conducting state, provided one 
used in one’s experiments alternating fields of 
suitable and adequate frequencies. A short time 
ago an investigation was initiated in this direction 
by McLennan, and through a set of researches 
carried out successively with the collaboration of 
a number of his associates, namely, Niven, 
Wilhelm, Burton, Allen, Smith, McLeod and 
others, the work recently culminated in the 
discovery that such metals as lead, tin and 
tantalum can be made to exhibit, when in the 
supra-conducting state, characteristic phenomena 
that point to their possessing ‘relaxation times’ 
roughly of the order of 10" 7 sec. or 10" 1 sec. 


Absorption of P-Rays by Supra-Conductors 

In the first of these researches 4 the absorption 
of P-rays by a thin sheet of lead was investigated 
when the lead was gradually cooled from a tem¬ 
perature a few degrees above to a fow degrees 
below the critical transition temperature of 7 *2° K. 
The p-rays used were those emitted by meso- 
thorium and the lead sheet had a thiokness 
sufficient to absorb, at ordinary room temperature, 
50 per cent of the P-rays issuing from the meso- 
thorium. In these experiments no measurable 
variation or discontinuity was detected in the 
absorption coefficient as the temperature of the 
lead was lowered through the critical value 7-2° K. 
The high-velocity electrons from the mesothorium 
apparently encountered just as much resistance in 
their passage through the lead with the latter in 
the supra-conducting state as when the lead 
possessed the normal conductivity exhibited at 
the higher temperatures. This investigation gave 
definite proof that although resistance in the 
supra-conducting state is zero, or a very low value 
for currents carried by slow-moving electrons, it 
is not zero but maintains a normal valuo for 
currents carried by high-speed electrons. 

Looking at the matter in another way, this 
result indicates, if the de Broglie wave equa¬ 
tion p = hlmv applies, that lead at the lowest 
temperatures cannot exhibit supra-conductivity 
when subjected to alternating electric fields 
with frequencies of the order of 10 11 per 
sec. 


Photoelectric and Light Absorption 
Experiments 

In a second series of experiments/ thin films 
of lead were deposited on plates of glass and of 
quartz, sometimes by cathode spluttering and at 
other times by vaporisation of metallic lead. 
These films were subjected to a series of decreasing 
temperatures commencing a few degrees above 
7 2°K. and ending at the temperature of liquid 
helium, 4*2 y K. The photoelectric effect and the 
absorption of visible light were in turn investigated 
with these films and measurements were taken 
approximately by steps of a fraction of a degree 
as the temperatures of the films were lowered. In 
these experiments no measurable discontinuity 
was observed in the results of the measurements 
on the photoelectric effect, or in the results of 
those on the coefficient of absorption of the light 
waves when the lead films traversed were passed 
through the transition temperature of 7 -2° K. 
These results were taken therefore to indicate that 
supra-conductivity with lead is a phenomenon 
that cannot be exhibited when electric fields 
alternating with a frequency approximately equal 
to or greater than I0 li per second are used. 

It is clear, however, since supra-conductivity 
can be brought into evidence by the use of 
unidirectional fields, that is, with fields of zero 
frequency, that there must exist some critical 
alternating field with a frequency between zero 
and 10 14 per second, by the use of which supra- 
conductivity should just be detectable. 

Experiments with Electric Fields of Radio- 
Frequencies 

Through the development which has taken place 
in recent times, it is a comparatively simple matter 
to arrange combinations of oscillating valve 
systems capable of providing alternating electric 
fields with frequencies so high as 10 7 or even 
10 1 per second. Some experiments were therefore 
made with radio fields having frequencies approxi¬ 
mating to 10 7 cycles per second and corresponding 
to a wave-length of about 30 metres. With fields 
of this frequency, it was thought that the 
phenomenon of supra-conductivity might appear 
with lead at a lower temperature than 7*2°K./ 
might even be only partial, or might not appear 
at all. The experiments* and apparatus used, 
together with the theory applicable, have been 



Supplement to “NatureDecember 10 , 1932 


883 


fully described elsewhere and it will suffice to 
give here only a summary of the results obtained. 

It was found that with currents of frequency 
1-1 x 10 7 per second a coil of lead wire showed 
an abrupt loss of resistance, of relatively large 
amount, at a temperature that appeared to be 
slightly lower than the critical temperature 7 2° K. 
characteristic of the transition to supra-con¬ 
ductivity, found for the same wire with direct 
current. 

In a series of repeated experiments with a coil 
of tin wire, drawn to a diameter of 0-3 mm., it 
was found that with direct currents the resistance 
of the coil began to decrease abruptly at 3 76° K. 
and disappeared completely at 3*70° K. Experi¬ 
ments with the same coil with currents of frequency 
1-1 x 10 7 per second gave for the corresponding 
temperatures 3 67°K. and 3*61° K., that is, 
supra-conductivity did not begin to appear until 
a temperature was reached that was below the 
one at which it was complete in the case of the 
direct current experiments. Further experiments 
with higher frequencies revealed depressions of 
the critical transition temperature increasing in 
amount with the frequency. Extrapolation of the 
transition temperature - frequency curve, which 
appeared to be linear for the higher frequencies, 
gave 10* per second for the frequency corresponding 
to 0° K. 

With tantalum wires and with wires of a bismuth- 
lead alloy, results were obtained similar in char¬ 
acter to those found with wires of tin and of lead. 
Experiments with tin wire coils showed that the 
observed depression of the critical temperature 
was not dependent upon the magnitude of the 
high-frequency currents in the coils and was 
therefore attributable neither to the heating of 
the qpils above the temperature of the surrounding 
liquid helium, nor to the effect of the magnetic 
field of the currents. Experiments with wires of 
different sizes made with currents of the same 
frequency showed that the depression of the 
transition temperature was not a direct function 
of the skin effect. It would appear, then, to be 
a function of the frequency of the current in the 
metal alone. 

Experiments with Simultaneous Direct and 
Alternating Currents 

Some interesting results have been obtained 
by passing direct and alternating currents simul¬ 
taneously through supra- conductors. 


In one of these experiments a tantalum con¬ 
ductor in the form of a solid wire was used. The 
graph given in Fig. 2 shows the results obtained. 
The magnitude measured was the direct current 
resistance, and the curves show that the presence 
of the high-frequency currents delayed the initial 
appearance of the approach to the supra-con¬ 
ducting state and enhanced the direct current 
resistance in the transition stages. The temperature 
at which supra-conductivity was complete accord¬ 
ing to the D.C. measurements was not, however, 
affected by the presence of the high-frequency 
current in the wire. This was due, of course, to 
‘akin effect’, for the disturbing action of the high- 



Fltt. 2. 

frequency currents when the wire was at a 
sufficiently low temperature to be supra-con¬ 
ducting for D.C. measurements was confined 
entirely to the outer layers of the wire. 

In another experiment which was rather 
instructive, a conductor was constructed by 
‘wiping* a layer of block tin upon a constantan 
wire, of diameter 0*016 cm. The tin skin was 
of average thiokness about 1/500 mm., and its 
presenoe decreased the resistance of the wire at 
room temperature by about seven per cent. 
Calculation shows that at the low temperatures 
just above the supra-conducting point the resis¬ 
tance of the constantan was then about thirty 
times that of the tin. 

The results of measurements made with this 
wire are shown by the graphs of Fig. 3, which 
represent the relation between the direct current 
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resistance ratio JR/B 0 and the temperature, both 
without high-frequency currents present, and 
with the high-frequency and direct currents 
flowing simultaneously in the motal. 

It can be seen that when, in addition to the 
direct current, high-frequency currents wero passed 
through the wire, the resistance was changed so 
that the curve AB first obtained was sJiifted to 
lower temperatures, becoming the curve A'B 
The switching on and off of the high-frequency 
generator changed the resistance reversibly from 



Kio, 3. 

the point A to A f , B to B' and so on. The magni¬ 
tudes of the shifts A to A* and B to B' increased, 
as the curves show, with an increase in the ratio 
of the strength of the high-frequency current to 
that of the D.C. one. Even when the resistance 
had become zero on the undisturbed curve it 
could be partially restored to the tin layer by 
switching on the alternating current. Moreover, 
the curves clearly show that the presence of 
alternating high-frequency currents in the tin 
coating on the wire had the effect of lowering the 
temperature at which with D.C. measurements 
the tin layer became supra-conducting. 

It may be of interest to state that when observa¬ 
tions were made with this tin-coated wire on the 
resistance it offered to high-frequency currents, 
it was found that the addition to it of a direct 


current had the effect of removing partially or 
wholly the high-frequency resistance. The graphs 
in Fig. 4 illustrate this point. 

The results of the experiments with high- 
frequency alternating currents would seem to 
justify the conclusion that a polarisation or 
orientation phenomenon of some kind must be 
involved in the production of the supra-conducting 
state in metals. 

In the discussion, Prof. W. J. do Haas expressed 
the view that it seemed probable that the electrons 
go over into a new phase when the metals become 
supra-conductive, and in order to support this j 
view certain experiments had been carried out by 
him and his associates on the conductivity of 
single crystals. Formerly the region of disappear¬ 
ance of resistance was about 0*03°, but he had 
found that for good single crystals and small 
measuring currents this region did not exceed 
0 0005°. He and his associates had investigated 
the influence of the crystal lattice on grey and 
white tin, which differ only in this respect that 
grey tin does not show supra-conductivity, while 
white tin does. Gold-bismuth alloys show the 
same influence—the alloy becomes supra-con¬ 
ductive though neither of the components do. 
X-ray experiments, however, showed that this 
alloy has a crystal lattice of its own. 

Investigations of the thermal conductivity of 
supra-conductors shows an influence of the supra- 
conductive state. At the transition point, indium 
shows a small sudden increase of thermal con¬ 
ductivity. When the supra-conductivity is 
disturbed by a magnetic field, the thermal 
conductivity is increased for pure metals. The 
results for PbTl t are very complicated, probably 
as a result of the lack of homogeneity of the alloy. 
The specific heat of tin increases when the metal 
becomes supra-conductive. In a magnetic field 
high enough to disturb supra-conductivity, this 
increase disappears. 

Prof. 0. W. Richardson pointed out that there 
is some resemblance, even though it may be only 
superficial or accidental, between supra-con¬ 
ductivity and ferromagnetism. Following this 
idea, Keesom and his associates at Leyden have 
measured the specific heat of supra-conductors in 
the neighbourhood of the critical point, where one 
might expect an abnormality similar to the 
abnormality in the specific heats of ferromagnetic 
substances in the neighbourhood of the Curie 
point; but no such effect could be detected. 
This, however, is not entirely conclusive. TbG 
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number of electrons concerned in the supra- 
conductive phenomenon may be too small a 
fraction of the total number, or of the number of 
atoms present, to exert any appreciable influence 
on the specific heat, or, alternatively, there may 
be some compensating effect on the atoms which 
may counterbalance any changes in the specific 
heat of the whole substance arising from changes 
in the energy of the electrons. 

Dorfman has pointed out that a test which is 
in some respects a more direct one of this par¬ 
ticular issue can be made if the specific heat of 
electricity (Thomson effect) in the supra-ccn 
ductive region of temperature is considered. The 
magnitude of this effect can be deduced from the 
thermoelectric measurements of Keesom and his 
associates which refer to lead and tin. These show 
that there is such an abnormality in the Thomson 
effect. It is true that it does not occur exactly 
at the supra-oonduetive critical temperature. For 
example, in the case of lead this critical tempera¬ 
ture is 7-2°K. ; whereas the anomaly in the 
Thomson effect sets in at about 5 U K. ami rises 
to a maximum at a little above 10° K . after 
which it falls. This anomaly is quite similar to 
the corresponding anomaly in the case of ferro¬ 
magnetic substances near the Curie point. 

If it is admitted that this anomaly in the 
Thomson effect is associated with the establish¬ 
ment of supra-conductivity, it is a natural inference 
that it is a result of the change in the energy of 
an electron connected with this phenomenon. On 
this basis, the thermoelectric data enable the 
difference AfT 0 between the energy of a supra- 
oonducting and a non-supra-conducting electron 
to be estimated. The interesting fact then emerges 
that, approximately, 

AW o — [iH o — Av 0 

where pt, is the spin moment of the electron, H 0 
the magnetic field necessary to destroy the supra- 
conductivity, h is Planck’s constant, and v 0 
McLennan ’h destructive frequency; AW 0y H 0 
and v g are all extrapolated to the absolute zero 
of temperature. In other words, the magnetic 
energy and the vibrational energy required to 
break up the supra-conductive structure are each 
approximately equal to the energy of the structure 
itself. 

Dr. W. Meissner described experiments in which 
very slow-moving electrons are made to impinge 
upon a sheet of tin ■foil at temperatures both above 
and below the transition temperature of tin, 


3 *7° K. His object was to see whether the foil 
when supra-conductive is transparent to such 
slow-moving electrons. It was found not to be 
so, although by his experimental arrangements 
the velocities of the impinging electrons after 
their entrance into the tin-foil were probably not 
greater than the velocities with which the con¬ 
ducting electrons in the metal, according to recent 
theorios, are supposed to bo endowed. 



Fig. 4. 


Electron Lattice Theory 

Interest in the problem of supra-conduction in 
metals has been stimulated recently by a view 
put forward independently by Prof, Niels Bohr, of 
Copenhagen, and by Prof. R. de L. Kronig, of 
Groningen, in communications to McLennan. 
The essential feature of this view is that the con¬ 
ducting electrons in a metal are supposed to form 
a crystal lattice of their own in addition to that 
formed by the atom-ions of the metal. 

According to quantum mechanics, it appears 
that this electron lattice can move through the 
wire lattice without dissipation of energy even 
when the wire lattice is in thermal agitation. In 
other words, the metal will be supra-conducting 
whenever the electron lattice exists. 
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On this view of supra-conductivity, the transition 
point or temperature at which the metal passes 
from the supra-conductive state to the ordinary 
conducting one may be interpreted as the melting 
point of the electron lattice. The view that the 
conducting electrons in metals may build a lattice 
has already been put forward by Prof. F. A. 
Lindemaim 7 and the suggestion was made both 
By him and by Sir J. J. Thomson that this idea 
may provide a basis for an explanation of the 
phenomenon of supra-conduction in metals. With¬ 
out the aid of quantum mechanics, however, it 
was not clear that an electron lattice of the type 
now invoked could be stable and could be given 
a translatory motion without dissipation of energy 
through the wire lattice of a metal endowed with 
thermal agitation. 

The electron lattice theory is a promising one, 
for it affords a direct and ready explanation of a 


number of the phenomena associated with supra- 
conduotion in metals. The final verification of 
the theory will probably be reached through a 
study of the conductivity of single crystals of 
metals at the lowest temperatures. As de Haas 
lias indicated, investigations have been begun 
already in this direction. 

1 Phil. Mag,, 6, 86. 271 ; 1803. 

1 For example, Sir J. J. Thomson, Phil. Mag., 6, 80. 102; 1015; 

and Richardson, Phil. Mag., 6, 80, 296 ; 1916. Ashworth, Phil. Mag., 
6, 87, 367; 1914; and Phil. Mag., 6, 86. 861; 1918. 

1 Errera, J. Phyt., 6, 6 , 304 ; 1924; J. Granler, C.R. Acad. Sci., 
179, 1,314; 1924 ; Debye and Wentsch, see "Polar Molecules", by 
Debye, p. 102, pars. 20 et teg. 

* McLennan, McLeod and Wilhelm, Trans. Roy. Soc. Canada, 3, 88, 
Sect. Ill, 269 ; 1929. 

■ McLennan, Hunter and McLeod, Trant . Roy. Soc. Canada, 3, 84, 
Sect. Ill, p. 3; 1930; McLennan, Burton, Pitt and Wilhelm (Foot¬ 
note), Phil. Mag „ 7, 18, 708 ; 1931; McLennan, Smith and Wilhelm, 
Phil. Mag., 7, 18, 836 ; 1931. 

* McLennan, Burton, Pitt and Wilhelm, Phil. Mag., 7, 12, 707 ; 
1931; Trant. Roy. Soc. Canada, 8, 84, Sect. Ill, 191 ; 1931 ; 
Natuuk, 188, 1004 ; 1931; and Proc. Roy. Soc., A, 186, 62 ; 1932. 
Proc , Roy. Soc., A, 188, 245 ; 1932. 

' Phil. Mag., 0, 29, 127 ; 1915. 
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work on the taxonomy of Hy menomy oetes. Myoo- 
logical classification is emerging from a state of chaos, 
and the student or amateur will be able to orientate 
much knowledge which formerly puzzled him. The 
address is published in the Transactions of the Society 
(vol. 17, pp. 16-34, 1932) and will servo as a valuable 
guide to the most important literature on the subject. 

Physical Society's Exhibition 

The twenty-third annual exhibition of scientific 
instruments and apparatus, arranged by the Physical 
Society, will be held on January 3 5 at the Imperial 
College of Science and Technology, South Kensington, 
8.W.7. It will be open in the afternoons from 3 p.m. 
until 6 p.m. and again in the evenings from 7 p.m. 
until 10 p.m. The leading manufacturers of scientific 
instruments will be exhibiting their latest products 
in the Trade Section. The Research and Experi¬ 
mental Section will contain contributions from most 
of the important research laboratories in Great 
Britain, and there will be a special sub-section 
devoted to experiments of educational interest. In 
addition, the work submitted for the craftsmans}iip 
competition by apprentices and learners will be on 
view. Discourses will be delivered each day at 8 p.m. 
as follows ; January 3, Dr. Allan Ferguson : “Surface 
Tension and its Measurement” ; January 4, Mr. II. A. 
Watson Watt: “Cathode Ray Oscillography” ; 
January 5. Mr. F. Hope-Jonoa : “Time Measure¬ 
ment : Old and New”. Members of institutions and 
scientific societies may obtain tickets from their 
secretaries ; tickets may also be obtained from the 
Exhibition Secrotary. 1. Lowther Gardens, Exhibition 
Road, S.W.7. Admission on January 5 will be free, 
without ticket. 

Announcements 

The Buchan prize of the Royal Meteorological 
Society for 1933 has been awarded to Mr. David 
Brunt, for papers contributed to the Quarterly 
Journal and Memoirs of the Society during the years 

1927-31. 

Phok. G. Elliot Smith, professor of anatomy in 
University College, London, has beon appointed 
Fullerian professor of physiology at the Royal 
Institution to sucoood Prof. J. B. S. Haldane, whose 
tenure of office expires next January. 

The Lawrenoe resoarch studentship of the Royal 
Society has been awarded to Miss P. A. Clapham, 
who proposes to work at the London School of 
Hygiene and Tropical Medicine on helminthic 
infestation and nutritional deficiency. 

A discussion on “The Chemistry of the Sterols 
and Bile Acids”, to be opened by Prof. I. M. 
Heilbron, H. Harrison professor of organic chemistry 
in the University of Liverpool, will be held at the 
Chemical Society on Thursday, December 15, at 
& p.m. 

Db. Ulick R. Evans has beon elected to the 
.research fellowship in metallurgy of the Armourers 
and Brasiers’ Company, in succession to Dr. W, 
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Hume-Rothery. The award is made by a joint 
committee of the Royal Society and the Armourers 
and Brasiers* Company. 

Mb. Colin Habdie, fellow and classical tutor of 
Balliol College, Oxford, has bean appointed to 
succeed Mr. Arthur Hamilton Smith as director of 
the British School at Rome as from January 31,1933. 

Sib Henhy Dale, director of the National Institute 
for Medical Research, will deliver the Harrison 
memorial lecture of the Pharmaceutical Society of 
Groat Britain on December 13. Tho title of Sir 
Honry’s lecture will be “Therapeutic Problems of 
tho Future”. At the conclusion of the lecture, the 
Harrison Medal will be presented to Sir Henry Dale. 

To commemorate the bicentenary of the birth of 
Sir Richard Arkwright, inventor of the yam spinning 
frame, the Newcomen Society has arranged for a 
public lecture to be delivered on December 14, at 
5.30. The lecture will bo given at the Science Museum, 
South Kensington, London, S.W.7, by Mr. Frank 
Nasmith. 

.Mr. A. Abbott, formerly chief inspector for 
technical education at. tho Board of Education, has 
been awardod tho Institute Medal of the Textile 
Institute. Mr. Abbott was formerly assistant secre¬ 
tary to the Department of Scientific and Industrial 
Resoarch and did much work in connexion with the 
establishment of tho Cotton Research Association. 

The twentieth annual meeting of the Indian 
Science Congress will be held at Patna on Januaiy 
2-7 under tho presidency of Dr. L. L. Fermor, 
director of the Geological Survey of India. The 
Congress will meet in nine sections, namely, agri¬ 
culture, mathematics and physics, chemistry, 
zoology, botany, geology, medical and veterinary 
research, anthropology and psychology. The local 
secretaries are Dr. K. S. Caldwell and Prof. Kamta 
Prashftd, both of the Science College, Patna. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant teacher of engineering science, handicraft 
and drawing at the Radcliffe Technical College—The 
Secretary of Education, Town Hall, Radcliffe, near 
Manchester (Dec. 14). An executive engineer and 
an assistant engineer (mechanical) to tho Government 
of Madras for harbour works at Cochin—The High 
Commissioner for India, General Department, India 
House, Aldwych, W.C.2 (Doc. 23). A public unalyst 
to the City of St. Albans—The Town Clerk, Municipal 
Offices, St. Albans (Dec. 31). A principal at the 
Handsworth Technical College—The Chief Education 
Officer, Education Office, Margaret Street, Birming¬ 
ham (Doc. 31). A University reader in psychology 
at Bedford College, London—The Academic Regis¬ 
trar, University of London, S.W.7 (Jan. 26). A 
University reader in physiology at Guy's Hospital 
Medical School—The Academic Registrar, University 
of- London, S.W.7 (Fob. 17). 



888 NATURE - [December 10, W32 


Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Hexuronlc Acid as the Antiscorbutic Factor 
A characteristic property of Prof. Szont- 
Gy6rgyi*s hexuronie acid is its behaviour towards 
iodine. Two atoms of iodine are taken up in aqueous 
solution (neutral or acid) with formation of two 
molecules of hydrogen iodide. We find that this is 
due to oxidation at a double bond. The intervention 
of water is essential and the product, which is not a 
di-iodide, can be reduced to hexuronie acid. Regenera¬ 
tion of hexuronie aoid occurs only when the aqueous 
solution of the oxidation product is reduced, for 
example, by evaporation in the presence of hydrogen 
iodide. 

The biological activity of the aoid is probably due 
to this double function of oxidation and reduction 
which, unique among purely carbon compounds, is 
reminiscent of the behaviour of glutathione. The 
product obtained by the action of neutral iodine on 
the acid undergoes further oxidation by sodium 
hypojodite. One atomic proportion of oxygen is 
absorbed, two now carboxylic acid groups are formed 
and oxalic acid (1 mol.) is produced quantitatively. 
Acid permanganate introduces one atom of oxygen 
into hexuronie acid with extreme readiness and 
thereafter oxidation proceeds more slowly with 
elimination of carbon dioxide until three atoms of 
oxygen havo bean absorbed. This leads to the 
formation of a trihydroxy butyric acid (possibly 
d-fchroonic) which has been isolated as the optically 
active crystalline amide CH,OMe.CHOMe.CHOMe. 
CONHi. When heated with hydrochloric acid 
hexuronie acid gives furfural in quantitative yield. 
Theso observations suggest that hexuronie acid 
(which, from analysis of its salts wo have proved to 
be a monobasic acid C*H 7 0 4 .C00H and not a lactone 
of an acid C*H,0 4 .C00H) has the structure COOH. 
CO.CO.CH 1 .CHOH.CH,OH. 

The following observations which wo havo mode 
are consistent with this view. Hexuronie acid forms 
a di-phenyl-hydrazone 0 6 H ( ,0 4 (:N.NHPh) #l also a 
hydrated di-(p-bromo-phenylhydrazono), and reacts 
slowly at J5 P with o-toiuyleno diamine giving a well- 
defined condensation product. The sodium or 
calcium salt of hexuronie acid gives an intense violet 
colour with ferric chloride but with the free acid the 
coloration is fleeting. The sodium salt gives with 
sodium nitroprusside a deep blue colour, changing 
to green and then red. The acid and its salts show 
an intense absorption band with head at about 
£66 mp. 

Hexuronie add contains one carboxyl and three 
potential hydroxyl groups (alooholic or enolio) and 
gives a triacetate and a trimethyl ether which both 
reduce neutral permanganate. When heated at about 
176° the acid loses carbon dioxide without darkening 
or melting (when heated rapidly the pure acid melts 
at 162°). Whilst the acid has [a] BVat -f £4° in water the 
sodium salt has a much higher rotation, +106° in 
wotral solution, -f 135° in NyiOalkali, (keto-enof trans¬ 
formation). Hexuronie acid appears to be incapable 
of forming a lactone and its solutions do not display 

No. 3293, Vol. 130] 


mutarotation. The slow change ( 4* £4f 4-31°) 

which occurs with aqueous solutions in glass vessels 
is due to partial neutralisation of the acid by alkali 
dissolved from the glass. Alkaline solutions of the 
aoid are stable in the absence of oxygen. 

These observations indicate the presence of an 
optically active diketo-acid containing a -CH,- 
group. These groups must be united in such a way 
that the stringent requirements of the crystallo¬ 
graphic and X-ray data are satisfied. It is essential, 
for example, that the carbon and oxygen atoms 
(with one exception) should lie in a plane and that 
the length and breadth of the molecule should be 
8*8 and 6*1 A. respectively. A critical survey of 
various possibilities from the chemical, optical and 
X-ray data has led us to the conclusion that the 
properties of hexuronie acid are best accounted for 
by the above structure. This can react also in the 
enolic modification, COiH.CO.CfOHJ^CH.CHOH. 
CH t OH. 

Wo have examined (with R. W. Herbert) the 
absorption spectrum of de-citrated lemon juice and 
have estimated that the hexuronie acid content 
corresponds with the recorded evaluation of the 
antiscorbutic activity of isolated hexuronie acid. 

E. G. Cox. 

E. L. Hirst. 

R. J. W. Reynou>s. 

Chemistry Department, 

The University, 

Edgbaston, Birmingham. 

Nov. 22. 

A Peculiar Visual Experience 

While I was engaged in flashlight colour photo¬ 
graphy, using large charges of magnesium and the 
ordinary touch-paper method of ignition, the fuse 
on one occasion apparently failed to act, hut, just 
as I was about to replace it, the flash took place. 
My head was less than a foot above the explosion 
point, and the flame must have reached my face, 
as my eyebrows and hair were singed, and my 
spectacles were completely coated with a dense, 
firmly adherent film of magnesium oxide. 

My subsequent visual sensations were as follows ; 
for an indeterminate period, which, after making 
generous allowance for subjective impressions, I 
would estimate at about twenty seconds, there was 
a complete ‘black-out*. After this period (during 
which I removed my glasses and rubbed my eyes) I 
observed the filament of a 100 watt gas-filled lamp, 
about three feet distant and screened by a thin 
orange silk shade, which appeared as a bright red 
line. In about twenty seconds more (this and subse¬ 
quent times were taken with a watch) I coukl 
distinguish general details of the furniture of the 
room, which was fairly well lighted, in red mono¬ 
chrome. The colour changed from deep maroon to 
light claret in about fifteen seconds, and then to 
an orange shade in about ten seconds more, but a 
prominent red object retained its normal shade. 
Then the background and white objects changed 
suddenly—too quickly for the time to be observed— 
to a green, at first olive, afterwards brightening to 
emerald. This stage lasted nearly twenty seconds, 
and it was noted that the red and orange objects 
appeared in their natural colours. The green shade 
then faded away rapidly, and the whites, after a 
•kgfafc intermediate yellow tinge, appeared for the 
first time. The total illummattaa appeared to 
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increase steadily over the whole period of about 
ninety seoonds; examination of the pupils showed 
that they were still abnormally contracted at least 
two minutes after the flash took place. Owing to 
nervous reaction, I am unable to state whether 
further after-images or colour changes occurred. 

I presume that the flash had reached its maximum 
intensity before the pupil or eyolid reflex could 
operate, and that the eye was exposed to a very 
powerful beam of strongly actinic light. The 
peculiarity was that colour sensation was regained 
discontinuously, and not in the spectral order that 
might have been expected. The failure to observe 
any blue phase in the after images, as described 
by Washburn 1 and McDougall 1 in their experi¬ 
ments where the eye was exposed to white light of 
moderate intensity, is readily explicable ; but the 
change in the red shade and the sharp succession 
of the green, followed by the yellow, is much more 
difficult to comprehend. I should be interested to 
know if it can be satisfactorily explained on the 
existing theories of colour vision, and whether other 
experiences of similar causation and result have been 
observed. 

University College, K. Mackenzie. 

Gower Street, London, W.C.l. 

Nov. 7. 

■ M. ¥. Washburn, Tst/chol. Rev., 7, 30; 1900. 

• W. McDougall, Mind, 10, 235 ; 1901. 

Records of Pelagic Animals in Scottish Waters 

In their interesting letter to Nature (Oct. 29), 
Dr. Stanley Kemp and Dr. F. S. Russell refer to 
the abnormal distribution of certain pelagic animals 
during the current year as pointing to unusual 
hydrographic conditions. In Scottish wators also, 
conditions seem to have been somewhat disturbed, 
judging by the occurrence of certain other animals. 

Whales and dolphins appear to have been specially 
plentiful if the record of stranded specimens bears 
any relation to the actual numbers present in the 
adjacent sea. Already this year ten specimens have 
been reported, 1 while in 1931, 1930 and 1929 the 
numbers were four, none, and three respectively. 
The most interesting was a young white whale, 
Delphinapterus leucas , a rare arctic visitor, taken in 
the Firth of Forth. 

Early in November, also, a long-finned tunny 
(Tkynnus germo) was taken at Lochgoilhead in the 
Firth of Clyde. (Full details will appear in the next 
number of the Scottish Naturalist .) Apparently, this 
is only the second record of this southern species 
in Scottish waters. 

The Royal Scottish Museum, A. C. Stephen. 

Edinburgh, 1. 

Nov. 11. 

1 Seot. Not., p. 163, 1932. 


Fixation of Mitochondria 
It has been known for many years that Camoy, 
Gilson, Petrunkevitch, oorrosive acetic, Bouin, and 
a host of ordinary fixatives will enable remains of 
mitochondria to be demonstrated with staining in 
alum hfematoxylin or acid fuschsin. This applies 
especially to cytoplasmic inclusions when aggregated 
as in the spermatogonium, or in the mitochondrial 
nafanibeme. Mitochondria often show nicely after 
acetic acid containing fixatives such as the ‘Susa’ 
mixture Or Flemming with acetic acid. This applies 
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especially to all vertebrate tissues. With most 
invertebrate tissues such methods are deadly, and if 
mitochondria remain they are almost certainly badly 
distorted. Practically all the beautiful work of 
Meves was done with acetic acid containing fixatives. 
This is why ho left so much to be done by those who 
followed. 

Bouin’s fluid contains formalin, which often enables 
surprisingly good results to be obtained with this 
fixative, and in the case of bulky insect or other 
testes, the concentration of aoetic acid in this fixative 
becomes lessened as the innermost parts of the tissue 
are reached. In any event, the objection to acetic 
acid is that if it does not dissolve much of the oyto* 
plasmic bodies, it distorts them badly (“Vademecum’* 

§ 097). Scorpion spermatocyte mitochondria are com¬ 
pletely wrecked by Flemming with acetic and only 
occasionally properly ‘sot up* for passage through the 
alcohols and xylol, by using Flemming without 
acetic. Post-chroming for such objects is very 
necessary (“Vaderneeum” § 710). In Borne cases for 
staining, the post-chroming may be delayed until 
the sections are actually in the slide. This was done 
in the case of Duosborg’s beautiful paper on the 
relationship between the organ-forming substances 
and the cytoplasmic inclusions in tho ascidtan egg. 
It might bo possible, as Dr. John Baker has suggested 1 , 
to develop the technique of post-chroming Bouin 
(without acetic) material so as to get material up to 
a research standard (“Vademeoum” §710). The 
advantage of this is that formalin and picric acid are 
cheap and easily transported, whereas the osmio and 
silver methods are tricky. Some years ago, I got a 
number of Lepidosircn sent over from tho Chaco in a tin 
of Bouin without acetic. The fixation was splendid but 
there was no spermatogenesis in progress. The fluid 
had eaten the tin only slightly, and tho discoloration 
of the Bouin, when the tin was opened, did not 
appear to have damaged tho fishes. In the cose of 
those Lepidosiren , post-chroming did not improve the 
staining of the mitochondria, nor did it bring out the 
Golgi bodies. For these the proper methods are the 
only satisfactory ones. 

Trinity College, Dublin. J. Bronte Catenby. 

Nov. 16. 

1 NatAKH, 180, 741, Nov. 12, 1932. 

Hybridism in Eels 

In New Zealand there are two species of eel 
recognised by J. Schmidt. 1 Theso are the short-finned 
eel, Anguilla australis, and the long-finned eel, 
Anguilla aucklandii . Latterly I have shown that 
Anguilla aucklandii must become Anguilla dieffen¬ 
bachii on tho grounds of priority. 1 Sexes of eels 
keep apart in our fresh water and in the migration 
seawards of eels in the autumn this segregation of 
the species is usually most marked. The male in, 
both species is small, while females are much larger, 
the last to migrate seawards being the large female 
A . dieffenbachii , which generally measure more than 
6 ft. 

Schmidt has noted that in australis the vomerine 
band of teeth is pear-shaped, and in dieffenbachii 
this band tapers well back on the roof of the mouth 
as far as the maxillary band. Another feature noted 
also by Schmidt is the fact that the angle of the 
mouth in dieffenbachii extends back beyond the eye 
whereas in australis this angle is stated to be approxi¬ 
mately below the hind margin of tho eye. Larval 
dieffenbachii sent to me some years ago from Mat aura 
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Falls, Otago, have the angle of the mouth reaching 
only to under the oentre of the eye. A a this is the 
large-mouthed species of eel, it is possible that we 
have here a hybrid with the mouth of australis and 
the fins of dicffenbachii. 

In April 1932, I had the opportunity of visiting 
Lake Ferry, Wellington, through which many eels 
run in the seaward migration. Among a number 
of male long-finned eels, I found a female of the 
short-filmed species which was caught with them. 
This example is 36-7 in. long, and has the fins and 
small mouth as in A, australis ; but the teeth are 
as in A, dieffenbachii . The vomerine band is widest 
about the centre and tapers well backwards reaching 
nearly as far back as the maxillary bands. While 
this taporing band of teeth does not reach quite 
so far bock as it should to be exactly true to dieffen¬ 
bachii, it is certainly not pear-shaped and is closo 
enough to that species in this important respect. 
I can only conclude that the eel which I have men¬ 
tioned is a hybrid between our two common species, 
thus shedding new light on the species problem of 
Anguilla throughout the world. 

Dominion Musoum, W. J. Phtllipps. 

Wellington, 

Now Zealand. 

1 Trow. N . Z . InMt ., 58, 379-388 ; 19JW. 

* N . Z. J. Sci . and Twh. } 18, No. 4, 228 ; 1932. 

Priapulus caudatus In New Zealand Waters 

The antarctic variety of this northern species of 
Priapulus, whether it be called tubercule-spinatus 
Baird or antarcticus Michaelsen, is confined, accord¬ 
ing to recent authorities, to the most southern seas ; 
for example, of! Tierra del Fuego, Patagonia, South 
Georgia, Falkland Is., Graham area, Cape A dare, 
Kerguelen. 

Early in this year I received from Mr. A. B. W. 
Powell, the conchologist at the Auckland Museum, a 
collection of polychaetee dredged in the harbour at 
that city, and in one of the phials I found to my 
intense surprise a small specimen of Priapulus 
measuring about one inch in length. It is well pre¬ 
served and exhibits the characteristic arrangement of 
the spines or teeth described by Theel and so beauti¬ 
fully figured by his artist. It was obtained at a depth 
of 8 fathoms in Islington Bay, Auckland Harbour, 
associated with Terebellides stroemi , Lanice conchilega , 
and Lagis australis; the bottom was of black gritty mud. 

As the variety has never been recorded from so far 
north it seems worthy of record in Natubb. 

University Museum, Wm. B. Bknham. 

Dunedin, N.Z. 

Oct. 12. 

Chemical Composition of the Animal Body 

It is customary to express the results of an ultimate 
analysis as mass percentages, thus : oxygen, 65 per 
cent; carbon, 18*25 per cent; hydrogen, 10 per 
cent, and so on. But, on modem views, the chemical 
activities of these elements do not depend on the 
nuclear masses of the atoms but on their outer 
valency electrons. Therefore the chemical composi¬ 
tion of, say, clupein (the protamine of the testis of 
the herring) is best expressed as C ao H*? N l7 O a , or by 
some such empirical formula. When the results are 
Stated in this way it appears that the order of abun¬ 
dance of the chemical elements in an animal body is 
directly proportional to their atomic numbers , so that 
the characteristic organic element is hydrogen . 

Some interesting speculations are suggested when- 
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ever one studies a reoent statement of the Periodic 
Law with this relation in mind. Unfortunately there 
is no really good complete ultimate chemical analysis 
of the whole body of any one animal in the literature 
of physiology, and so it is impossible to be sure as to 
the order of abundance of oxygen and nitrogen, and 
of the elements sodium, potassium, eto., in the 
results. The empirical formulee of most of the sub¬ 
stances composing the tissues are known but it is 
difficult to * weight' these numbers according to the 
proportions of the tissues in the whole body. Perhaps, 
also, the water in the tissues is really an organic 
constituent in the same sense as carbon is such a 
constituent. Is the order of abundance of the mass 
numbers of the isotopes of oxygen and nitrogen 
known in cases where these elements have been 
isolated from living organisms ? Other questions 
immediately occur to one and it is plain that here 
there is something to be investigated. 

Jas. Johnstone. 

University of Liverpool. 

Nov. 19. 

Magnetic Rotatory Dispersion and Absorption 
of the Cerous Ion In Solution 

Becquerel and de Haas, 1 from their work on the 
magnetic rotation of the crystal tysonite, predicted 
that the Ce* + + ion possesses an intense para- 
magnetically active absorption band in the neigh¬ 
bourhood of X 2370 A. This prediction was based 
on the assumptions that (1), although tysonite is a 
complex fluoride of Ce+ + + f Pr+ + + and Nd+ + +, 
the only sonsibly rotating ion is Ce+ + + ; (2) the 
rotation due to Ce+ + + is controlled by a single 
absorption frequency. It occurred to us that it 
would be of interest to test the validity of this 
predicted property of the Ce+ + + ion, by investi¬ 
gating the magnetic rotation of solutions of cerous 
salts in the visible and near ultra-violet regions of 
the spectrum. 

By means of the polarimetric method of Bruhat 
and Pauthenier 1 (without using double monochro¬ 
mator) we have investigated at room temperature the 
magnetic rotation of three solutions of oerous sulphate 
in water, of strengths approximately 0*7, 2*7 and 
4*4 per cent, for the mercury lines 5780, 6461, 4358, 
4046, 3652, 3341 and 3128A. Our results for the 
dispersion of the specific magnetic rotation of cerous 
sulphate indicate the existence of two paramagnet- 
ically active absorption bands ; a weak one in the 
neighbourhood of 300 mp and a strong one in the 
neighbourhood of 240mjx. Our results are not 
sufficiently precise to determine with accuracy the 
wave-lengths of both these active bands ; recourse 
must be made to absorption data* 

Recently, the absorption of the Ce+ + + ion in 
solution has been investigated by Bose and Datta, B 
who find in solutions of cerium trichloride in water a 
weak band at 2960A. and a strong band at 255GA. 
If we assume in our calculations the wave-length of 
the weak active band to be 290mp., we find the value 
239mfx for the effective wave-length of the strong 
band. It must be pointed out that this absorption 
band alone, although having a wave-length in close 
agreement with that obtained by Beoquerel and de 
Haas, will not account for the ultra-violet dispersion 
of cerous sulphate as determined by us. 

In comparison with the value 255m(x given by 
Bose and Datta for the position of the strong absorp¬ 
tion band, the value 239mp. seems to indicate the 
presence of other absorption bands of the Ce + + + ion 
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having shorter wave-lengths than 255m fx. At our 
request, Dr. R. A. Morton kindly investigated the 
absorption spectrum of a solution of cerous sulphate 
in water. In addition to bands occurring at 296mp, 
and 254m(x, he found strong bands at 24Qmp and 
223m;x. As our value 239mfx is to be regarded only 
as an effective wave-length, and as, according to 
the absorption measurements, the intensities of the 
bands 254mfji, 240m (jl and 223mfx are of the same 
order of magnitude, it would appear probable that 
all these bands are active. It must be mentioned 
that absorption bands with roughly these wave¬ 
lengths have already been found by Freed 4 in a 
mixed crystal of lanthanum and cerium ethyl sulphate. 

In our calculations, we have neglected the dis¬ 
persion due to the sulphate ion. As the characteristic 
frequency of this ion is very high compared with the 
frequencies considered, we should expect the con¬ 
tribution of this ion to the magnetic rotation to be 
very small. By means of further experiments wo 
hope to be able to estimate the effect due to the 
sulphate ion. 

R. W. Roberts. 

L. A. Wallace. 

George Holt Physios Laboratory, 

University of Liverpool. 

Nov, 2. 

1 Z. Pky*., 57. 11 ; 1629. 

* Rev. d'Opt 0, 183 ; 1927. 

■ Naturk, 128, 270, A UR. 15, 1931. 

4 Phyt. Rev., 88, 2122 ; 1931. 


Gyromagnetlc Effect in Some 
Ferromagnetic Powders 


Both the gyromagnetic effects, namely, the pro¬ 
duction of (1) magnetisation by rotation, and of (2) 
rotation by magnetisation, have been applied to 
deduce the ratio of angular momentum to magnetio 
moment of the elementary magnet in ferromagnetics. 
The theoretical value of this ratio R for an orbital 
electron is 2 m/e and for a spinning electron m/e. 
Results of observations on all ferromagnetics by the 
method of rotation by magnetisation gave values 1 of 
R exactly equal to m/e within very narrow limits of 
experimental error, which is less than one per cent 
for the metallic rods, and about five per cent for the 
powders investigated. Making use of the first effect, 
Barnett 4 found for the ferromagnetic metals values 
of R which, according to his estimate, are several 
per cent higher than the orthodox value for the 
spinning electron. This may mean that the orbital 
moment is also partly effective in producing ferro¬ 
magnetism. 

At the suggestion of Prof. D. M, Bose, I undertook 
in his laboratory the gyromagnetio study of a number 
of substances, among them some ferromagnetio 
powders. The method employed was the resonanoe 
method of Einstein and de Haas, and the apparatus 
was very similar to that used by Sucksmith. 1 The 
material was packed in a thin glass tube of length 
about 6 cm. and of diameter varying from 1 -3 mm. 
to 2*3 mm.; the field applied was about 230 gauss 
and the vacuum method was employed to get 
increased resonance amplitude, which for the thinner 
tubes was about 3 cm. at a scale distance of 130 cm. 
The following results have been obtained : 

R 



1 008 m/« 
1010 in/* 
1 022 mfe 


The error in all probability does not exceed two per 
oent, so that for these substances, as for the others 
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investigated by the same method (that is, rotation 
by magnetisation), the value of R realised is the 
exact value for the spinning electron. 

D. P. Ray-Chandhuri. 

Chose Physical Laboratory, 

University College of Science, 

Calcutta. Oct. 12. 

1 An excellent summary of the methods and result* l® gtv^to by 
S. J. Barnett In the "International Critical Table*", vol. fl, p.34fi, 1929. 

* S. J. Barnett, Ptoc. Amur. Acad., 06, 278 ; 1931. 

* W. SuekamJth, Ptoc. Roy. Soc. t A, 128, 276 ; 1930. 


Anthropology of Veddahs 

It may interest many readers of Nature to hear 
of the rosults of my recent expedition into the Veddah 
territory in tho interior of thiH island. The expedition 
took place on September 18-25 of this year. The part 
visited was the Nilgala division of the Uva Province, 
where probably the best Veddahs in Ceylon still 
live. The track lay through the Sinhalese villages of 
Hamapola, Pitakumbura and Bulupitiya. In some 
of these the inhabitants betrayed very obvious 
traces of Veddah admixture. From the last-named 
place the track led on to tho Veddah settlement of 
Dhonigala. Practically all the Veddahs of this area 
were collected together and photographed, whilst all 
the males were measured anthropometrically. The 
one-time chief of this group, Tuta, whose photo¬ 
graph is given in Seligmann’s “The Veddas” had died 
some time previously. His grave was pointed out to 
me and 1 personally removed the skeleton. It was not 
in a very good state of preservation, but the skull, 
at any rate, was removed without appreciable 
damage to the very fragile facial portion. 

After spending a night here the expedition was 
carried on over a range of hills to another Veddah 
settlement at Henebedda. The living Veddahs were 
examined and measured as before, and in addition I 
was fortunate in securing two very complete skele¬ 
tons. One, a male, belonged to Poromala, probably 
the one pictured in Seligmann’s book. This was 
comparatively recent, and in perfect preservation. 
The other was that of a young female named Handhi, 
who, judging from her skeleton, had suffered severely 
from yaws. This had caused some atrophy of the 
bones of the left upper limb, and hod left large 
spindle-shaped swellings on both tibise. Apart from 
these points the skeleton is in very good preservation, 
and compares favourably with the others. 

All the skeletons agree in oortain important points 
that are probably characteristic of the race. In the 
two males the tibiae are markedly platyonemic. The 
pathological condition in the femalo skeleton pre¬ 
cludes a judgment on this point. In only one humerus 
(in the old man, Tuta) was there a perforated ole¬ 
cranon fossa. This is contrary to the Sarasins’ 
statement that it was common in Veddahs. As a 
matter of fact, one finds the condition in almost 
evory Sinhalese and in many Tamil humeri, so that 
it is of little diagnostic importance. All the skulls 
agree well in general character with one another and 
with certain others labelled as Veddahs which have 
been loaned to me by the Colombo Museum through 
the kindness of the Director. It is interesting to note 
that two of these three skeletons present each an un¬ 
usual anomaly. The fomale skeleton has a marked 
socialisation of the last lumbar vertebra, associated 
with complete absence of the last pair of ribs. The 
skeleton of Poromala presents a complete degree of 
non-union of the neural arches in the sacral vertebras. 
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It is proposed to publish a preliminary report on 
the three skeletons in the Ceylon Journal of Science . 
Detailed consideration will be left until a more com¬ 
plete study has been made, and opportunity for 
comparison with other reputed Veddah material in 
the various museums in Europe has been taken. It 
is also hoped that further new material will shortly be 
forthcoming from the Bintenno and Tammankoduwa 
districts of the Veddah country. 

I may add that a complete collection of hair from 
various parts of the body in both sexes and at several 
ages was taken from the Dhanigala Veddahs. This 
will be studied and compared with the hairs of other 
Ceylon races. Further hairs were obtained from 
graves of Poroinala and Handhi. I should bo de¬ 
lighted to exchange samples of this for hair of other 
races with any anthropologist in possession of such 
material. 

Anatomy Department, W. C. Osman Hell. 

Medical College, 

Colombo, Ceylon. 

Oct. 27. 

Dimensions of Fundamental Units 

Prof. W. Cramp has suggested 1 that the quantities 
Q t L and T have better claim to be regarded as 
fundamental than M f L and T. His argument is 
based on the assumption that Q shall be a function 
of M . Such an assumption would be a bombshell 
in modem physics. M , in common with L and T t 
is a quantity which varies with the velocity of the 
observer ; Q does not so vary. 

The wiping out of all fractional indices from the 
dimensional expressions for tho electrical quantities, 
current, flux, E.M.F., etc., by leaving Q in those 
expressions is scarcely noteworthy. Fractional 
indices come into the dimensional expressions for 
electrical quantities at tho outset when, by writing 
(G X QlkL) = F — MLT - 1 we find Q - 
If G were left in, no fractional indices would appear 
and also no k; and since, if we neglect both k and g the 
ratio of the electromagnetic units to the electrostatic 
units is always a velocity, or a velocity squared, or 
the reciprocal of one of these—that is to say, con¬ 
tains no fractional indices—it follows that the 
presence of Q wipes out fractional indices from 
dimensional expressions in both the electromagnetic 
and the electrostatic systems. 

F. M. Denton. 

Department of Electrical Engineering, 

University of New Moxioo, 

Albuquerque. 

Oct. 19. 

Natukk, ISO, 308, Bopt. 3, 1932. 


My old student. Prof, F. M. Denton, has, I know, 
given a good deal of attention to the theory of 
relativity, and this no doubt has led him to question 
the possibility of any dimensional relationship 
between M and Q, While not pretending to have 
the same knowledge of Einstein's theory, it does 
seem to me that there is little experimental evidence 
for the assumption that M varies with the velocity 
of the observer while Q does not. It would be interest¬ 
ing to know upon what grounds Prof. Denton makes 
so positive a statement. 

The University, William Cramp. 

Birmingham. 

Nov, 8. 
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Recalculation of Mass Defects 
The well-known mass defeet curve of the old 
nuclear scheme calculated with regard to a-particles 
and protons presented a difficulty with its minimum 
of binding energy for tin and an increasing portion 
between tin and lead. On the other hand, the mass 
defect values against protons give a rather smoothly 
decreasing curve, 1 As has already been pointed out, 1 
the number of a-particles must be considerably 
reduced from the point of view of the new scheme, 
which does not admit any electrons in nuclei, but 
only neutrons and protons (presumably joined as 
a-particles). The curve of mass defect against protons 
and neutrons (perhaps with a single ‘central’ ot* 
particle) is very similar to tho old curve against 



protons, but decreases loss rapidly. Clearly the new 
mass defect values relatively to a-partioles, neutrons 
and protons must lie somewhere between the old 
values computed relative to protons and a-partioles 
respectively (because tho number of a-particles is 
decreased). We may emphasise that this new moss 
defect curve shows no increasing portion between tin 
and load. For illustration we give two typical values : 
Old: 60Sn lt4 «= 31a + 12c; mass defect « 0*158 
(in mass units); 

82Pb*°“ = 52a -f 22e; mass defect ** 0*035. 
New : 50Sn 1 * 4 = 25a 4- 24« (c»> neutron); mass 

defect 0 -304 ; 

82Pb 104 = 41a + 44a>; mass defect = 0*360. 

On the accompanying graph (Fig. 1) are plotted 
the new mass defect values ; the dotted line shows 
the old smoothed curve. 

The significant result mentioned above depends 
not on the doubtful deoimals in the value of neutronio 
mass but only on the fact that the number of 
a-partioles is diminished in comparison with the 
number usually admitted, some being split to 
neutralise the 'nuclear electrons’. 

Phys. Tech, Institute, D. Iwanenko. 

Leningrad-Lesnoi. 

Oct. 19. 

1 F. noutermans' article on the constitution of nuclei In Ergebniit* rf, 
exaktm NaturuHts, Bd . 9,p. 124. 

m I). Ivanenko, Sow, rnyt,, 1, 820; 1932. 


Process of Space Quantisation 
The following note is a report of researches into 
the process of space quantisation, carried out during 
the last two years in the Institute of Physioal 
Chemistry in Hamburg. 

The problem may be stated as follows. When a 
ray of potassium atoms is sent through an inhomo¬ 
geneous magnetic field, it is split into two rays (space 
quantisation). If one of the rays is then screened 
out, all atoms in the remaining ray have the same 
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axial direction (that is, the same component of 
magnetic moment in the direction of the field). The 
ray is then sent through a homogeneous magnetic 
field, the direction of which is changing with time 
(for example, a rotating field). After the ray has 
passed this rotating field, it goes through a second 
inhomogeneous field. This last field serves to 
determine whether all the atoms still have the same 
orientation (in which case they would be deviated 
towards the same side) or whether some of them 
have been ro-orionted (umgeklappt). 

The proportion of re-oriented atoms to those having 
the original orientation depends upon the ratio of the 
Larmor period, T/, to the period of rotation of the 
field, Tj . If Tf is large compared with 2 1 /, that is, if 
the atom completes many Larmor precessions during 
the interval required for an appreciable change of 
field direction—then the process is an adiabatic one 
and no re-orientation occurs. If on appreciable 
fraction of the atoms is to be re-oriented, T ) and T/ 
must bo of the same order of magnitude. 

Under usual experimental conditions, Tf > > Ti ; 
that is to say, the adiabatic case is realised, and no 
re-oriented atoms are observed. In order that the 
non-adiabatic case may be realised, tho Isurmor 
period T\ must be mado os large as possible (that is, 
very weak fields must be employed), and Tf must be 
as small as possible. We have succeeded in producing 
those non-adiabatic conditions in the following 
manner. The ray passed through a region enclosed 
in on iron shield where there existed a very weak 
magnetic field, constant in space and in time. Its 
strength was a few tenths of a gauss. The variation 
of the field with time was brought about by causing 
the ray in its course through the shielded region to 
pass close to a wire. Atomic ray, wire, and lines of 
force were at right angles to one another. When a 
current flowed through the wire, its magnetic field 
was superposed upon the constant field inside the 
iron shield. In this way the field was made inhomo¬ 
geneous in space, and atoms which passed near the 
wire experienced a change of field direction from 
point to point; this was equivalent to a variation 
of the field with time. 

We found that with weak currents through tho 
wire (that is, with no appreciable rotation of the 
field) there were no re oriented atoms—just as was 
the case with a strong field (tho adiabatic case). 
But when the constant field was only a few tenths 
of a gauss, and when the current in tho wire was so 
adjusted that the field of the wire in the region 
where it was traversed by the ray was also of this 
order of magnitude, a noticeable part of the atoms 
(as much as one-thiid) was re-oriented. The number 
of re-oriented atoms, and the dependence of this 
number upon (1) the current in the wire, (2) tho 
distance of the ray from the wire, and (3) the velocity 
of the atoms, agreed with the theoretical prediction. 1 

R. Fbisch. 

T. E. Phipps. 

E. Segue. 

Hamburg, Aug, 15. O. Steen. 

1 P. Gmttlnser. Z. PAyr, 78, 100; 1032; and R. Majorana, Nuovo 
Cim., Nr. 2, 1032; where the theory la still better adapted to our 
experimental conditions. _ 

Fundamental Frequencies of the Group SiO« 

In Quartz Crystals 

The particular properties of quartz crystals (SiO,), 
as compared to those of carbon dioxide (CO,) have 
led Sir William Bragg to the conception of considering 
a quartz crystal as one single molecule. 


An analogous constitution is shown by the poly¬ 
meric homologue series of silica esters, the Ramon 
spectra of which I have recontly investigated. 1 
It has been observed that in these compounds four 
characteristic scattered frequencies must be attri¬ 
buted to the group Si0 4 . Of those frequencies two 
are independent of the degree of polymerisation, 
while the other two show a continuous shift with the 
degree of polymerisation. The line 642 cm.- 1 of the 
monomeric estor which is shifted so far as 618 cm. 1 
is a conspicuous example of the Jast mentioned 
behaviour. The latter corresponds to a line of the 
decameric ester. 

Making use of tho above mentioned results, the 
fundamental frequencies of tho Si0 4 group in quartz 
can be located. The results are soon from the following 
table, 

Vj v a v, v 4 

v cm.- 1 602 800 1062 1086 1170-1208 

Xg 19 92 12-6 9 4, 9 2 a 8 64-8-28 

With the aid of theso four fundamental frequencies, 
the entire ultra-red spectrum of quartz below 10g 
can be interpreted as a system of combination bands 
of tho second to the fourth order. Attempts to 
determine tho fundamental frequencies and to arrive 
at a system of combination bimds have boon made 
by Plyler 1 and Parlin. 8 The frequencies assumed 
by them differ partly from those arrived at above 
and consequently the values of the frequencies of 
tho combination bands calculated by them agree 
less well with those observed than in our cose. 

A more detailed paper will appear in tho near 
future. 

Phys, Institute, University, J. Weller. 

Freiburg i. Br., Germany. 

Nov. 6. 

1 <T. Weller, Hale. vhys. Act., 6, 302 ; 1032. 

* E. K. Plyler, Phys. Rev., 33, 48 ; 1929. 

* W. A. Parlin, Phys. Rev ., 34, 81; 1929. 

Spectrum of Cosmic Radiation 

In the note published by me in Nature of 
September 24 under the above title, I find I made 
a numerical error in the observed limits of tho ‘soft 
band*. Tho observed and calculated values should be ; 

n 12 3 4 3 9 

Av (calc.) 475 190 80 48 32 23 

Av (obs.) ~450* ~180 ~1U0 ~50 (~30) ~26 

Thus, the observed values givon under n — 4 and 
n — 6 (not 6 and 7 as stated before) are the limits 
of the ‘soft band*. They are estimated approxi¬ 
mative^ from its penetrating power, measured by 
Prof. R. A. Millikan 1 in comparison with that of 
y-rays of thorium C", the observed ratio being 
between 12 and 0.t The value ^ 30 million volts is 
an average, being at the same time the energy of 
formation of helium : Av = 0-032 £f.c*. 

With this correction the agreement becomes more 
complete, the lack of the observed value under 
n ■=» 4, noted in the preceding letter, having dis¬ 
appeared. 

Adam St. Sk^pski. 

Institute of Physical Chemistry, 

Mining Academy, 

Krakow-Poland, 

Oct. 17. 

* Tho probable value of tho 'Iron conntltuebt’. 
im C" being 2*5 million volte, tho 
-Nlshlnaformula—to 26 million volte. 
700, Oct. £4, 1031. 


% L iif energy or y-rays ot morn 
ratio ^corresponds—from the Klein 
1 E. A. MUikan, Natox®, 188, 
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Research Items 


Animism and Child Psychology.- 11 is often maintained 
that the personifications of inanimate objects which 
are characteristic of the thought of the child in 
civilisation belong to a stage of mental development 
corresponding to that which is responsible for tho 
animistic beliefs of peoples of lower culture. Ignoring 
the refinements of animistic belief, it may be said 
broadly that tho reaction of the civilised child, in 
speaking of ‘the naughty table 1 against which it has 
hurt its hoad, is regarded as comparable with tho 
belief of the savage who holds that some spiritual 
force or power animates a block of wood or stone, 
for example, and may act, or be intluenced to act, 
for good or ill. It has, therefore, been only reason¬ 
able to conclude that the same attitude of mind 
would be found, possibly even in an intensified form, 
in savage childhood ; but a recent investigation 
raises some doubt as to the validity of tho whole 
argument. Miss Margaret Mead has recorded the 
results of an investigation among the children of the 
Manus people of Admiralty Islands, New Guinea, 
with special reference to this point (J. Roy. Anthrop. 
lust., 62, pt. 1). Her investigation was conducted 
both by observation while tho children were engaged 
in free activities, and by question. She found no 
evidence of animistic personification, although some 
of her experiments were directly provocative, had 
there been any tendency in this direction. The 
drifting of a canoe was attributed not to the innate 
perversity of tho canoe, but to the carelessness of 
the person who failed to tie it up properly. The 
evidence, it is true, is drawn from a single people, 
among whom indeed conditions may be peculiar ; 
but it suggosts to Miss Mead, and will suggest to 
others, the need for a careful reconsideration of this 
theory of child psychology. 

Early Migrations into America. -The evidence col¬ 
lected by a number of expeditions sent out by the 
Smithsonian Institution in recent years to the far 
north-west of tho American continent has been 
reviewed by Dr. AleS Hrdlifcka in its bearing on the 
problems of the early migration of man from north¬ 
east Asia to America (Proc. Amer. Phil. Soc. t 61, 
No. 6). The expeditions during tho last six years 
have been engagod in systematic work in physical 
anthropology and archaeology over an area extending 
from Point Barrow to Kodiak Island, and on the 
principal islands of the Boring Sea. A very large 
number of sites of ancient habitation have been 
located, a vast amount of skeletal and cultural 
material collected and a number of arithropomotric 
observations made on the present inhabitants. 
Unsuspected rich old cultures have been revealed 
around the Bering Straits, on St. Lawrence Island, 
on tho lower east coast of tho Bering Sea and on 
Kodiak Island. The work is not yet finished ; but 
it will not bo long before the main question at issue 
shall have been cleared and ascertained fact substituted 
for the jungle of possibilities which has held the field 
until recently. The first two points whioh emerge 
are negative. Nothing has been found up to tho 
present whioh indicates a very high antiquity, while 
it is evident that the Bering Sea region is continuously 
changing and that one or two thousand years ago 
the coastal map was quite different from what it is 
now. Therefore all hope of finding traces of earlier 
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migrants to America must be abandoned. On the 
positivo side, it is evident that once man arrived on 
the coast of north-east Asia, passing over to the 
visible coast on the American side was inevitable. 
Nor is it necessary to postulate a land bridge. Even 
had it existed man would have used the easier water 
route. Secondly, tho migrations wore gradual and 
disconnected. Thirdly, that man brought with him 
differences in type, language and culture; and 
fourthly, that lie did not proceed to people America 
across the mainland, but by skirting the western and 
eastern coasts of Alaska. Tho Eskimo, a blood 
relation of the Indian, was the last comor. 

Economic Exploitation of the Birds of Novaya Zemlya. 
— The transportation of chemical elements through 
food-chains terminating in the birds of such an 
area as Novaya Zemlya takes place on a vast 
scale. The elements of continental soils, transported 
by rivers, reach the sea, where somo are assimilated 
in the organisms of the plankton. Thence they reach 
the bodies of fishes and so pass to the bodies of 
birds to be distributed afresh perhaps in places very 
far distant from their origin. Tho possibilities of 
such transference aro suggested by the calculation 
that the daily catch of marine fishes approximates 
to a million kilograms, and tho weight of fish caught 
by guillemots during their 120 days sojourn in 
Novaya Zemlya amounts to about 120,000 tons 
(L. A. Portenko, Trav. Lab. biogiochimie Ac. Sci. 
U.R.8.S., Leningrad, I931,pp.52).The author describes 
36 colonies of birds on the west of tho island, and 
of these tho guillemots occupy a coast line of 20 km. 
Probably they lay about 200,000 eggs, some of 
which are used by the inhabitants for feeding their 
blue foxes, whilo the flesh of the birds is oaten by 
tho people and their dogs. The author also made a 
special investigation of the eider-down resources of 
the island, and found that in 1930 the total quan¬ 
tity exported to Gostorg was 457*6 kgm. He is of 
opinion that the quantities of guillemots’ eggs 
and the production of eider-down offor oppor¬ 
tunities for economic exploitation on a considerable 
scale. 

Rapid Development of a Frog.—Dr. M. L. Sethi, of 
Government College, Hoshiarpur, India, has made 
somo interesting observations on the rapidity of 
cellular development and of the attainment of the 
larval stage of Rana tigrina. Dr. Sethi states that 
the frogs spawn in the early hours of the day during 
the breeding season ; the morula stage is reached 
within an hour and a half after tho eggs are laid; 
epibolic gas inflation at tho end of six and a half 
hours ; and the neural plate and folds appear in 
about ten hours. The larV® hatch out within twenty- 
four hours. This should be compared with the 
developmental history of the English frog, which takes 
usually a fortnight to reach the corresponding larval 
stage. Dr. Sethi further mentions that the external 
gills appear within a day after hatching and hind- 
limbs sprout three days after and fore-limbs two 
days subsequent to this period. The metamorphosis 
is completed in thirty-eight days while in Great Britain 
frogs take from seventy-seven to eighty-eight days. 
The development in a species of Bufo found in 
Hoshiarpur is similarly rapid. 
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Chromosome Constitution of Sphenodon .—Mr. R. D. 
Keenan (J. Anat. 72, pt. 1, 1032) hoe investi¬ 
gated the chromosomal formula of Sphenodon and 
concludes that it has 36 chromosomes, 12 atolomitic 
chromosomes which are V-shaped, 18 telomitio 
chromosomes which are rod-shaped and six micro- 
Somes. Applying the theory of Robertson concern¬ 
ing the formation of V-shaped chromosomes to 
those of Sphenodon , the author concludes that the 
primitive number of chromosomes in Reptilia is 
48, and he shows how the chromosomal formula 
of the living members of this group, which have been 
investigated, can bo dorivcd from this primitive 
number, principally by a reduction in the size of 
the individual elements and by a fusion of the 
elements in pairs or threes. The work of Painter 
has led him to the conclusion that the primitive 
number of chromosomes in the ©utherian mammals 
is also 48, and that, though the type number in the 
marsupials appears to be 24, the total amount of 
chromatin seems to be about the same in the two 
groups. The significance of the number 48 as the 
typical primitive number in both Reptilia and 
Mammalia is commented on. 

Effect of Length of Day on the Flowering of Plants.—Dr. 
M. A. H. Tincker, of the Wisley Laboratories, has two 
papers in the Journal of the Royal Horticultural Society , 
vol. 57, pt. 2 (pp. 321-325 and 326-331) dealing with 
the effect of the length of the daily light period on 
the growth of various plants. Sedum spcctahile , 
Saxifraga decipiens var. bathonien&is, A nchuaa italica 
and the tulip ‘William Pitt 1 all behave similarly. 
They are ‘long day* plants and flower earliest when 
exposed to the normal length of day in summer. 
A series which had twelve hours of daylight supple¬ 
mented by five hours of weak artificial light behaved 
very similarly to the full daylight controls, but it 
was demonstrated that the weak artificial light was 
of no direct valuo for the formation of food in the 
leaves. Two other series which were exposed to 
twelve hours and six hours daylight respectively 
remained vegetative or flowered later than the 
controls. The other paper reports the results of 
studies on the rate of tuber formation. Several 
plants are mentioned which produce tubers when 
the daily period of light in slimmer is reduced to 
10-12 hours. When the rate of translocation of food¬ 
stuffs to the tubers is represented as 100 for the 
controls, it is 60 for plants oxposed to 12 hours day¬ 
light and 5-7 hours weak electric light, 130 for 
10-12 hours daylight and 22 for 5-6 hours daylight. 
The effect of potassium economy is considered along 
with photo-period in its relation to the formation 
of tubers. 

Igneous Complex of the Bushveld.—The great Bushveld 
complex of the Transvaal is universally recognised 
as the most spectacular manifestation of igneous 
activity to be seen anywhere in the world. The 
memoir on which Dr. A. H. Hall has been engaged 
for many years is now published (Geol. Survey 
S. Africa, Mem. 28, pp. 554, with coloured geological 
map) and a vast collection of field and laboratory 
data which petrologists have been eagerly awaiting 
is now available for digestion and discussion. Minor 
outpourings of felsitio rocks are found in the Rooi- 
berg series at the top of the Transvaal system. A 
widespread felsite-granophyre composite followed, 
the upper extrusive portion remaining roofless. It 
is not yet dear whether the norite came next, to 
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be followed in turn by the Red Bushveld granite, 
or whether the granite was emplaced before the 
norite. This is the outstanding problem that remains 
unsettled. More or less pari-pa&su with the intrusion 
of the norite magma the floor, made up of the 
Pretoria series, was injected by basic shoots. During 
the cooling and consolidation of the norite, thorough¬ 
going differentiation occurred with consequent highly 
developed pseudo-stratification of the crystalline 
accumulates, and at the same time slow and long- 
continued basining of tho floor took place as a result 
of load above and magmatic adjustments in depth. 
Intonse metamorphism of the rocks of the roof and 
floor is ascribed mainly to the action of tho norite. 
Following widespread erosion of the complex, eruptive 
activity began afresh during the period between the 
close of the Waterborg and tho beginning of the 
Karroo. The products included basic and alkaline 
sheets and dykes culminating in a number of plugs, 
stocks or ring-intrusions of alkali rocks of which 
the Pilandsberg is tho most famous. Tho final 
chapter of the memoir is devoted to the mineral 
resources of tho Bushveld, most attention being given 
to the occurrences of platinum. 

Subsidence of London. - The various factors that may 
bo involved in tho subsidence of London as revealed 
by recent re-lovolling havo boon enumerated with 
comments in a paper by Capt. T. E. Longfield 
(Ordnance Survey. Professional Papers No. 14. “The 
Subsidence of London”, 2 ft. 6d.). These influences 
are as follows : (1) a general and gradual lowering 
of tho land surfaco in the south-east of England, 
of which there is somo evidence from the level of 
Roman remains of habitation. (2) A more local 
subsidence of the London area, especially in central 
London, of which there is measurable ovidonco at 
least since 1865. This appears to bo confined to the 
thickly built-over areas where gravel or alluvium 
overlies tho clay and may be duo to the waterproof 
covoring of stone, cemont and asphalt that allows 
the underlying surfaco to drain and so contract. 
(3) A seasonal subsidence and uplift caused by changes 
in the water-content of the London day. This is 
evidenced in disturbances in walls after a long dry 
spell. (4) Subsidence caused by tho draining or 
pumping of water and sand from tho gravel, which 
is known to disturb adjacent buildings. (5) Rhythmic 
land movement due to fall and rise of tide. Records 
show that Waterloo Bridge and the County Hall, 
Westminster, thus rise and fall. (6) Possible sub¬ 
sidence due to underground tunnelling, which may 
cause local sinking but not a widespread subsidence. 

Limiting Static Friction between Lubricated Surfaces.— 
A paper by Sir William Hardy and M. Nottage ( Proc . 
Roy . Soc. f Nov.) describes measurements of the 
limiting statio friction between lubricated surfaces 
applied to the study of the behaviour of adsorbed 
layers. The measurements were mode using a spherical 
sliding face of mild steel on a mild steel plane, and 
it is assumed that the lubricant is reduced to two 
primary layers with the surface of slip between them. 
The lubricants were solutions of wax or palmetic acid 
or hexadecyl alcohol in medicinal paraffin, and the 
temperature variation of tho limiting friction was 
observed. The behaviour is different for the case 
in which the surfaces and the lubricant are brought 
together at the temperature of measurement and for 
the. case when the lubricated surfaces are heated or 
cooled through a temperature range. In the latter 
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case, the curve depends on the temperature at which 
the oil is first applied to the surfaces. The authors 
discuss their results in terms of the ‘availability’ and 
‘accessibility’ of the dissolved component to the 
surface. The former is the fraction of the surface 
covered by solute molecules when the surfaces are 
brought together ; the latter represents the power 
of the solute molecules to seize adsorption surface 
when the conditions are changed. The accessibility 
depends upon the previous history of the system. 

History of Terrestrial Magnetism.— Terrestrial Mag¬ 
netism and Atmospheric Electricity for June contains 
an articlo of great interest, by Dr. A. Crichton 
Mitchell, entitled “Chapters in the History of 
Terrestrial Magnetism 1 ’. It consists of a very 
condensed discussion (25 pages) of the discovery of 
the directive property of a magnet in the earth’s 
field, and of the application of this property to the 
nautical compass. The discussion is based on the 
author’s re-examination of the very extensive litera¬ 
ture bearing on the subject r it is followed by more 
than three hundred bibliographical references and 
notes (occupying 15 pages of small print), referring, 
os a rule, only to original sources of information, 
almost all of which have been consulted or verified. 
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The final conclusions arrived at are as follows; 
(a) while it is possible that the Chinese were acquainted 
with the directive property of a magnet by a.d. 1093, 
they made no further use of that property for at 
least two hundred years thereafter. (6) There is 
no evidence of the origin of any such knowledge 
among the Arabs, and it is improbable that they 
transmitted any information on the matter to 
Europe, their earliest mention of the compass being 
nearly half a century after its first mention in 
Europe, (c) The compass was in use in western 
Europe by a.d. 1187, and taking into consideration 
the fact that the directive property must have been 
discovered much earlier, it is most probable that 
a knowledge of that property, and its application, 
in western Europe was of independent origin and 
as early os, if not earlier than, that in China. A 
specially interesting passage describes the strange 
historical episode of the attribution of the invention 
of the mariner’s compass to a non-existent person, 
Flavio Gioja, in 1302; a statue to the mythical 
Gioja has been erected in the Exchange at Naples, 
and the six hundredth anniversary of his supposed 
discovery was celebrated at Amalfi in 1901. The 
exposure of the legend, it may be added, is due to a 
distinguished Italian historian, Bertelli. 


Astronomical Topics 


Origin of the Planetary System.—Dr. H. Jeffreys has 

S ublished a further papor on this subject (Mon. Not . 

Joy. Ast. Soc., Oct.). He replies to some criticisms 
raised by Prof. E. Nolke on the theory that the 
system arose from the collision of a star with the 
sun ; as regards the probability of such a collision, 
he shows from Prof. Nolka’a own figures that such a 
collision should occur about once in 10 B years, so 
that there may bo about twenty systems younger 
than our own. Dr. Jeffreys points out that hia 
revisod theory is the only one that gives quantitative 
results for the rotations of the sun and planets that 
are of the right ordor of magnitude. He quotes a 
statement made Inst year by Prof. E. W. Brown that 
the accepted planolary theories os regards secular 
variations cannot bo treated as valid for poriods 
exceeding (say) ten million yeans ; as the planetary 
system is probably thousands of millions of years 
old, it is quite possible that the present eccentricities 
of orbits might have been brought about by purely 
gravitational methods, without having recourse to 
resisting medium. He notes the difficulty in explain¬ 
ing the origin of the satellites of Mars, and suggests 
that they may be captured asteroids. But he makos 
a slip in stating that “this hypothesis has been 
strengthened by the discovery of a number of 
asteroids with mean distances less than that of 
Mars.” There are many asteroids with perihelion 
distances less than that of Mars, but Eros, and 
possibly the newly discovered 1932 HA t are the only 
ones with smaller mean distances. 

A Spectroscopic Study of the Brighter Stars of Type 
Be. —Vol. 4, No. 13, of Publications of Michigan 
Observatory contains a paper on these stars by 
Mr. D. B. McLaughlin. They are stars that have 
bright emission lines ; many of the stars are either 
known variables or suspected of variability. One of 
the aims of the present investigation was to test 
whether the ratio of brightness of the emission 
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lines to that of the neighbouring continuous spectrum 
is constant in each star; another test applied was 
to compare the intensity of the red and violet com¬ 
ponents of bright double lines. Some of the stars 
on the list show variation in both the above ratios 
(they are denoted in the paper as the E/C and the 
V/R ratios) but as a rule, marked variation in one 
of the ratios is accompanied by steadiness in the 
other. Some of the stars lose thoir emission lines 
altogether for a portion of thoir cycle. Pleione in 
the Pleiades is stated to have had them in 1908, 
but they have not been observed sinoe then ; /' 
Cygni lost them for a time and then regained them. 
The question whether the variation in these stars 
is due to binary character is examined. One star 
on the list, Beta Lyrae, is a known binary. Another 
one, Upsilon Sagittarii, was supposed for a time to 
be a very massive binary; this was, however, 
questioned by Prof. Plaskett, and the present paper 
supports his view; it is suggested that the broad 
lines are widened by rotation, while the sharp ones 
originate in an outer shell of gas, at some distanoe 
above the photosphere. The articlo is accompanied 
by some enlargements of spectrograms, to illustrate 
the changes described. 

Nautical Almanac Tables.—The Nautical Almanao 
Office is publishing a series of tables, which will be 
of great use to astronomical computers. Heliooentrio 
co-ordinates of all the planets exoept Mercury are 
given from 1900 to 1940 ; for Jupiter and Saturn 
they go back to 1797. All positions are referred to 
the equinox of I960, this uniformity being a great 
convenience in dynamical investigations. There are 
also extended precession tables for reducing data to 
the equinox of 1950. Coefficients are given for com¬ 
mencing investigations on the motions of heavenly 
bodies by the method of mechanical quadratures. 
This was the method used by Dr* P. H. Cowell for 
Jupiter's eighth satellite, and for Halley's comet. 
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Anniversary Meeting of the Royal Society 


A FTER reference, according to “pious custom'*, 
„ to the work of the two foreign members and 
fourteen fellows of the Royal Society who died during 
the past twelve months, Sir Frederick Gowland 
Hopkins, in his anniversary meeting address on 
November 30 as president of the Society, made a 
plea for the establishment of chairs in the history 
of science. Individual scientific achievement is 
stored in fewer memories than is great literature, 
partly because it is but a step in the progress of 
knowledge. The perspective of history is specially 
valuable in maintaining sound judgments in these 
days of revolutionary views. Christopher Wren 
provides an example of a man whose services for 
experimental science have been overshadowed, except 
for the few, by other achievements. The tercentenary 
of hie birth occurred during the past year, and also 
that of Antony van Leeuwenhoek and of Marcello 
Malpighi, both of whom were also associated with 
the Royal Society during its oarly years. The number 
of tercentenaries of original and early fellows of the 
Society falling during a small span of years makes 
it impossible to organise a public celebration of each 
such event. 

Sir Frederick stated that the Society is to receive an 
important benefaction for the support of qualified 
investigators. Shortly before his death, Mr. Gordon 
Warren allocated to the Society the sum of £1,400 
a year for seven years for the maintenance of a 
research professorship or two research fellowships. 
Two Warren research fellows, Dr. A. J. Bradley and 
Dr. W. Hume*Rothory were accordingly appointed 
last June. Mr. Warren died suddenly, leaving a 
large sum of money, subjeot to a life interest, which 
is ultimately to bo devoted to science, and the Royal 
Society is to be consulted as to its disposal. 

The Royal Society Mond Laboratory at Cambridge 
(Nature, Feb. 13, 1932, p. 224) is practically com¬ 
plete and will be opened in February. 

We print below extracts from tho president’s 
remarks in bestowing this year’s medals. 


Presentation of Medals 

Copley Medal, awarded to Dr. G. E. Halk 

Dr. Hole’s first notable achievement was in 1892, 
when he brought the spectroheliograph to suooess. 
This instrument gives a picture of the sun by the 
light of one spectrum line, and allows the bright 
clouds of hydrogen and calcium in the upper regions 
of the sun’s atmosphere to be photographed as pro¬ 
jected on the disc. Tho idea had been suggested 
and tried much earlier, but Hale was the first to 
make a workable automatic instrument of this kind. 
About the year 1895 Hale organised the building of 
the Yerkes Observatory and of the great refracting 
telescope there, to which on improved speotro- 
heliograph was adapted. To this period belongs also 
a masterly investigation of tho spectra of certain 
faint red stars. This was the precursor of a much 
larger enterprise, the Mount Wilson Observatory, with 
many unique instruments, such as the 150 ft. tower 
telescope and the 100 in. diameter reflector. 

At the Mount Wilson observatory Dr. Hale made his 
great discovery of the Zeeman effect in sunspots by 
nbeervix^g the ciroular polarisation of the edges of the 
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broadened spectrum lines, where they cross the spot. 
Regions of thousands of miles across were thus 
shown to be the seat of intense magnetic forces, 
comparable in strength with those used in the 
dynamo machine. This discovery has been developed 
in many important directions. 

In recent years Dr. Hale has developed the spectro- 
helioscope, an instrument depending on the per¬ 
sistence of vision, which allows us to observe transient 
phenomena scarcely accessible to the spectro¬ 
heliograph, Wo may confidently expect that it will 
contribute to cloaring up tho mysterious relations 
between terrestrial magnetism and solar phenomena. 

Rumford Medal, awarded to Prof. Fritz Haber 

Alike at Karlsruho, whore ho went in 1894, and at 
Dahlon from 1911 to tho present time, Haber has 
inspired schools of great and highly productive 
activity. His own early studies of the oxidation and 
reduction of organic substances by electrochemical 
methods, and the numerous electrochemical studies 
which followed this important work, suoh as his 
researches on gas cells, on the rate of ionic reactions, 
on tho electrolysis of solid salts, on the velocity of 
reaction at electrodes, and on the use of the glass 
electrode, have enormously advancod progress in 
this branch of science. 

Haber’s profound study of the thermodynamics of 
gas reactions culminated tho synthetic production 
of ammonia. With van Oort, he carried out a pre¬ 
liminary investigation on tho ammonia equilibrium, 
but owing partly to discrepancy with figures obtained 
by application of the Non list theorem, further experi¬ 
ments were made with le Rossignol in 1906. In 1908 
satisfactory catalysts had been found and the 
synthesis of ammonia achieved. Tho far-reaohing 
technical results of these careful thermodynamical 
studies are in themsolvos a monument to Fritz Haber ; 
one of the Gorman factories alone can produce more 
than 1,000 tons of ammonia daily. The influence of 
this on the food supply of the world is of the highest 
importance. 

Haber’s wide interest, oombined with his insight 
and grasp, made possible the application of modern 
physical principles to a wide range of problems 
of physical chemistry, such as the determination 
of molecular structure and calculation of lattioe 
energies, tho nature of the amorphous state, 
chemiluminescence, reaction kinetics and electron 
emission during chemical reaction. During the past 
few years, Haber has been successfully making 
manifest the r61e of the hydrogen atom in com¬ 
bustion processes. 

Royal Medal, awarded to Prof. R. Robinson 

Prof. Robert Robinson has won world-wide 
distinction by his work in many branches of organio 
chemistry, particularly by his elucidation of the 
structure of plant products and of their phyto- 
ohemical synthesis. No living organic chemist has 
displayed a greater versatility of thought and of 
method. His more recent researches on the distri¬ 
bution, the constitution and the laboratory synthesis 
of the anthocyanins, the pigments of flowers, fruits 
and berries, have excited the keenest interest of 
chemists and biologists. His work on the structure 
of alkaloids and the syntheses to whioh it has led 
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him are classical in character. The synthesis of 
tropinone has been referred to as the most elegant 
in chemical literature. On the mechanism of 
Chemical reaction he has contributed theoretical 
ideas which, of interest both to chemists and 
physicists, have opened new avenues of investigation. 

Royal Medal, awarded to Prof. E, Mellanby 

Prof. Edward Mellanby showed that the central 
factor in the development of rickets is a defective 
diet. He introduced experimental methods, pro¬ 
duced rickets by feeding animals on a deficient diet, 
and showed that the missing factor was of the nature 
of a fat-soluble vitamin. Previously only clinical 
observations had been recorded, on the offect of 
sunlight, and on other supposed factors ; there was 
no sound evidonco that a material substance regu¬ 
lates the calcification of bone. It was Mellanby’s 
fundamental work which during the hist decade made 
possible numerous and important researches by 
others, culminating a year ago in the recognition of 
the material substance (vitamin D) as an isomeride 
of ergosterol. 

Meilanby’s later researches suggest hithorto unsus¬ 
pected problems, though their very novelty has so 
far precluded the clear definition and finality which 
is now the outcome of his earlier works. Thus he 
has shown the adverse effect, in certain circumstances, 
of an excessive amount of cereal germs. In the 
absence of vitamin A the latter, and particularly 
ergot of rye, produce a degeneration of the spinal 
cord. Incidentally, this observation provides a 
satisfactory explanation of the peculiar and hitherto 
obscure incidence of convulsive ergotism in man. 

Davy Mkdal, awarded to Prof. R. Willstatteii 

Prof. Willst&tter’a earlier studies gave us our 
present complete knowledge of the molecular 
structure of atropine and cocaine, and his analytic 
and synthetic studies of these alkaloids have had 
important sequels in systematic organic chemistry 
and in pharmacology. He then proceeded to a series 
of ingenious researches bearing on the problem of 
quinotioid character and on the benzene theory and 
these led in succeeding years to further work on 
oyolic compounds of much general interest. He 
early showed himself to be a master of method in 
organic chemistry. His name will, in the future, 
bring most readily to mind the discovery of magnes¬ 
ium in chlorophyll, and this, along with the pains¬ 
taking and monumental investigations of the structure 
of chlorophyll and the blood pigment, represents the 
high-water mark of his achievement. Coupled with 
this work was a series of valuable contributions to 
the study of carbon assimilation. Equally novel and 
brilliant were his researches on the anthocyanin 
pigments of flowers and blossoms; a whole new 
chapter of organic chemistry was written. Finally, 
the studies on the enzymes have added greatly to 
our positive knowledge, enabled us fully to estimate 
the difficulty of the task, and laid down the lines 
on which future work must procoed. 

Darwin Medal, awarded to Dr. C. E. Correns 

Dr. Correns was one of the three botanists (the 
other two being Tschermak and de Vries) who in 
1900 independently brought to the notice of bio¬ 
logists the fundamental work of Mendel, which had 
remained neglected since 1665. Since 1600 he has been 
actively engaged in developing the science of genetics. 
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In 1902 Correns was the first to elucidate the 
remarkable phenomenon of the production of red 
flowers in the first cross between two white-flowered 
raoes of MirabUis. He was also the first to Bhow in 
the crossing of two species of MirabUis that if very 
numerous genetic factors relating to small morpho¬ 
logical differences are present, it is impossible to 
establish segregation in the F t generation, unless 
very large numbers are available. This explains 
the appearance of supposed ‘constant* hybrids, as has 
since been shown by other observers in numerous 
instances. 

Correns was also the first experimenter clearly 
to establish inheritance which did not follow 
Mendelian rules. Thus he showed in MirabUis and 
other plants that variegation of the leaves depending 
on the failure to develop chlorophyll, is inherited 
only through the mother because the plastids which 
carry the chlorophyll are present in the egg cell and 
not in the sperm. Again, he demonstrated that 
paternal characters shown by extra-embryonal parts 
of fruits produced by crossing (so-called ‘xenia’) 
were always limited to the endosperm, that is, to 
the food tissue formed by the fusion of a second 
sperm with nuclei belonging to the maternal parent. 
But his most important work is probably the elucida¬ 
tion of the inheritance of sex. By crossing a 
monoecious with a dioecious species of Bryonia , he 
showed in 1907 that the females were all homozygous 
and the males heterozygous for the sex factor. The 
generalisation that one sex is always homozygous 
and the other heterozygous corresponds with the 
normal approximately equal distribution of the sexes 
in the offspring of unisexual individuals and with 
the differences between the chromosomes of the sex- 
cells, and is now well-established. Deviation from 
the equal distribution of the sexes Correns showed 
to be due in Melandrium to the more rapid action 
of the male-determining sperms, and this is a principle 
of wide application. Again, he was the first to explain 
the differential fertility of a generation of plants with 
their parents and with one another by the assumption 
of two distinct and inherited inhibiting substances in 
the stigmata of the flowers. 

Buchanan Medal, awarded to Prof. T. Madsen 

Dr. Madsen’s best known scientific work has been 
on the toxins and anti-toxins of diphtheria and 
tetanus bacilli and on other animal, vegetable and 
bacterial toxins and antigens and their antibodies. 
Ho initiated and published with Arrhenius, classical 
work on the theory of toxin and antitoxin combina¬ 
tion, showing that the process resembled the com¬ 
bination of a weak acid and base rather than the union 
of a strong acid and base, os had been held by Ehrlich. 

Madsen was largely concerned with the origin of 
the Commission on Hygiene, which he directed in 
Eastern Europe during the latter part of the War. 
Since then he has been president of the Health 
Committee of the League of Nations and president 
of the Permanent International Committee on 
Biological Standards, which was in great part due 
to his initiative. 

Huohes Medal, awarded to Dr. J. Chadwick 

Dr. Chadwick is distinguished for his contributions 
to radioactivity and nuclear physics. Amongst A 
number of other investigations on (5- and y-raya, 
he was the first to show explicitly about 1920 that 
the charge on the nucleus was equal to the atomic 




NATURE 


899 


December 10, 1932] 

number, by a quantitative study of the large-angle 
scattering of a-particles by selected elements, thus 
verifying by direct experiment the correctness of 
Moseley’s deduction. He was associated with Ruther¬ 
ford, 1922-30, in a long series of investigations 
(1) on the anomalous scattering of a-particles by 
light elements, which threw the first light on the 
size and structure of the nucleus, and (2) on the 
artificial transmutation of the elements by a-ray 
bombardment. These experiments showed that at 
least twelve of the lighter elements were transmuted 
with the ejection of a proton, and laid the found¬ 
ations of a study which has recently so rapidly 
accelerated. 

In 1928 efforts were started to improve the 
technique of these experiments by using automatic 
electrical counting, and mothods wore perfected by 


the end of 1930. Dr. Chadwick applied the new 
methods to a more detailed study of the groups 
of disintegration protons, especially from boron and 
aluminium, for which he established clearly for the 
first time the existence of definite nuclear ot-partiole 
and proton levels. Finally, this year, when the 
observations by M. and Mme. Curie-Joliot had 
indicated certain curiosities produced by the supposed 
y-radiation from beryllium bombarded by a-particles, 
Dr. Chadwick immediately recognised that the 
effects observed could only be adequately explained 
by the assumption that the radiation from beryllium 
was of a new type the ejection of a neutron—and 
by a brilliant series of experiments he confirmed 
this conjecture, and with the collaboration of Dee 
and Feather was able to establish its essential 
properties, 


The Place of Biology in Education 


^pHK National Conforonco on the Place of Biology 
A in Education, organised by the British Social 
Hygiene Council, which met at the British Medical 
Association House on November 1-December 3, 
may well prove a landmark in the history of educa¬ 
tion in Great Britain. When five Ministries, the 
chairmen of the Advisory Council to the Department 
of Scientific and Industrial Research, of the Medioal 
Research Council, and of practically every educa¬ 
tional body of importance, appear among the patrons, 
and when administrators and leaders of research 
such as Viscount Chelmsford, Sir Walter Fletcher, 
Sir Richard Gregory, Sir William Hardy, Prof. A. V. 
Hill, Sir Michael Sadler, Sir Amherst Selby-Bigge, 
and Sir Stephen Tallents appear side by side with 
men of high standing in the educational world, the 
public cannot dismiss their arguments as unimportant. 

Since the purpose of the Conference was not to 
pass resolutions but to drive home the fact that 
competent judges in the spheres of national and 
imperial affairs, of research, of teaching, and of 
sociology are agreed upon the urgent necessity of 
providing the administrator, the social worker, and 
the ordinary citizen with a biological background, 
it would be difficult to imagine a gathering of greater 
weight, or one more likely to produce results. 

Since it is hoped that a full report will shortly 
be available, it is as unnecessary as it would be 
impossible to attempt a detailed summary; but 
such an utterance of authoritative opinion certainly 
calls for a record of the general impression it left 
behind. The earlier speeches laid a firm foundation. 
Lord Chelmsford’s account of the Prime Minister’s 
committee over which he presided fittingly reminded 
those attending the Conference that they were 
deliberating matters of world-wide importance. 
Besides dealing with the specialist, the report of 
that committee emphasises the cultural value of 
biology, and states that no boy should leave school 
without some knowledge of it. Sir Michael Sadler, 
setting evolution against the background of the 
absolute, widened the horizon, and insisted that 
biological education demands a philosophy of life. 
Sir Walter Fletcher carried the theme further in a 
noble progression. Biology is essential in a mechanical 
age because it answers the human needs of utility, 
beauty, and worship. By putting utility lowest and 
then proceeding to show how neglect of biological 
research has lost us the sugar trade of the world, 
destroyed the trade in vegetable dyes, and brought 
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us up against social problems even more anxious, 
while English wheat-growing has been Kaved by 
such research, he gave fitting emphasis to the higher 
needs. Prof. A. V. Hill laid stress on the foot that 
all science is one, and urged that since civilisation 
expresses the activity of a living organism, man, 
biological knowledge is essential to its understanding. 
Then speaker after speaker, from many-sided 
experience, while emphasising the danger of such 
specialisation as has overtaken chemistry and 
physics, impressed the truth that to be totally 
ignorant of biology is to be an incompetent citizen 
and a dangerous legislator. 

More and more clearly emerged the demand for 
two kinds of biological training. The specialist is 
required for many purposes and the need is a growing 
one despite the economic! set-baok which has 
temporarily narrowed or closed some avenues; 
though if the specialist is not thoroughly trained 
in chemistry and physics his usefulness is greatly 
restricted. But unless every single citizen is educated 
in the understanding of biological ideas, thon problems 
of industry, economics, population, and the mentally 
unlit, may prove too much for us. On every side 
the biological aspects of citizenship grow more 
significant and the need for biological education 
more urgent. 

The fundamental note of the Conference was the 
recognition of this need, and of the corollary that 
in every stage of education, and for girls as well as 
for boys, biology must have its ploco. In the primary 
schools there has been little progross. Here Sir 
Richard Gregory wisely stressed the need of natural 
interest rather than of the illustration of scientific 
laws in the early stages. Other speakers showed 
how eagerly young children respond to teaching 
about the living organism. 

The situation in teachers’ training colleges, in 
central and secondary schools, in preparatory and 
public schools came under review, and the cry for 
more and better biology, biology on broader lines, 
was everywhere the same. Not least significant was 
the complaint of the headmaster of a preparatory 
school that there would be time for natural history 
if many parents did not so neglect early education 
that their sons reached the preparatory school unable 
to write grammatically or to do simple aiithmetio. 
Nevertheless, it became clear that, in the opinion 
of the Conference, the preparatory schools could do 
an immense amount for the publio schools by 
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encouraging Nature study. Not only the biological 
teaching* but also that important element, the 
school natural history society, would derive imme¬ 
diate benefit. 

The representatives of the Headmasters’ Con¬ 
ference spoke with a divided voice, suggesting that 
insofar as any unfavourable or reactionary views 
were expressed, they were individual rather than 
collective. While every sympathy attached to the 
warning against an over-loaded curriculum, and to 
the claim that to neglect chemistry and physics 
would be disastrous to biology, the general sense 
of the Conference seemed to be that rearrange¬ 
ment without overloading is both possible and 
necessary. Dr. Vaughan’s timely warning that 
demands for biology should not bo based on moral 
grounds found acceptance; on the whole, the 
Conference, while impressing the gain of biological 
teaching in which reproduction fell into its right 
perspective among the other functions of the 
organism, seemed to feel that any bias of the ordinary 
biological work in the direction of sex instruction is 
undesirable, though in some cases ad hoc courses, 
specially safeguarded, may prove helpful in day 
schools. 

In fine, the National Conference on tho Place of 
Biology in Education has pointed to a grave omission 
in the cultural training of citizens with a unanimity 
and an authority whioh cannot be disregarded. 
The situation must be put light; and the schemes 
submitted by Sir J. Arthur Thomson and others 
suggest a method for the earlier stages. 

The nation owes a debt of gratitude to those who 
have helped in thus directing attention to a failure 
which is little short of disastrous, and in supplying 
a hope for tho future. S. A. McDowall. 


Alchemy and Alchemists* 

I N a narrow sense, alchemy may bo interpreted 
as the pretended art of transmuting the baser 
metals into silver and gold. In a wider sense it 
may be defined as tho chemistry of the Middle Ages : 
according to Liebig, indoed, alchemy was never 
anything but chemistry. In its broadest nspoot, it 
appears as a system of philosophy whioh claimed 
to penetrate the mystery of life and tho formation 
of inanimate substances : it was thus a complex 
and indefinite blend of chemistry, astrology, 
philosophy, magic, mysticism, theosophy, and other 
ingredients. 

To the philosophic alchemists, the efforts made 
by the adepts to transmute metals were mainly of 
interest os attempts to prove the truth, on the 
material plane, of an all-embracing philosophic 
system. The despised ‘puffers’, at the other end of 
the scale, were materially-minded seekers after gold. 
There were still others who interpreted the doctrines 
of alchemy in terms of raystioal theology : thus, 
the celebrated Canon Ripley of Bridlington, in the 
prologue to his “Twelve Gates” (1471), wrote: 
“O Unity in the substance, and Trinity in the God¬ 
head ... as Thou didst make all things out of one 
chaos, bo let me be skilled to evolve our microcosm 
out of one substance in its three aspects of Magnesia, 
Sulphur, and Mercury.” 

Heinrich Khunrath’s quaint illustration of the 
alchemio citadel (1609), and Mylius’s elaborate repre¬ 
sentation of the analogy of the alchemic microcosm 

* Substance of a paper presented by Prof. John Head to the Folk¬ 
lore Society on November SO. 

No. 3293/ Vol. 130] 


to the macrocosm (1620) are examples pf alchemy 
in its broadest interpretation, as are also the numerous 
illustrations which were collated in the “Viridarium 
Chymicum” in 1624 by Daniel Stoloius, a young 
Bohemian student. From such examples of its 
literature and iconography, alchemy appears as a 
jumble of natural and moral ideas, a confusion of 
objective facts and subjective notions, incorporating 
the fundamental principles of animism, and exhibit¬ 
ing ill-dofined connexions with the story of the Grail 
and other confused records of forms of worship, 
superstitions, occultism, and the like. 

Among the reputed adepts, none had a more 
circumstantial and romantic history than the 
Scottish alchemist, Alexander Seton, who has been 
termed “the chief martyr of alchemy”. A century 
before his time, James IV of Scotland was interested 
in alchemy as a means of gold-making and of healing 
disease. His chief alchemical assistant was John 
Damian, who was created Abbot of Tungland in 
Galloway, in 1604, “so that he might have more 
leisure to carry on his experiments”. Details of the 
expenses incurred in these experiments, many of 
which were conducted in the Castle of Striveling 
(Stirling), are still extant and form very interesting 
reading. The poet Dunbar said of Damian that 
“this Dignitary never chose to go to Mass though 
warned by the holy Bell”—apparently because he 
fcarod the defiling effect of the laboratory smoke 
upon his costly religious vestments. 

“This tyme,” says tin old record, “thair wes ane 
ltaliane with the King, quha wes maid Abbott of 
Tungland, and wes of curious ingyne. He causet 
the King believe that he, be multiplying© and 
utheris his inventions, wold make fine golde of uther 
mettall, quhilk science he callit the quintessence ; 
quhairupon the King maid groit cost, bot all in 
vaino. This Abbott tuik in hand to flie with wingis, 
and to be in France befoir the saidis ambassadouris ; 
and to that effect he causet mak ane pair of wingis 
of fedderis, quilkie beand fesainit apoun him, he 
flew of the oastell wall of Striveling, bot shortlie 
he fell to the ground and brak his thee bane ; bot 
the wyt theirof he asscryvit to that thair was sum 
hen fedderis in the wingis, quhilk yamit and covet 
[yearned and coveted] the myddiug and not the 
sky is.” 


University and Educational Intelligence 

Birmingham.— Mr. Frank Postlethwaite has been 
appointed James Watt fellow for the current session. 

Cambridge. —Prof. B. L. von der Waerden, of 
the University of Leipzig, has been appointed Rouse 
Ball lecturer for the year 1932-33, and Prof. Hans 
Geiger, of the University of Tubingen, Scott lecturer 
for the year 1933. 

Tlie General Board recommends that an Alfred 
Marshall lectureship be established in the Faculty 
of Economics and Politics. 

Sir Arthur Hill, director of the Royal Botanic 
Gardens, Kew, formerly scholar and fellow, has been 
elected to an honorary fellowship at King’s College, 

Dr. H. R. Hulme has been elected to an unofficial 
Drosier fellowship at Gonville and Caius College for 
research in mathematical physics. Dr. Hulme was 
placed in the first class of Part I of the mathematical 
tripos in 1927 and was a wrangler with distinction 
in 1929. He won a Smith’s priae in 1931 apd was 
elected an Isaao Newton student in 1932. 
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London.—A University postgraduate travelling 
studentship of the value of £275 for one year has 
been awarded to Mr. W. B. Mann, Imperial College 
of Soienoe and Technology, who proposes to carry 
out research on rarefied gases, in particular to 
determine the molecular conductivities, at Copen¬ 
hagen. 

The opening ceremony in connexion with building 
extensions at the Northampton Polytechnic Institute, 
St. John Street, E.C.l, was performed by H.R.H. 
Prince George on the evening of December 2 . Nearly 
90 per cent of the 3,000 students of the Polytechnic 
attend evening classes. There are also important 
day departments providing courses in engineering 
and ophthalmic optics. The former are recognised 
by the University of London for the purpose of 
internal degrees, as are also courses of similar type 
conducted in the evening. The extension occupies 
part of a site with street frontage on three sides 
facing the main Polytechnic building. In addition to 
further lecture rooms and class-rooms, accommoda¬ 
tion is provided for the chemistry and horological 
sections; there are also a large workshop for instruction 
in lens-making and automobile laboratories. The 
building, which, apart from site, furniture and 
equipment, has involved an expenditure approxi¬ 
mating to £46,000, comprises basement, ground floor 
and four stories above. The total floor area is 
approximately 28,000 sq. ft., of which nearly 20,000 
is directly ‘useful*. Rooms occupied by the chemistry 
section include lecture room and two laboratories 
for general chemistry on the first floor, with labora¬ 
tories for fuels, electro'deposition, metallurgy and 
metallography immediately above. The watch and 
clock-making department occupies the fourth floor 
and comprises separate workshops for clock-making 
and watch-making, timing laboratory, master clock 
station and drawing office. The provision of these 
additional premises is designed to permit of con¬ 
siderable expansion within the main building of 
laboratory and workshop accommodation for 
engineering and physics. 


Calendar of Geographical Exploration 

Dec. ra, 1639 ,—Exploring the Amazon 

Podro de Teixeira arrived at ParA after his journey 
to Quito. Teixeira had become Governor of Pard in 
1618 and had ascended the Amazon and its tributary, 
the Tapajos, in quest of slaves. In June 1037 two 
friars had launched a boat on the Napo and thence 
sailed on the Amazon to its mouth. Their adventure 
suggested the possibility of navigating the Amazon, 
and Teixeira set out late in 1637 to explore the river 
route to Quito. The Portuguese explorer slowly and 
with difficulty accomplished the journey against the 
current. From Quito he again returned by the river, 
noting the confluences of its tributaries. Information 
Was also gained of the connexion with the Orinoco by 
means of the Cassiquiari, though this news was 
received with incredulity. 

Dec. 13 , 1577 *—Sir Frauds Drake 
Sir Francis Drake sailed on his circumnavigation 
of the globe, the first carried out by an Englishman. 
He was apparently commissioned to examine the 
coast of Terra Australis as shown on the map of 
Qrtelius 1570 . But he certainly knew of the insular 
character of Tierra del Fuego and quite probably 
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rounded Capo Horn ; thus his journey disproved the 
map. He also reported a good bay on the west coast 
of America in lat. 43° N. This report, like that of 
Juan de Fuca, who was said to have discovered, in 
1592, a strait in 47° N., greatly stimulated the search 
for a north-west passage. 

Dec. 13 , 1835 .—-Exploration of the Irrawaddy 

Capt. S. F. Hannay arrived at Katha on the 
Irrawaddy. He proceeded to Bhamo and explored 
the Mogaung River. From Mogaung he went to the 
amber mines of the Hukawng valley, but the miners 
distrusted his Burmeso escort and he returned by the 
route along which he had come to Ava. Until his 
time Ava had been the farthest point reached on the 
Irrawaddy. Hamiay’a voyage suggested that there 
was little possibility that the Tsang-po (Brahmaputra) 
flowed into the Irrawaddy, as was supposed by some 
to be the case ; in 1886 Neodham definitely proved 
that there was no connexion between the two rivers. 

Dec. 14 , 1911 .—Roald Amundsen 

Roald Amundsen, the famous Norwegian explorer, 
reached the south polo and remained there taking 
observations until Dec. 16. In 1903-0, Amundseh 
had achieved the navigation of the north-west pas¬ 
sage, which had for centuries baffled explorers. A 
small sealing sloop, the Qj6a f was fitted with a motor 
and strengthened to withstand ice. She left Christiania 
on June 17, 1903, with six men only, passed through 
Lancaster Sound down the west side of Boothia Felix 
and wintered in Gj 6 a Harbour, King William Island. 
Here the ship remained for two years and sledging 
excursions were made to the magnetic north pole and 
the coast of Victoria Island was charted to 72° N. 
The Ojda proceeded westward, but was frozon in off 
King Point, whore a third winter was passed. On 
July 11 , 1906, she got free and then sailed through 
Bering Strait into the Pacific. Thus at last was 
realised the dream of early mariners. In 1918-21 
Amundsen made the north-east passage, wintering 
three times on the Siberian coast. On May 11 , 1926, 
two days after Commander Byrd had flown from 
Spitsbergen to the north pole and bock, Amundsen 
flew in the airship Norge from Spitsbergen across the 
pole to Teller, Alaska, a distance of 3391 miles in 
72 hours. Amundsen left Bergen in an aeroplane on 
June 17, 1928, to search for Nobile after the wreck 
of the airship Italia , and was never heard of again. 

Dec. 17 , 1837 .—Sir George Grey in Australia and New 
Zealand 

Sir George Grey started an inland journey from 
Prince Regent River in an endeavour to reach the 
Swan River, but was unable to do more than explore 
the Glenelg and Prince Regent Rivers, owing to a 
wound received in a struggle with natives. In 1838 
he attempted an exploration of the coast north and 
south of Shark’s Bay, but his three boats were 
wrecked and the party had to tramp overland from 
Cantheaurae Bay to Perth, a distance of 300 miles. 
Grey pushed on ahead to bring relief to the party and 
walked into Perth on April 20 , so changed by suffering 
that his friends did not know him. The expedition 
resulted in the discovery of some ten rivers, including 
the Gascoyne, Murchison, Greenough and Irwin, as 
well as parts of the Darling and Victoria Mountains. 
In 1841 Grey became Governor of New Zealand 
where he took a keen interest in the . Maori, who in 
turn yrere devoted to him. His scholarly collection of 
their legends and myths has become a classic. 
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Societies and Academies 

London 

Geological Society, Nov, 9,—C T. Madigan: The 
geology of the Western MaoDonneU Ranges, Central 
Australia. The sections of previous investigators, 
including those of the Horn Expedition, H. Y. L. 
Brown, and L. K. Ward, are correlated, and the 
formations are traced and mapped throughout the 
area. The strati graphical position and actual loca¬ 
tion of the very important Horn Valley, with its 
Ordovician fossils, are finally established. A new 
Ordovician fossil locality in the James Ranges is 
recorded, and the first geological account of the 
Waterhouse Range is given. The Central Australian 
formations are reclassified and the age of the beds 
is fully discussed.-*'T. N. George : Tho Carboniferous 
Limestone series in the west of the Vale of Glamorgan. 
The stratigraphical sequence in the Avonion is com¬ 
parable with that established in Gower to the west 
by Dixon and Vaughan, and in the district around 
Ruthin and Miskin to the east by Dixey and Sibly. 
The normal succession of zones is displayed, without 
any marked departures from the characteristic 
lithological types of each. Ah a whole, the series 
was probably deposited in slightly deeper water than 
the Gower Series, and dolomite is poorly dovelopod. 
Tho rocks over the greator part of the area are folded 
into a pitching anticline, tho Candles ton anticline, the 
axis of which falls eastward. Over the weHteni part 
of the area, around Porthcawl, the strata are almost 
horizontal, only D x being exposed. A number of 
minor north-and-south faults traverse tho rooks, at 
least one of which is a tear of powt-Triassic age. 

Physical Society, Dec. 2. - Lewis F, Richardson: Time¬ 
marking a kathode-ray oscillogram. Time marks 
have been arranged as littlo blur's or gapH in the 
trace, by periodically unfocusing the electron stream. 
The current in and voltage across a conductor can 
thus be recorded together with the time on a single 
oscillogram. - J. F. Herd: The generation and 
reception of wireless signals of short duration. In 
the use of whort-duration signals for investigation of 
the ionosphere, it is convenient to emit the signal 
pulses at a controlled rate and to rocoive them on 
an oscillograph giving temporal discrimination 
between the arrival of the ground ray and that of 
subsequent echoes. Simplification of recording 
technique can be obtained if, at the receiver, an 
oscillograph of the cathode ray type is used in con¬ 
junction with a time-scale voltage of which tho rate 
of recurrence is oxactly the same as that of the 
emitted impulses. The paper describes methods of 
utilising the common frequency of an A.C, supply 
network to secure such synchronisation.—R. Naismith : 
A comparison of the frequency-change and group- 
retardation methods of measuring ionised-layer 
equivalent heights. Measurements are conducted 
under as varied conditions as possible. Tho results 
appear to confirm the theoretical investigation 
recorded by Appleton in 1928. The apparatus used 
to measure the amount of the frequency change 
employed in the measurements is described.—H. L. 
Wright: The influence of atmospheric suspensoids 
upon the earth’s magnetic field, as indicated by 
observations at Kew Observatory. Changes in the 
electrical resistivity of the air and in the potential 
gradient may bo associated with changes in the 
concentrations of gross particles and of condensation 
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nuclei. Observations of these four quantities made 
at Kew Observatory over a period of three years 
indicate that resistivity depends upon the number 
of gross particles and of condensation nuclei, while 
potential gradient varies with resistivity and the 
number of nuclei. 

Dublin 

Royal Irish Academy, Nov. 14.—L. B. Smyth: Cleialo- 
pora geometrica , MiLne-Edwards and Haime. Speci¬ 
mens of this curious Devonian coral from the type 
locality, Sarthe, France, were studied. Tabula, said 
by Nicholson (1888) to be absent, are demonstrated. 
The mural pores are shown to be straight, not 
tortuous. A wrinkled opitheca appears where the 
corallum extends beyond the supporting brachiopod 
shells. Separation of the index fossil of the Lower 
Carboniferous Cleietopora zone from this form is fully 
supported by the investigation.—R. Lloyd Praeger: 
Some noteworthy plants found in, or reported from, 
Ireland. Careful investigation during 1931-32 has 
proved in the author’s opinion, that Arbuhts Unedo 
is native on Lough Gill in Sligo—heretofore it has 
bfien known only from Kerry and West Cork, though 
place-names point to its former extension as far north 
as Mayo. Cocfdearia anglica is present everywhere 
round the Irish coast. The claims of Arctoataphyloa 
alpina and Selaginella Kramsiana reported from 
Ireland to a place in the flora are not admitted.— 
R. Patten : Observations on the cytology of Opalina 
ranarum and Nyctotherua cordiformia . The endo¬ 
plasmic bodies in Opalina ranarum are flattened 
disc-like bodies, with the flat side generally parallel 
to the flattened surface of the organisms ; the rod 
or dumb-bell-shaped forms and the irregular or 
spherical bodies are but two aspects of the same 
structure. Mitochondria are present as small 
spherical structures revealed by chrome-osmium 
techniques, and also by intra-vitam staining with 
Janus green. Blackened bodies, shown by Da Fano’s 
silver method, in the outer regions of Opalina may 
be Golgi elements. Nyctotherua bacteria, both bacilli 
and cocci, are seen by various fixatives, in the cyto¬ 
plasm. No Golgi apparatus has been revealed. 
Large numbers of smaller bodies are preserved by 
many methods. These as well as bacteria are Gram 
positive, but in spite of resemblances the former are 
not bacteria-—they, are probably modified mito¬ 
chondria. 

Paris 

Academy of Sciences, Nov. 2 (vol. 195, pp. 725-740). 
—Paul Pascal and Jean Grevy; The action of ammonia 
and amines on the viscosity of collodion. The effect 
of ammonia on tho viscosity of solutions of gun¬ 
cotton in ether-alcohol mixtures is a function of the 
time. There is, at first, a rapid increase in the 
viscosity followed by a decrease. Viscosity time 
curves are given allowing the effects of increasing 
quantities of ammonia. The fatty amines produce a 
similar but more marked effect and a diagram is 
given showing tho comparative effeots of ammonia, 
methylamine, dimethylamine and ethylamine.— 
Andri Haarbleicher: Some new properties of the trajec¬ 
tories of points linked & un trait barret, —Henry Girerd t 
The measurement of the aerodynamical characteristics 
of a supporting wing in a plane current.—L. Malavard t 
The fundamental problem concerning the (aeroplane) 
wing of finite spread.—Jacques Bourcart: The marine 
deposits of the second Miocene cycle of western 
Morocco.—Marc Simonet: Chromosome counting in the 
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genera Baptima, Thennopsis and LcUhyrus . Twenty- 
four species of Lathyrus give the same number of 
chromosomes, 7 : Baptisia and Thermopsis have the 
same number, 9. 

Roue 

Royal National Academy of the Lincei, Juno 19.— 
L- Petri ; A photoelectric method for demonstrating 
Gurwitsch’s mitogenetic radiations. Results obtained 
by a new method confirm Rajewsky’s conclusion, that 
the radiation discovered by Gurwitsch is emitted even 
in complete darkness. They show, moreover, that a 
paste made from the germinating caryopsids of grain 
is less active in this respeot than the whole caropsids 
and continues to yield the radiation for only about 
thirty minutes instead of for several hours.—P. 
Clemente : New majoration formulae for the periodic 
solutions of an ordinary linear differential equation 
of the second order.—M. Ghermanesco; Laplaco’s 
equation. The application of Laplace’s equation for 
a plane to a space of n dimensions is considered.— 
Hans Hamburger : Ribaucour’s transformation and 
spherical representation. (1) Remarks on the general 
theory of Ribaucour’s transformation.—M. Picone : 
Integral equation translating the most general linear 
problem for the ordinary linear differential equations 
of any ordor,—U, Cassina: The pendulum of variable 
length.—L. S. Da Rios ; Auto-rotating rotor cylinders. 
— E. Martin: Method for calculating the orbi t of a visual 

binary..G. Agamennone : The presence of slow waves 

in the preliminary phase of certain seismograms.— 
G. A. Barbieri and A. Tettamanzi : New complex 
compounds of silver cyanide with sodium cyanide. 
The presence of the complex Ag(CN) s in crystalline 
compounds has been shown by the preparation of 
additive products of sodium, magnesium, and calcium 
argentocyanides with hexamethylenetetramine. It is 
now found that sodium and silver cyanides form, 
besides NaAg(CN) a , also the compounds Na a Ag(CN) a , 
3H a O and Na a Ag(CN) 4 , 5H f O, both of which 
are obtainable in the crystalline condition.—A. 
Corbeilini and M. Angeletti : Stereoisomerism of 2 : 2'- 
disubstituted derivatives of diphenyl (2). Fractional 
crystallisation from alcoholic solution of the brucine 
salt of racemic 2 -[bis-phenylhydroxymethyl]- 2 / - 
diphenylcarboxylio acid yields, in larger amount, the 
less soluble las vo-rotatory salt.—G. Devoto : Magnetic 
susceptibility of the carbamides, isocar bam ides, and 
sulphamido. Investigation of these compounds in 
the solid state reveals again the negligible effect of 
isomerism on diamagnetism, the empirical formula 
being of fundamental importance in this respect.— 
F. Garelli and G. Racciu : Triphenyl phosphate as a 
solvent in cryoseopy (1). Although certain compounds 
exhibit somewhat anomalous behaviour, the value 120 
may be taken as the value of the molecular freezing- 
point depression of triphenyl phosphate ; the value 
calculated by means of van *t Hoff’s equation is 
117*6.—A, Boni: The Miocene of Monte Vallassa.— 
R. Reditu: The geology of Monte Pisano. Observations 
are described which are at variance with the con¬ 
ceptions of previous investigators on the stratigraphy 
and tectonics of this region.—Giuseppina Dragone- 
Testi: A new microchemical method for the separation 
of the cellulose in vegetable membranes. Paternd’e 
method for dissolving oelluloae for industrial purposes 
“digestion of the fibrous material with copper acetate 
solution, precipitation with sodium carbonate, dis¬ 
solution of the precipitate in aqueous ammonia, and 
repreoipitation by acid— may be applied to the 
miorochemioal analysis of vegetable membranes.— 
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G. Montalenti: The embryogenesis of hybrids of Bufo 
vulgaris and Bufo viridis. — Constantino Gorini ; The 
coagulation of milk by the action of BaciUus typhi 
and other bacteria regarded as inactive towards milk. 
Chymaso is widely distributed in parasitic bacteria, 
its formation being a normal function of the micro¬ 
organisms, independently of the presence of milk and 
casein. When milk which has been subjected to 
gentle sterilisation is poured on to vigorous agar 
cultures of 5. typhi , B . morgani t and B . hypolyticum, 
coagulation occurs, although theso bacteria are con¬ 
sidered to be without action on milk. The enzyme 
occurs also in various bacteria which do not liquefy 
gelatine.— M. Mitolo: Action of vapours of vegetable 
essences and of animal aromas on medullary reflex 
excitability. 

Sydney 

Royal Society of New South Wales, Sept. 7.—V. M. 
Trikojus and D. E. White : The chemistry of the 
constituents of the wood-oil of the ‘Callitris’ pines. 
(1) The constitution of ‘callitrol*. Chemical investi¬ 
gation of the wood-oil of the typical native pin© 
of Australia, the 'Callitris’ species, has shown that 
the substance ‘callitrol’ chiefly responsible for 
the anti-termite properties of the limber is 
identical with /-citron el lie acid, this being the 
first record of its occurrence in Nature. H. G. 
Smith had considered ‘callitrol 1 to be a phenol, 
but its constitution has now boon proved beyond 
doubt. Chemical investigation of the other con¬ 
stituents of the oil, particularly of the sesquiter¬ 
pene alcohol, guajol, is proceeding.—Burnett Mander- 
Jones and V. M. Trikojus : The synthesis of bases 
allied to coniine. (1) The preparation and pyrolysis 
of the allyl ethers of JV-heterocyclic enols. The 
migration of the allyl group in the o-allyl ethers of 
N -heterocyclic enols has boon studied with the 
object of synthesising substances alliod to tho alkal¬ 
oid, coniine. The ethers of 4-oxy quinaldine and 
its derivatives have been chiefly investigated, and 
it has been found that the allyl group wanders 
invariably to carbon in various positions in the 
ring, rather than to nitrogen, which is contrary to 
the prediction of other workers. The constitutions 
of the re-arranged products have been proved by 
synthesis, and reduction has led to the preparation 
of bases, the physiological properties of which are 
being studied.—V. M. Trikojus and D. E. White : A 
note on the constitution of tasmanol. ‘Tasmanol', 
occurring in the cineol-phellandrene-bearing class of 
eucalypts, was considered by Smith and Robinson 
to be a phenol. Tho substance isolated from the 
leaves of Eucalyptus Risdonii has now been shown 
to be an acid, C u H m O b , yielding a crystalline p-toluid- 
ide, and a silver salt. A methoxyl group is also 
present. The characteristic blood-red colour yielded 
by the substance with ferric chloride is due to the 
formation of a coloured ferric salt. The elucidation 
of the structure is not yet complete.—F. P. J. 
Dwyer, D. P. Mellor, and V. M. Trikojus : The use 
of potassium dichromate and sodium nitrite in 
aromatic nitrosations. A mixture of potassium 
dichromate and sodium nitrite in the molecular 
proportions of 1:2, or of sodium nitrite, with a 
trace of the diohromate or ohromate associated 
with a stream of carbon dioxide, can be used to 
introduce the nitroso group into organic molecules 
under extremely mild conditions. . The conditions 
can be so arranged that the reaction occurs entirely 
under neutral or slightly alkaline conditions. The 
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reaction has been carefully followed electrometric- 
ally, turing the glaes electrode, for the rapid pro¬ 
duction of pure diazo-amino benzene,—A. R. Pen- 
fold and J. L. Simonsen : The essential oils of three 
species of Geijera and the occurrence of a new 
hydrocarbon (2). The now substance to which 
the name ‘geijerene’ has been given, possesses the 
formula CnH 1B . Unfortunately, it does not yield 
any crystalline derivatives. Despite the large number 
of experiments, no evidence has yet been obtained 
which would enable the authors to suggest a constitu¬ 
tion for the hydrocarbon. 


Forthcoming Events 

SATURDAY, Dec. 10 

British Psychological Society, at 3—Annual General 
Meeting at Bedford College, Regent’s Park, N.W.l. 

MONDAY, Deo. 12 

Royal Society or Arts, at 8—(Fothergill Lecture).— 
Maurice K. Webb : “The Design and Construction of 
Buildings in Relation to Fire Risks”. 

Royal Geographical Society, at 5—Dr. J. Georgi : 
“The Scientific Results of the Wegener Expedition to 
Greenland”. 

Society of Chemical Industry (Yorkshire Section), 
at 7.15—(Jubilee Memorial Lecture).—Ur. E, F. 
Armstrong: “Alcohol through the Ages” (to be 
repeated before other Sections). 

TUESDAY, Dec. 13 

Pharmaceutical Society of Great Britain, at 8.30 
—(Harrison Memorial Lecture).—Sir Henry Dale ; 
“Therapeutic Problems of the Future”. 

WEDNESDAY, Del. 14 

Royal Society of Arts, at 8— 8 . P. B. Mais : “The 
Work of the National Trust”. 

Institution of Chemical Engineers, at 5.30—(at tho 
rooms of the Chemical Society, Burlington House, W.l). 
—Conference on “Testing of Chemical Plant”. Papers 
by A. L. Bloomfield, Prof. W. E. Gibbs and Dr. A. J. V. 
Underwood. 

Nkwcomkn Society, at 5.30—(in the Science Museum, 
South Kensington, S.W.7).—Public Lecture by F. 
Nasmith to commemorate the bicentenary of Sir 
Richard Arkwright. 

British Psychological Society (Medical Section), at 
8.30—Dr, John Rickman, Mrs. E. Brackenbury, 
Dr. William Brown and E. Glover: Symposium on 
“Psychology and Psychical Research”. 

THURSDAY, Dec. 15 

University of Bristol, at 5.15—-(Henry Herbert Wilk 
Memorial Lecture).—Lord Rutherford : “Atomic Trans¬ 
formations”. 

Chemical Society, at 8—Discussion on “Tho Chemistry 
of Sterols, with Special Reference to Ergosterol”, to be 
opened by Prof. I. M. Heilbron. 

FRIDA Y y Dec. 16 

Royal Institution, at 9—Sir George Macdonald : 
“Roman Wall in Scotland”. 


Official Publications Received 

Great Britain and Ireland 

Two Lectures on an “Outline of an Elsotrochemloal (Electronic) 
Theory of the Couim of Organic Reactions”. By Robert Robinson. 
Pp. 62. (London : Institute of Chemistry.) 

The Royal Technical College* Glasgow. Annual Report on the One 
Hundred and Thirty-sixth Session, adopted at the Meeting of Govern¬ 
ors held on the 16th Octoberl082. Pp. 73. (Glasgow.) 

The Scottish Forestry Journal: being tho Transactions of the Royal 
Scottish Forestry Society. VoL 46, Part 2, October. Pp. xvl+07~ 
316+26-84. (Edinburgh: Douglas and Foulls.) 7f. W. 
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. The School Certificate Examination: being the Report of the Panel 
of Investigators appointed by the Secondary School Examinations 
Council to enquire Into the eight Approved School Certificate Exam¬ 
inations held In the Summer of 1981. Pp. 161. (London: H.M. 
Stationery Office.) 2s. 6df. net. 

Census of India, 1031. Abstmct of Tables giving the Main Statistics 
of the Census of the Indian Empire of 1931: with a Brief Introductory 
Note. Pp. 16 + 2 maps. (London : H.M. Stationery Offloe.) fid. net, 

Air Ministry: Aeronautical Research Committee.: Reports and 
Memoranda. No. 14S1 (T.3230): Estimation of Wing Surface Area 
for Evaporative Coolings By C. Anderton Brown and A. W, Morley. 
Pp. 23 + 12 plates. Is. od. net. No, 1488 (T.3276): Slipstream Effect 
on the Downwash and Velocity at the Tailplano. By F. B. Bradfleld. 
Pp. 7 + 15 plates. 9d. net. (London: H.M, Stationery Offloe.) 

Report or Delegates of the United Kingdom of the 25tn Meeting of 
the International Council for the Exploration of the Sea, held In 
Copenhagen from June 20tti-25th, 1932. Pp. 10. (London : Ministry 
of Agriculture and Fisheries.) 


Other cous tries rtf . 

Transactions of the San Diego Soolety of Natural History. Vol. % ; 
No. 16 : Descriptions of Heretofore Unknown Mammals from Island! 
in the Gulf of California, Mexico. By William Henry Bury. Pp, 
101-182. Vol. 7, No, 17 : A Southern Race of the Spotted Screech 
Owl. By A. J. van Rossem. Pp. 183-186. Vol. 7, No. 18: Notes 
on the Desert Tortoise (Tettudo a&utizii). By Prof. Loye Miller. 
Pp* 187-208 + plates 10-11. (San Diego, Calif.) 

University of Michigan: School of Forestry and Conservation, 
Bulletin No, 1 : Foods of some Predatory Fur-bearing Animals In 
Michigan. By Prof. Ned Dearborn. Pp. 62 + 4 plates. (Ann Arbor: 
University of Michigan Press.) 26 cents. . 

Statens Meteorologist-Hydrogrnflska Anstalt. Arsbok, 12, 1930. 
vl. Aorologisks lakttagelser 1 Sverige. Pp. 40. 3 kr. Meddelanden, 
Band 6, No. 6 : Lanoera de b&Uons-sondes d'Ablsko do 1921 k 1929, 
By Bruno Wolf. Pp. 42+9 planches. 3 kr. (Stockholm.) 

Publications of the Observatory of the University of Michigan, 
Vol. 4, No. 14 : The Spectrum of b* 28 Cygni, By Haaul Marie Losh. 
Pp. 199-216. Vol. 5, No. 1 : Elements and Ephomeris of Comet 
Peltler-Whipple (1932k). By Allan I). Maxwell. Pp. 4. (Ann Arbor, 
Mich.) 

New Zealand : State Forest Service. Annual Report of the Director 
of Forestry for the Year ended 31st March, 1932. Pp. 16. (Welling¬ 
ton. N.Z.: W. A. G. Skinner.) 

Forest Bulletin No. 7ft : Calorific Valuos of some Indian Woods, 
By 8, Krishna and 8. Ramaswami. Pp. 27. (Calcutta : Government 
of India Central Publication Branch.) 12 annas ; Is. 3d. 

Dominion of Canada. Report of the Department of Mines for the 
Fiscal Year ending March 31, 1932. (No. 2315.) Pp. ill+60. 
(Ottawa : F. A. A eland.) 26 cents. 

The South African Journal of Science. Vol. 29 : Being tho Report 
of tho Thirtieth Annual Meeting of the South African Association for 
the Advancement of Science, Durban, 1932, 4 July to 9 July. 
Pp. vl+111+ 866. (Johannesburg.) 30i.net. 

Paleontologlese Navorsin# van die Nasionale Museum, Bloem¬ 
fontein. Deel 2, Htuk 4: Vrystaatse Wilde Varke. By Dr. Ir. 

R. C. N. Van Hoepcn and H. E. Van Hoepen. Pp. 89-62. (Bloem¬ 
fontein.) 

India: Meteorological Department. Scientific Notea, Vol. 4, 
No. 44 : Thunderstorms In the Peninsula during the Pre-Monsoon 
Months April and May. By 8. P. Venkiteswaren. Pp. 146-152+6 
plates. 1.10 rupees ; 2s. 9rf. Scientific Notes, Vol. 6, No. 40: On 
Solitary Gusts associated with Reversals of Pressure Gradients. By 

S. Atmanathan, Pp. 10 + 1 plate. 10 annsU; U. (Calcutta: 
Government of India Central Publication Branch.) 

Ministry of Finance, Egypt: Coastguards and Fisheries Service. 
Observations on the Sire and Growth of two Egyptian Mullets, AfugU 
cephalus (Linn.), the “Bouri", and Af. capita, Cuv., t+f> “Tobar”. By 
R. S. Wlmpenny. Pp. 11+68+4 plates, (Cairo: Government Prose.) 

Japanese Journal of Geology and Geography. Transactions ana 
Abstracts, Vol. 10, Noe. 1 and 2, October. Pp. 1U+62 + 11+6 plate*. 
(Tokyo : National Research Council of Japan.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
No. 393 : Tensile Properties of Copper at Low Temperature. By 
Masawo Kuroda. Pp. 163-167. 16 sen. Nos. 394-897 : The Change 
of Wave-Length ana Intensity In Iron, Niokel'and Titanium Lines by 
Disruptive Discharge, by Bantaro Nagaoka, Tsteugoro Futagarai and 
Iwajlro Machida; On tire X-Ray Study of the Density Distribution 
in the Discharge Tube, *by Yoshlo Ishida and Toyotaro Buetougu; 
Researches on the Anodic Film of Aluminium, 1; Effect of Concen¬ 
tration of the Electrolyte on the Formation of Anodic Film, by Shojl 
Sotoh and Akira Mlyata; Researches on the Anodic Film of Alumin¬ 
ium. 2: Anodic Behaviours of Aluminium In Aqueous Solutions of 
Oxalic Acid, by Shoii Setoh and Akira Mlyata. Pp. 169-201 + plates 
16-21. 1.36 yen. Supplement No. 16 : Study on the Corrosion of 
Gray Oast Iron by Nitric Add—The Exothermic Phenomenon of Gray 
Cast Iron Pleoe in Nltrio Add Solution and at Its Surfooe In Atrooa- 

? here after Corrosion by Nitric Add. By Yflichi Yamamoto. Pp. 11. 

5 sen. (Tokyo : Iwanaml Shoten.) 

Department of Agriculture: Trinidad and Tobago. Flora of 
Trinidad and Tobago. Vol. 1. Part * 6: Rosales (ooncl.); Myrtales 
(pan). By R. O. Williams. Pp. 309-332. (Trinidad: Government 
Printing Offloe.) Is. 

Memoriae del Consejo Oceanogrifloo Ibero-Americano. No. 12: 
Prooedimientos para fondear un navis a grandes profundldadet para 
medida directs de content**. By Dr. F. Splees. Pp. 48, No. 18; 
Problcmas prindpales de la Oceanografia del Padflco. By Dr. Thomas 
Wayland Vauglian. Pp. 31. (Madrid.) 


Catalogues 

Beck Luminex Magnifier. Pp. 6. (London: R. and J. Bede, Ltd.) 
Catalogue of Astronomical Teleeoopee and Accessories. Twenty* 
third edition. Pp. £4. (London: W. Watson and Sons; Ltd,) 
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Control of Animal Pests 

I T is a commonplace of biological science that 
no man can reckon where the repercussions 
of interference with Nature will end. Although 
examples of interference, mode deliberately and 
with the best intention, which have turned but 
disastrously are abundant,now examples aro always 
instructive if only for the reason that the lesson 
of far-reaching results seems to be a difficult one 
to loam. 

No better instance of the kind is to be found 
than that which is developing before our eyes 
at the present moment. Five years ago musk¬ 
rats (musquash) were introduced into Groat 
Britain to be bred for their fur ; some individuals 
escaped or were released, and now they occur in 
certain areas in such numbers that they form a 
very serious menace to agriculture and other vital 
interests. In the House of Lords, on December 7, 
the Earl do la Warr stated that in Shropshire 
thirty trappers are catching sixty to eighty musk¬ 
rats each week. Even so, they are but touching 
the fringe of the problem in that area, and there 
are many other areas where musk-rats are at 
large. Here is a grave problem to which we hope 
to return in these columns. 

Yet another example of unforeseen rtssults is 
afforded by the intensive destruction of predatory 
animals which has been taking place in parts of 
the United States, often under the auspices of 
Government departments. It is due in great part to 
the desire of increasing numbers of American 
citizens to shoot something, and to the difficulty, 
whore hunters are so numerous, of obtaining 
something for all to shoot. The first impulse has 
been to organise the slaughter of the reputed 
enemies of game, the beasts of prey. 

Already it begins to be apparent that this may 
be a mistaken policy. Poisoning campaigns tend 
directly to weed out the wrong as well as the 
right animals, and reports from California show 
how serious the threat may be to native birds as 
well as to mammals. This, however, is but an 
accident in the carrying out of a policy; it is of 
greater moment that the policy itself may be at 
fault. In September, Science Service (Washington, 
D.C.) reported from Ann Arbor some of the 
results of an investigation carried out by Dr. Ned 
Dearborn, of the School of Forestry and Con¬ 
servation in the University of Michigan, into the 
food of nine predatory animals generally reputed 
to be harmful to farm stock or game birds and 
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animals — fox, skunk, weasel, mink, 'wild oat 9 
(lynx), opossum, raccoon, coyote and badger. 
For two years the food habits of those creatures 
have been studied, 3,000 specimens of stomach- 
contents have been examined, and the result 
suggests that the ordinary judgments usually 
wrong the predator. The skunk, for example, gains 
more than 57 per cent of its diet from insects, while 
birds comprise only 2 35 and eggs Oil per cent. 

The fox, to take even a more striking example, 
is looked upon as the arch-enemy of the hen 
roost and of game birds, but according to these 
studies in Michigan, its food in 1931 consisted of 
91 per cent mammals, of which rabbits and hares 
made up 81 per cent, followed, in order, by mice, 
rats, squirrels, deer, moles and shrews. Of the 
remaining 9 per cent of the total, 3 42 was insect 
food, 3 64 wild fruits, and only 112 per cent 
birds. In the 1930 collections, bird and egg 
delicacies formed a greater share of the diet, 
with 11 per cent. Similar results wero found with 
regard to the other creatures tested : the larger 
part of their animal diet was made up of rabbits, 
supplemented by rats, field-mice, moles and shrews. 

Dr. Dearborn holds that flesh-eating and plant¬ 
eating animals must complement one another : 
predators through the ages have killed off weak 
herbivores, thus building up strong strains, while, 
on the other hand, alert herbivores escape and 
starve out weak predators. Man upsots this balance 
and then tends to lay the blame oil the animal 
group which seems to him least desirable. 

With what unexpected and contrary results 
interference may be repaid was well shown by 
Mr. M. A. C. Hinton in a valuable paper on the 
biological principles of the control of destructive 
animals, recently read before the Linnoan Society 
of London (Proc. Linn. Soc. London , pt. 4, p. 111, 
1931-32). Two examples will illustrate his point. 

The mountain lion (Felift couguar), once widely 
distributed in the United States, has been killed 
off until it is now represented by very few indi¬ 
viduals. In the Kaibab National Park, in the 
Grand Canon district, it has been practically 
exterminated, with the result that deer, deprived 
of their natural enemy, have multiplied without 
check. In 1924 there were 30,000 of them, more 
than the area could support; when the grass had 
been eaten and trees had been bared as far as 
the deer could reach, the animals starved. 
Although the numbers have now been somewhat 
reduced, vegetation even yet can make no head¬ 
way against their depredations. Instead of pro* 
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tooting the deer, the slaughter of the mountain 
lion threatens their existence. Starvation, coupled 
with inactivity and over-breeding, Mr. Hinton 
points out, have sapped the strength of the deer, 
so that they may fall before the first epidemio 
disease or first bad year they encounter, and also 
suffer extermination. 

The story of the rivalry in Great Britain between 
the old blaok or ship rat and the brown or 
Norwegian rat is well known. Neither could have 
survived in its hordes had we not provided it';' 
with food and shelter, and at the same time 
destroyed its natural enemies. But the brown 
rat, more hardy and robust, on its arrival in Great 
Britain in the early part of the eighteenth century, 
quietly wiped out the black rat. which since has 
been able only to found sporadic colonies, generally 
in the neighbourhood of sea-ports. By stronuous 
efforts, enforced by legislation and stimulated by 
anti-rat propaganda, the brown rat is now being 
ousted from many places which it used to frequent. 
New buildings are rat-proof from the start, old 
buildings are being made rat-proof. 

‘Brown-rat-proof' one ought to say, for Mr. 
Hinton reminds us that while concentrating on 
the destruction of tho brown rat, we have been 
forgetting the black rat which it kept in check. 
His description is well worth quoting, as a warning 
and as a vivid picture of unlooked-for consequences. 
“We have shut the rival out, established lovely 
attractive kitchens on the roofs fitted with plenty 
of nice open sky-lights, and we have linked up 
roof and roof, and bridged the horrid streets with 
a lovely network of telephone wires and cables. 
No primitively arboreal species could imagine a 
noarcr approach to paradise. Every night there 
is a procession along these oables and over the 
roofs; new colonies are established in every 
possible place. R . rattus [the black rat] is now 
once more the Common Rat in many parts of 
our great city. To show how quickly it works: 
Bankers move in to a brand-new building on 
Monday ; on Wednesday they think they have 
rats. During the week-end the backs are eaten 
off many of the new books, and on the following 
Wednesday the rat-catcher takes more than sixty 
out of the up-to-date roof-kitchen. We are thus 
fast getting back to the state of affairs which 
existed in the seventeenth oentuiy not only in 
London, but in many other of the larger ports* 
If this goes on we shall oertainly be once more 
in peril of plague." 

It is the old story that is ever new. J. R, 
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A New Philosophy of Biology 

Qnindziige einer allgemeinen Biologic: die Organ • 
i&men als Gefiige - Oetriebe , als Normen und als 
ertebende Subjekte . Von Prof. Dr. Richard 
Woltereck. Pp. xvi + 629. (Stuttgart: Ferd¬ 
inand Enke, 1932.) 40 gold marks. 

ROF. WOLTERECK’S ponderous volume 
contains, in our opinion, a work of funda¬ 
mental importance which we earnestly recommend 
to the attention of readers of Nature. True 
to the thoroughness characteristic of his country¬ 
men, the author has examined the problem of life 
from all its aspects, psychological as well as 
physiological, and has come to far-reaching con¬ 
clusions with many of which we agree. It- is 
greatly to be desired that the book should find 
a translator ; but when he ia found we do not 
envy him his task : for the author has followed 
the custom of German philosophers an( l has 
expressed his views in a complex syntax with 
many dependent clauses the unravelling of which 
in many cases is like making out a puzzle. 

Within the compass of a review of manageable 
length it is impossible to give a general account 
of the line of argument pursued in the book ; all 
wo can do is to select certain outstanding features 
.of Prof. Woltereck’s position and discuss them. 

The first thing to bo noted is that the author 
is an uncompromising vitalist. Ho does not believe 
that it is possible to explain any of the phenomena 
of life as the workings of a machine ; that is, as 
the result of an arrangement of unlike substances or 
parts in fixed relations to each other. Always, he 
maintains, between the beginning and end of an 
action there intervenes the unseen regulating vital 
factor. 

In the view of the circumstance that vita¬ 
lism has boon denounced as obscurantism by high 
scientific authority in Britain and is supposed to 
be confined to systematise and morphologists, it 
may be interesting to notice that Woltereck is 
the third great German biologist to pass from 
materialism to vitalism ; and according to what he 
says in his preface it required twenty years for 
him to moke the passage. The first biologist to 
pass over was Driesoh; the second Uexkiill, 
and none of the three could bo described as either 
a systematist or a morphologist. Driesch laid the 
foundation of the great soienoe of experimental 
embryology; the oore of his work remains unshaken 
until the present time and none of his arguments 
has beeri successfully answered. Uexkiill in his 
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epoch-making work on Echinoderm physiology 
anticipated by twenty years discoveries in muscle 
physiology, which when they were rediscovered 
by human physiologists, excited the greatest 
interest and astonishment. 

Woltereck’s great scientific achievements may 
not be so familiar to non-zoological biologists, 
and therefore a brief notice of them may be 
inserted here. He worked out in minute detail 
the embryology of the primitive Annelid Poly - 
gordius and laid the foundation for our under¬ 
standing of the meaning of the troehophore 
larva. He showed that this larva has at the 
beginning of its development a radial structure 
which is fundamentally that of a primitive Cteno- 
phore, and ho gave a suggestive theory as to the 
manner in which this Ctenophore ultimately 
became a worm. His work is comparable in 
importance with Sedgwick’s description of the 
embryology of Peripatua. Of late years Woltereck 
has devoted his attention to the experimental 
modification of development and has chosen for 
his subject the minute crustaceans belonging to 
the group Oladocera (Daphnia and its allies) and 
he has proved up to the hilt the inheritability of 
induced modifications—in plain language, acquired 
characters. Somo of his experiments, such as 
transplanting a German strain to Lake Norni 
in Italy, have lasted twenty years. 

The fact is that, when we think the matter 
out, vitalism is not obscurantism but common- 
sense. For as Woltereck insists, we must begin 
our analysis not with matter but with experience, 
because matter is only a name for ‘our’ interpre¬ 
tation of part of this experience which is presented 
to ‘us’. In a word, there is no such thing as 
experience in vacuo ; it is always the experience 
of some one ; and this knowledge of our own 
life, which is immediate and certain, is the 
safest guide to the real nature of the life of 
other beings. So Woltereck is driven to the con¬ 
clusion that there is something, however dim 
and rudimentary, analogous to feeling even in 
plants. 

Woltereck endeavours to show that in its 
final analysis life can be reduced to a Beries of 
‘impulses’ or strivings. These impulses may be 
‘answers* to something in the environment, or 
they may be autogenous, the latter term referring 
especially to the successive impulses which carry 
development from the egg to the adult form. 
But all these ‘impulses’ show the same funda¬ 
mental character. They are directed to the 
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attainment of an 'end’, and if prevented from reach¬ 
ing this end in one way they will seek it in another. 
This is soon equally when a Stentor seeks to avoid 
an irritating shower of chalk particles by sweeping 
them away by ciliary action, then by bending its 
head to one side, and finally by swimming away, 
as by a distorted egg constructing the future 
embryo out of totally different materials from 
what it would have used if left undisturbed. 

When he comes to consider the question of 
racial evolution, Woltereck is scathing in his 
references to ‘natural selection’. Ho says that the 
doctrine that the orderly growth of one species 
into another can be explained by ‘chance’ varia¬ 
tions, lias produced some of the most curious 
mental aberrations in the history of psychology. 
On the subject of ‘mutations* he takes up what 
seems to us a perfectly sound position : he says 
that ninety per cent of them are pathological (we 
should have said a hundred per cent), that they 
deal with ‘additive’ characters which do not affect 
the real constitution of the organism and have 
therefore had nothing to do with racial change. 
He is inclined, we think, to take the crude con¬ 
ceptions of the Morgan school as to the ‘genes’ 
being in the chromosomes too seriously, even 
admitting their identification with the ‘chromioles’ 
seen in stained preparations, but he insists that 
the hereditary substance is not made up of genes 
(therein the late Hr. Bateson would have agreed 
with him) : these he regards, like hormones, as 
secretions of this substance which have certain 
definite effects. 

When Woltereck considers the Lamarckian theory 
of evolution, it is clear that he does not really under¬ 
stand what that theory is, and that many of his 
difficulties would have disappeared if he had 
grasped its moaning. He refers to the theory 
as the “direct influence of the environment” and 
asks if it be a real explanation of evolution why 
in a uniform environment there should be such a 
varied fauna. His own experiments on the 
inheritance of induced modifications he discounts, 
because the altered progeny when returned to 
the original conditions, slowly through a con¬ 
siderable number of generations, reverted to the 
typical form. 

Now if there is one thing on which Lamarck 
insisted it was that the environment exercised 
no direct influence on the organism whatever: it 
oaused, however, the animal to adopt new habits; 
and it was the exercise of these habits which 
modified structure. Woltereck mentions the case 
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of the perch-like fish, the Cichlidce, in Lake 
Tanganyika, all of which seem to be modifications 
of one or at most two ancestral species introduced 
into the lake but whioh now are divisible into 
many speoies, This case has been studied in 
detail by Dr. Tate Regan, and he has shown that 
the cause of the differentiation of these speoies is 
! the different kinds of food which they have 
selected and the various ways in which they seek 
it; in a word, their habits. Mr. Hinton, keeper 
of mammals in the Natural History Museum, 
has mentioned a case where three different species 
of rodent with different colours of fur inhabit 
the same burrow in the arid parts of Syria. Here 
is a case which seems to prove that colour is 
independent of environment until it is discovered 
that one species is diurnal, one nocturnal, and 
the third crepuscular, in its habits. 

Coming now to the reversion of induced modi¬ 
fications to type when replaced in the typical 
environment, which Woltereck (and also Przibram) 
considers as a bar to regarding them as the real 
producers of new species, two things are for¬ 
gotten ; namely, (1) that this is what was to be 
expected, (2) time. For if change in environment 
will modify organisms in one direction a ohange 
back again will tend to modify them in the 
opposite direction ; but the longer a habit has 
been exercised and the more deeply it has affected 
structure, the more it will resist modification; 
and the changes in habit embodied in specific 
distinctions are very old things. Lamarck with 
prophetic insight insisted on the importance of time 
in his theory of evolution, asserting that only habits 
whioh had persisted a long time had an effect on 
structure. It is significant, as Woltereck informs 
us, that at the Congress on Hereditary Science, 
held in Germany in 1929, practically all the 
palaeontologists adopted a Lamarckian position. 

Woltereck does himself less than justice when 
he suggests that Lamarckian evolution may have 
played a part in the formation of species within a 
phylum, but that for the start of a new phylum 
a sudden beginning—a new ‘mutation*—must be 
assumed. For his own work on the troohophore 
has enabled us to connect together such diverse 
groups as the Annelida, the Mollusca, the Rotifera 
and the Polyxoa, and to show that they are all 
descendants of the same ancestral group and to 
discover the ohanges in habits which led to the 
original separation of two different phyla. Suoh ; 
an event was at first slight in itself but led bt 
the course of ages to suoh momentous consequences, 
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and such a fundamental oleavage in structure, 
that even first-rate biologists like Woltereok are 
deluded into supposing that the cleavage must 
have commenced with a miracle. 

To the invocation of ‘mutations* as explanations 
of radioal differences, we are fundamentally 
opposed because this method of dealing with 
difficulties seems to us mere indolence of thought. 
Does an embryologist discover in some member of a 
vertebrate family a very aberrant type of develop¬ 
ment ? It is not clear to him how it originated ; 
therefore it must be due to a ‘mutation’. Does 
a botanist discover on the top of a mountain 
an aberrant speoies of a genus other species of 
which flourish on the lower slopes ? What is 
easier than to explain the new species as due 
to a ‘local mutation’ ? In fact, the mutation 
is used exactly as the ‘joker’ is employed in the 
games of euchre and coon-can to supply the 
place of any card needed to complete the trick. 
Subsequent research has shown that the supposed 
‘looal mutation* is found on other mountain tops 
and is in fact the remains of a northern species 
finding its last retreat on the cooler heights, and 
we have no doubt that in timo a satisfying explana¬ 
tion will be found for the aberrant type of 
development. 

The vitalistic views of Woltereck will certainly 
awaken the most determined opposition on the 
part of many biologists, but in our opinion these 
views constitute a valuable contribution to 
biological science. Opponents of vitalism fall into 
two groups. There are first out-and-out material¬ 
ists, or, as it is now the fashion to call them, 
‘mechanists’, who believe that matter and energy 
are the sole realities in the universe. To discuss 
the difficulties of this position would lead us too 
far; it is sufficient to notice that it was emphatic¬ 
ally repudiated, at any rate in his later days, by 
T. H. Huxley. But there is a second and more 
moderate group which, whilst admitting that there 
may be a non-mechanical factor in all living 
things, think that the only scientific method of 
approach is to treat them as if they were mere 
masses of carbon compounds and to endeavour 
to explain their activities as outcomes of their 
chemical composition. The legitimacy of this 
view is beyond question ; its value will be deter¬ 
mined by its success in practice, but to our mind 
it is like attempting to solve an equation whilst 
completely disregarding one of the unknowns. In 
way at best only a partial solution could be 
fbr, and it is significant that so far along 
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this road no oomplete solution of even the simplest 
living phenomej^n has been attained. In fact, 
as Prof. J. 8. Haldane has remarked, the failure 
has been colossal. When we approach the problem 
of development even the faintest semblance of 
an explanation on meclianistic lines becomes 
impossible, and it was this circumstanoe tfiat 
originally converted Driesch to vitalism. If 
instead of dismissing the unknown factor, as a 
mysterious entelechy, which was the procedure 
adopted by Driesch, wo endeavour with Woltereck 
to come to some understanding of the Jaws of its 
action, a distinct advance will have been attained. 

Let us conclude by giving one example of this 
latter procedure, admirably described by Woltereck. 
A young Radiolarian, ho remarks, is a. mere sphere 
of clear protoplasm containing a central nucleus. 
From its periphery stream out delicate interlacing 
strands of almost fluid protoplasm. As the Protozoon 
grows older, delicate needles of silica, each adorned 
with characteristic outgrowths, sprout out from it, 
until in the end a series of concentrio baskets of 
silica may result. The shape, branching and 
arrangement of these needles is a fixed specific 
character. They ore laid down, however, by 
fluid strands of protoplasm. To what is this 
fixity of pattern due ? Certainly not to the 
arrangement of molecules in the protoplasm, for 
these are constantly rolling over each other like 
the molecules of any other fluid. Woltereck, like 
some other leading German biologists, is driven 
to the assumption of a ‘biological field*, which 
like a magnetic field compels particles entering it 
to arrange themselves in certain definite patterns. 
The biological field itself is due to an influence 
radiating from a centre, presumably the nucleus, 
but it cannot be explained on mechanistic lines. In 
Woltereck’s opinion, the production of these 
fields is the mode by which the vitalistic activity 
present in the ovum ultimately builds up the 
adult body. To sum up, vitalism regards an 
organism primarily not as a substance but as an 
activity; and the activity to a considerable 
extent controls the constitution of the substance. 

As we finish this review we are painfully con¬ 
scious of its inadequacy and of the numerous 
profound thoughts in Woltereck*s book which it 
has been impossible to mention. To do justice 
to these would require a treatise rather than a 
review. If what we have written induces readers 
of Nature to become acquainted with Woltereck’s 
book themselves we shall be satisfied. 

E. W. MaoBridk. 
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Algebraic Plane Curves 

A Treatise on Algebraic Plane ffitrvee. By Prof. 

J. L. Coolidge. Pp. xxiv -f 513. (Oxford : 

Clarendon Press ; London : Oxford University 

Press, 1931.) 30*. net. 

HERE was a time, not so very long ago, when 
the words geometry and mathematics were 
almost synonymous, To-day the pure mathe¬ 
maticians, in every country except one, are nearly 
always analysts ; even the minority who still call 
themselves geometers generally occupy them¬ 
selves with some of the differential aspects, avoid¬ 
ing diagrams and filling their pages with symbols, 
as if they felt that their continued existence 
depended upon conforming as much as possible to 
the fashions prescribed by the all-powerful analysts. 
But we need not despair ; rare animals have been 
saved from extinction by measures of protection 
taken just in time, and now Prof. J. L. Coolidge 
comes to the assistance of algebraic geometers 
with a book written in the spirit of and dedicated 
to the geometers of Italy, the only land in which 
they still flourish. 

There is a great need for such a book, for 
Salmon's great work has long been obsolete, 
belonging to an age that knew nothing of Notlier’s 
fundamental theorem and was content with a naive 
process of counting constants. Recent English 
books give a good account of curves of the third 
and fourth order or other special topics, but they 
have very little about general theorems. Perhaps 
the best account of general methods is given in 
Severi-Loffler’s “Vorlesungen iiber algebraische 
Geometric”, but this omits many important parts 
of the theory, and Seven’s “Geometria algebraica” 
has as yet reached only its first volume. 

Prof. Coolidge's treatment is very extensive, so 
far as the general theory is concerned. His only 
important omissions are just those special topics 
which ure readily accessible elsewhere. It is use¬ 
less to look here for the properties of the bitangents 
of a quartic, but there is something about curves 
classified by their genus, such as rational curves, 
elliptic curves, and so forth. The emphasis is on 
Ndther’s theorem (now the foundation of the 
subject), Pliieker’s equations, Cremona trans¬ 
formations, and the theory of correspondences 
(treated in a special cose by Chasles, discovered 
intuitively by Cayley, and first proved by Brill). 
A useful feature is the inclusion of a brief treat¬ 
ment of invariants, including the Aronhold sym¬ 
bolic notation, which is used later in dealing with 
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apolarity. I The notation of the tensor calculus 
is also used, though not very often. 

In studying linear series of point-groups on a 
curve, much use is made of Abelian integrals, the 
leading properties of which are briefly explained. 
At this point the analysts will ohuckle. There 
seems no reason why algebraic geometers should 
not be able to work out all about algebraic corres¬ 
pondences by strictly algebraic methods, but the 
melancholy fact is that they cannot; and up to 
the present they continue to upset the already 
unfavourable balance of trade between geometry 
and analysis by importing devices foreign to their 
subject, such as Abelian integrals. 

There are a few minor points upon which the 
book seems open to criticism. The frequent 
avoidance of homogeneous co-ordinates by using 
unity as a variable and differentiating with respect 
to it is admitted to be “rather bizarre” (p. 7) and 
a “curious trick” (p. 12). The definition of 
circular points at infinity (p. 14) appears artificial, 
and moreover contains an unfortunate misprint 
which may puzzle a beginner. The treatment of 
asymptotes could have been improved. But on 
the whole, the book will be of great use to students 
in providing a source, perhaps the only accessible 
source, of a subject which, though at present 
unfashionable, must remain one of the “invariants, 
matters of abiding interest and importance, 
which deserve to be always held in honour”. 

H. T. H. Piaggio. 

Ethnology of Mysore 

The Mysore Tribes and Castes. By the late H. V. 
Nanjundayya and Rao Bahadur L. K. Anantha- 
krishna Iyer. Vol. 4 : K-V. Pp. x+677+08 
plates. (Published under the auspices of the 
Mysore University.) (Bangalore: Mysore Govern¬ 
ment Press, 1932.) 12.8rupees; 20*. 

R. ANANTHAKRISHNA IYER and his late 
colleague have now supplied us with the 
third of the four volumes in which the castes and 
tribes of Mysore are described on the lines laid down 
in 1902 for the Ethnographic Survey of India, The 
first volume, which is to be issued last and will 
summarise the contents of the other three, will be 
awaited with special interest. 

The present volume presents two specially note- . 
worthy features. It contains an account of the 
LingSyats, that un-Brahmanic Hindu community 
numbering many millions which presents the re¬ 
markable aspect of a reform movement starting on 
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a non-caste basis and gradually suooumbing to the 
caste prej udioes of the later converts. Pancharasalis 
with the full eightfold sacraments, non-Panoham- 
salis with the same privileges, and the lower orders 
without these rites roughly represent the Virashaiva 
community in its present-day form. 

The compiler of this volume has drawn copiously 
on an article in Hastings’ “ Dictionary of Religion 
and Ethics 15 for his materials. The value of the 
account would have been greatly increased by some 
mention of the sub-divisions of Mysore Ling&yats 
on the lines of those given in “ Tribes and Castes of 
Bombay ”, A similar omission may be noted from 
the article on Musalmans. The author of this work 
is to be congratulated on the new and valuable 
materials given in the articles on Kuril baa, Madigas, 
Morasu Okkalu, Nayinda, Sadaru, Oddars, and 
Uppars, which bring to notioe the important 
exogamous sections known as bedagns, which are 
equivalent to the well-known Maratha devaks. 
Some novel and suggestive trees, plants, and 
animals will be found in those lists, which are the 
roal indication of the origin of such social elements, 
however these may be hidden in popular tradition. 

The compiler of the work, who has quoted some¬ 
what lavishly from published accounts of Marathas, 
might have added some original matter describing 
the Maratha devaks found in Mysore, as a contri¬ 
bution to the subject. The article on Kurubas is 
perhaps one of the most informative in the volume. 
There seems to be a close parallel, suggesting more 
than mere resemblance, between the Kala Kunbi 
(or Kare Vakkal) of the Bombay Presidency and 
these Kurubas of Mysore. The costume of the 
women is strikingly similar, and there are many 
other points of contact. 

A number of excellent illustrations exhibit 
typioal specimens of the types described in the 
work. Unfortunately, one of the best, the Sanyaais 
(p, 571), has suffered much in reproduction. 

The criticism that has so frequently to be passed 
on works of this nature produced in India, and 
which has been applied to the two previous volumes 
of this series, is a want of care in revising proofs, 
resulting in misspellings and varying forms of the 
same word whioh might easily be avoided and do 
much to disfigure the pages. In spite of six errata, 
an incorrect version of the name of the author of 
u Tribes and Castes of Bombay ” has remained 
unoorrected (p. 476). We find such curious slips as 
Myroba jam (p. 277) for the well-known myrabolam 
or hirda, and manganefera for the mangifera or 
mango. Okkalu is spelt in four different ways. 

The assistance of well-known works on Indian 
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trees and shrubs might well have been invoked to 
enable the writer to give the botanical equivalents 
of the numerous terms mentioned in the vernacular 
for the totem articles, which are of great importance. 
In India, with its wealth of languages, the work of 
comparison of these useful lists is only possible if 
the common botanical equivalent is shown against 
the local designation. The art or henni , for example, 
is not readily identifiable with the aptti unless it is 
shown as Bauhinia racemosa. Similarly, we do not 
connect the muttaga with the palas unless we are 
told that it is the Butea frondosa . The nagare and 
kare lack the revealing Calophyllum tomentosum 
and Diospyros assinilis which would expose their 
identity to the general reader. 

With these remarks, relating to small defects 
that could readily have boon avoided, this notice 
may be brought suitably to an end by acknow¬ 
ledging very cordially the debt that students of 
ethnology owe to the University of Mysore and 
Rao Bahadur Ananthakrishna Iyer for the three 
important volumes of which the present is the con¬ 
clusion. 8uoh works pave the way to a further 
and mu oh-needed undertaking. This should deal, 
on the basis of published materials, with the tribes 
and castes of India taken as a whole, rising above 
the limitations inseparable from the artificial re¬ 
strictions of provincial and State boundaries. It 
is to be hoped that such a work may be put in 
hand before it is too late. R. E. E. 

Short Reviews 

(1) FJeintskringla : or the Lives of the Norse Kings, 
By Snorre Sturiason. Edited with Notes by 
Erling Monsen and translated into English with 
the assistance of A. H. Smith. Pp. xxxviii -f 
770 f 12 plates. (Cambridge : W. Heffer and 
Sons, Ltd., 1932.) 18a. net. 

(2) The Culture of the Teutons. By Prof. Vilhelm 
Grdnbech. (Published at the expense of the 
Rask-0rsted Fund.) Translated into English 
from “Vor Folkeset i Oldtiden”, I-IV., Copen¬ 
hagen, 1909-12, by W. Worster. Vol. 1. Pp. 
v -f 382. Vol. 2. Pp. 340 4 - 142. (London : 
Oxford University Press ; Copenhagen : Jes- 
persen og Pios Forlag, 1932.) 30$. net. 

(1) “Hexmskkingla”, the history of the Norse 
kings compiled by Snorre Sturiason, of Iceland, 
probably only a few years before his death in 1241, 
is a historical document of the first importance* 
Not only does it give a vivid picture of the culture 
and society of early Scandinavia, but also it has 
value as a record of the racial movement from 
the north which harried medieval Europe, written 
from the point of view of the raiders themselves. 
Moreover, it covers the voyages of the Norsemen 
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to Greenland and the discovery of Winland, that 
is* some part of the American mainland, although 
the chapters in the narrative which deal with the 
voyage of Leif Ericson have been held under sue- 
icion as an interpolation. With this judgment, 
owever, the present editor does not agree. The 
Ynglinga Saga dealing with events up to the birth 
of Halvdan the Black in 820, where Snorre's more 
detailed history of the Norse kings begins, gives 
a view of paganism and the early history of 
Soandinavia which is distinctly individual among 
early chronicles in its attitude to such matters. 

Students will be grateful for this translation, in 
which style and languago are happily adapted to 
the subject-matter. The editor has provided an 
introduction which deals with the life and writings 
of the author, the manuscripts, the Norse kings 
and the Nordic races, the Danes in England, and 
cognato matters. He also annotates the text. 

(2) ‘The Culture of the Teutons'’, a translation 
of a work by the professor of the history of religion 
in the University of Copenhagen, might almost 
be termed a psychological handbook to the early 
literature of Scandinavia and Iceland. Although 
it refers to Anglo-Saxon, Burgundian and Lom¬ 
bard, as well as the Germanic tribes, it is con¬ 
cerned mainly with the Norsemen. Institutions 
are analysed in detail on the basis of the indications 
afforded by the literature, but with reference to 
their psychological content rather than their form. 
In other words, the author aims at a reconstruction 
of Norse society from the point of view of the 
Norsemen themselves. As he points out, the 
reader of the epics and sagas enters upon a new 
world which is open to misinterpretation if 
regarded from the modern point of view. The 
book is a valuable contribution to a study of many 
obscurities, and a translation into English is welcome. 

Probleme d*r Wasaeru'dlen. Von Dr. H. Thorade. 
(Probleme der kosmischen Physik, herausgege- 
ben von Prof. Dr. Christian Jensen und Prof. 
Dr. Arnold Schwassmann, Band 13-14.) Pp. 
viii + 219 + 11 Tafoln. (Hamburg : Henri 
Grand, 1931.) 20 gold marks. 

Although it is uju&I, in expounding the elements 
of wave motion, to refer to water waves as 
examples, there is probably far less known of tho 
behaviour of real waves on water than there is of the 
behaviour of waves of light or sound. The study 
of both the experimental and theoretical aspect of, 
for example, ocean waves, or of the generation 
of waves by wind, encounters formidable diffi¬ 
culties, and the complexities of tidal problems are 
well known. From tho time of Scott Russell to 
the present day labours of, among others, Proud- 
man and Havelock, the subject of water waves 
lias received substantial contributions from British 
men of science, and there will probably be many 
British readers who will welcome Dr. Thorade’s 
book, which appears as Nos. 13 and 14 of the 
series “Probleme der Kosmischen Physik”, edited by 
Profs. Christian Jensen and Arnold Schwassmann, 
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While the book outlines the methods and 
results of the chief mathematical investigations, 
including the most recent, it is free from detailed 
mathematical expositions, for which the reader 
is referred to the standard textbooks, such as that 
of Lamb, and to the original papers, of which 
there is an extensive bibliography. It gives a very 
good and clear acoount of tidal waves and surface 
waves in their many aspects, and a discussion of 
what is known of their mechanism, with special 
reference to outstanding problems. Particular 
mention must bo made of the many diagrams, 
excellent alike in planning and execution, which 
help considerably with the discussion. There are, 
in addition, five beautiful photographs reproduced 
as plates. Many physicists with no specialised 
knowledge of water waves will find the volume 
of great interest. 

Nature Photography. By Oliver G. Pike. With 
Chapters on Big-game Photography, by Major 
Radclyffc Dugmore ; Marine Photography and 
Low-power Microscopy, by F. Martin-Duncan ; 
Photography of Plant Life, by E. J. Bedford. 
Pp. xii + 196 + 53 plates. (London : Chapman 
and Hall, Ltd., 1931.) 12*. 6d. net. 

With the coming of the cinematograph and the 
large aperture lens, and with the great improve¬ 
ment in the quality of telephoto lenses. Nature 
photography has made such strides that excellent 
photographs of pre-War days seem childish beside 
the modem product. There are many who would 
follow the new technique did they know how, and 
to them the revelations in this book will be wel¬ 
come and helpful. There are hintB on cameras 
and lenses, on the construction of ‘hides’ and 
methods of approach, on cinematograph work, 
special chapters by experts on big-game, marine 
and plant photography and on low-power micros¬ 
copy, accompanied by illustrations of the art and 
an anecdotal narrative that makes the book good 
reading for the field-naturalist as well as for the 
Nature photographer proper. 

Flotation Plant Practice. By Philip Itabone. 
Pp. xi+ 141. (London: Mining Publications, 
Ltd., 1932.) 10s. Gd. 

Many physicists interested in the application of 
physics to industry will welcome the appearance 
of a work dealing with flotation practice which 
is not so detailed as to be burdensome, and is 
yet full enough to come down to such practical 
details as costings. Mr. Rabone's book deals, in 
less than 150 pages, with such topics as crushing ; 
grinding; flotation reagents, machines and 
methods; and concentrate and tailing disposals. 
Ho has found space to devote a few pages to the 
theory of the method, and although he remarks 
that some may think that his treatment of the 
theory of flotation “is more extended than the 
scope of the book warrants”, this section could; 
certainly be expanded with advantage. 

The book is compact in size, well produced and 
illustrated, and may be recommended. A. Fv 
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The Internal Photoelectric Effect in Crystals 

By A. H. Wilson, Cavendish Laboratory, Cambridge 


T HE extensive work of Gudden, Polil and 
others has to a certain extent clarified the 
behaviour of insulating crystals which become 
electrical conductors under the influence of light. 
In these substances the photo-conductivity is 
entirely electronic, and we leave out of considera¬ 
tion electrolytic processes in which massive ions 
transport the current. Crystals can in the main 
be divided into two groups—idiochromatie crystals 
which are photosensitive in the pure state, and 
allochromatic crystals which only become photo¬ 
sensitive after being treated with X-rays, or 
whioh owe their sensitiveness to the presence of 
impurities. It has so far proved impossible to 
correlate these complicated photo-effects with the 
theory of the solid state, but in view of the recent 
advances in the theory of poor conductors and 
of the influence of impurities on conductivity, 1 it 
seems worth while to see if any unification is now 
possible. 

If we examine the possible types of photo- 
effect which can take place in what we believe 
to be a fairly correct model of an insulator, we 
find that we are able to explain a large part of 
the phenomenon known as the primary photo¬ 
electric current, which is that part of the current 
which is proportional to the intensity of the light. 
The explanation offered here is similar in many 
respects to the explanations put forward during 
the past decade by Gudden and Pohl, and may 
be considered as a justification of their main 
hypotheses. In what follows, the theoretical 
principles which govern the photo-conductivity 
will be outlined only, no attempt being made to 
discuss the subsidiary phenomena. A good 
account of the experimental results will be found 
in a recent article by F. C. Nix. E 

It is now well known that the energy spectrum 
of an electron moving in a perfect lattice splits 
up into bands of allowed and disallowed energies, 
and if there are just sufficient electrons present 
to fill up one of the allowed bands, there can be 
no conductivity at absolute zero temperature. 
Further, if an electron is placed by any process 
in an unoccupied band, it becomes a ‘free electron’, 
and again, if there are not quite enough electrons 
present to occupy a band fully, then the resulting 
f holes* are free to move through the crystal, and 
behave like free electrons with positive charge. 
In an insulator in the pure state, there are just 
sufficient electrons present to fill up one of the 
bands, and any conductivity is due to the presence 
of impurities, or has been produced artificially 
by electron bombardment or by the action of 
light. We consider as a typical allochromatic 
insulator sodium chloride, and for simplicity 
restrict ourselves to a one-dimensional lattice of n 
sodium atoms and n chlorine atoms arranged 
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alternately. We further idealise the problem by 
leaving out of account all the electrons except orje 
of every atom, and we therefore have 2 n electrons 
to deal with. Since the sodium chloride crystal 
is an ionic one, the highest occupied band belongs 
to the chlorine atoms, and the motion of an 
electron in this band represents an electron jump¬ 
ing from one chlorine to another. This ‘chlorine 
band’ contains n energy levels, equal to the 
number of chlorine atoms present, and these 
energy levels will just accommodate the 2 n 
electrons, since according to Pauli’s principle not 
more than two electrons can ever occupy the same 
energy level. 

When a quantum of short wave light is absorbed 
to sensitise the crystal, its effect is to transfer an 
electron from a chlorine to a sodium atom. In 
this state the crystal is not conducting, and so 





ii u ii ii ir 

Cl- N*+ Cl. Ha Ct" 

FIG. 1. 

we must assume that the electron has not been 
excited into a band of the crystal but into a 
discrete energy level. The correct way of describing 
the crystal when it is in this sensitised state is 
to say that it is built up of (n — 1) positive sodium 
ions and (n — 1) negative chlorine ions in which 
are imbedded two impurities, a neutral sodium 
and a neutral chlorine. The energy levels of this 
system are illustrated in Fig. 1. The potential 
energy of an electron is drawn, and the shaded 
band 1 represents the chlorine band which is 
fully occupied, while the band 2 represents the 
lowest unocoupied band. Although the neutral 
chlorine and sodium are drawn as neighbours, it 
is not implied that this is necessarily so in an 
actual crystal. 

The band 1 has {n — 1) energy levels, and these 
will just accommodate the 2(n — 1) electrons 
belonging to the ions. The neutral sodium and 
chlorine have the remaining two electrons in 
discrete states. The energy level of the electron 
on the sodium is represented by AB , and the 
energy level of the ‘hole* caused by the removal 
of the electron from the chlorine ion is represented 
by CD, The whole crystal is non-conducting 
provided the energy level AB lies below the band 
2, and provided CD lies above 1. In thinking of 
these bands, it is essential to remember that they 
are energy bands, and not localised in space, so 
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that we have drawn band 1 crossing both the 
sodiums and the chlorines, although it is a chlorine 
band. Only the discrete states can be thought 
of as belonging to one particular atom. The 
crystal in this excited state cannot be stable, but 
since in some cases, of which rock salt is an 
example, it can exist for years, it must be in a 
metastable state. Since any electron from the 
band 1 of the original crystal may be excited into 
a state such as AB, the absorption of light is 
continuous over a range of frequencies correspond¬ 
ing to the width of the band 1. The continuous 
absorption is therefore due to the initial state 
bolonging to a continuum and the final state 
being a discrete one, whereas in atoms and 
molecules it is the final state which belongs to 
a continuum. In rock salt the absorption which 
sensitises the crystal takes place in the ultra-violet 
and X-ray regions, though in the silver halides 
the absorption extends into the visible. 

If the crystal is now placed in an electric 
field and illuminated with light of suoh a wave¬ 
length that the electron in the state AB is ejected 
into the band 2, a current will be observed, and 
this constitutes what is known as the primary 
negative current. A new absorption band has 
therefore been introduced into the crystal at a 
wave-length which is usually considerably longer 
than that of the light required to sensitise the 
crystal. In rock salt this absorption takes place 
in the yellow. After the negative current has 
oeased to flow, we are left with a lattice in which 
there are n sodium ions, (n — 1) chlorine ions and 
one neutral chlorine atom, among which are to 
be divided the (2n — 1) electrons. Of these 
electrons, 2 (n — 1) are just sufficient to fill the 
band belonging to the chlorine ions, and the 
remaining one is attached to the chlorine atom in 
a diBoreto state, so that the crystal is once more 
non-conducting. 

This is not the only possible state of the system. 
Another possible configuration is that in which 
there are n positive sodium ions, and n exactly 
similar chlorine ions with (2 n — 1) electrons 
distributed among them. In this configuration the 
crystal would be conducting, the conductivity 
being caused by the vacancy in the shell of electrons 
forming the chlorine band, and this ‘hole* behaves 
like a positive electron. In rook salt this state 
of the crystal has greater energy than that in 
which one of the chlorines is neutral, and we may 
represent the state of affairs schematically by 
saying that the neutral chlorine atom has a vacant 
energy level CD, which can take up an electron 
from* the band 1 if an amount of energy is supplied 
represented by the difference in energy between 
CD and the band 2, This energy may be supplied 
by illumination with infra-red light, or by heating, 
in which case the energy is supplied by the lattice 
vibrations. 

Provided the temperature is low enough, it is 
possible to keep the crystal in the non-oonduoting 
state for a long time, and to let it pass over slowly 
into the conducting state, thereby separating out 
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the positive current from the negative current, 
which appears immediately the crystal is illum¬ 
inated. Gudden and Pohl ascribe the possibility 
of this separation to the sluggishness with which 
the ‘holes’ move through the crystal. According 
to the present theory, the ‘holes 1 in a band can 
movo tlirough the lattice as quickly or nearly as 
quiokly as the free electrons, and the sluggishness 
of the positive current is due to the slowness of 
the change from a non-oonduoting lattice with a 
neutral chlorine imbedded in negative chlorines 
to a conducting lattice in which all the chlorines 
are on the same footing. 

It might quite well happen that the state AB 
does not lie below the band 2, but actually in it. 
In this case AB can no longer be thought of as 
being discrete, but belongs to the band 2. The 
electron on being removed from band 1 imme¬ 
diately becomes a free electron, which is the 
characteristic of an idiochromatic crystal, a typical 
example being diamond. In diamond the con¬ 
figuration of the crystal with lowest energy, after 
an electron has been ejected, seems to be mode 
up of a positively charged carbon atom imbedded 
in neutral carbons, and the ‘hole 1 which is left 
therefore corresponds to a discrete state of exactly 
the same nature as CD in Fig. 1. So for diamond, 
as for rock salt, the negative and the positive 
currents can be separated. In order to bring 
the diamond into a state in which a positive 
current can flow, it is neoessary to supply energy 
in the form of infra-red light or heat, and then 
the crystal passes over into the state in which all 
the carbon atoms are on the same footing, and 
in which there are not quite enough electrons to 
fill up a band. 

A further possibility is that, when an electron 
is ejected from the band 1, the state of lowest 
energy is that in which all the atoms are on the 
same footing. In this case the positive and nega¬ 
tive currents must flow simultaneously, and there 
would be no possibility of separating them. This 
case would be represented by the level CD lying 
below the top of the band 1, a state of affairs 
which seems to be realised for sulphur. The ‘hole' 
cannot then be considered as being attached to 
any particular atom. However, it should be borne 
in mind that the conducting state may merely 
have lower free energy than the non-conducting 
state, and that at very low temperatures sulphur 
might behave in the same way as diamond. 

We may conclude from the above discussion 
that the theory reproduces quite naturally many 
of the most striking features of the internal 
photo-effect, and that there is no essential difference 
between idio- and allochromatic crystals, or between 
those in which the negative and positive currents 
can be separated and those in which they cannot. 
The criterion for distinguishing the various oases 
is whether an electron in a pure insulator goes 
into a discrete state such as AB on absorbing 
light or into a band such as 2, and whether the 
resulting ‘hole' corresponds to a discrete state such 
as CD or whether the ‘hole* lies in the band I. 
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It must, however, be admitted that there are 
still many puzzling features of the primary 
current. In allochromatio crystals the photo¬ 
electric response and the absorption of light 
correspond very well, but in idiochromatic crystals 
the photoelectric response has a maximum near 
the long wave edge of the absorption band and 
falls off very rapidly in the interior of the band 
where the absorption is large. It therefore seems 
that, when the absorption is large, there is no 
conductivity (the absorption of the light which 
produces the photo-effeot in alloohroraatic crystals 
is always small). This seems to mean that, when 
many electrons are excited in say diamond, they 


go into discrete states and not into a band. One 
can see vaguely that, when many atoms have 
electrons excited, the original classification of 
states into bands, based on the properties of a 
perfect lattice, is likely to break down, and to be 
replaced by a classification based on the pro¬ 
perties of the individual atoms, but such aa 
explanation cannot bo considered as satisfactory. 
This and many other problems must await further 
developments of the theory before they can be 
tackled successfully. 

1 A. H. Wll«on, Proc. Hoy. Sor. t A, 188 , 468; 1931: and 184 , 277 ; 
1931. 

* Htvitu'6 of Modem Phytic*, 4 , 723 ; 1032 . 


Hormones and Evolution 

By J. T. Cunningham 


A CCORDING to the moat advanced results 
^ of gonetical research, evolution is to be 
investigated by statistical and mathematical 
methods. The researches and conclusions of 
the geneticists are governed by the conceptions 
of species and divergence. It is obvious that 
the production of the many varieties of rabbits, 
dogs, and other mammals, and of birds, under 
domestication, to say nothing of plants, is an 
example of evolution ; and it may possibly be 
to a great degree, if not entirely, explained by 
random mutation and survival. But the gene¬ 
ticists ignore many other phenomena which are 
equally or more important than the origin of 
varieties or species, especially the phenomena of 
adaptation. They regard survival as equivalent 
to selection, but that term as used by them 
means usually indirect selection. The survival is 
attributed to greater viability or fecundity, not 
to the utility of diagnostic characters. Genetics 
include extraordinary discoveries concerning sex- 
linkage, but almost nothing about sex-limited 
characters, which are known to be inherited by 
both sexes but developed exclusively or to a greater 
degree in one. 

The doctrine of genes appears to bo satisfactory 
in relation to variation and the origin of varieties 
and species, but it fails to explain adaptive 
evolution. When we consider the origin of 
terrestrial from aquatic vertebrates, the various 
adaptations of limbs to flight in birds, mammals, 
and some extinct reptiles, the reversed adapta¬ 
tion of air-breathing vertebrates to aquatic life, 
and many other obvious and direct adaptations, 
it is a truism to say that their development in 
the individual depends on genes in the nuclei 
of ova and sperms, but it has not yet been shown 
that they can be explained by any random muta¬ 
tion Of the genes. The difficulty is still greater 
when we consider metamorphosis. It may be 
admitted that the metamorphosis of the flat-fish 
is the result of its generic constitution, although 
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we do not know precisely how the genes produce 
the hereditary characters in development. But 
here we have a change in important structural 
characters from a symmetrical phase with the 
median plane vertical to an asymmetrical phase 
with the median plane horizontal, a change 
taking place gradually in post-embryonic life and 
corresponding with the ohange in the relation 
of the fish to the direction of light and gravity. 

We are asked to believe that this co-relation 
of structural development with external forces is 
not due to any effect produced by those forces, 
but to random mutations in the genes which were 
independent of the external forces, and the sur¬ 
vival of those mutations which had the complex 
co-relation which we see. If we used the mathe¬ 
matical symbols of which the modern geneticist 
is so fond, how should we express the probability 
of the production of such an adaptation by random 
mutation and selection ? The gene theory in 
this case must assume that every conceivable 
mutation may occur, including thoso which 
determine the change from symmetry to asym¬ 
metry in the individual, and that sooner or later 
eaoh is bound to occur, so that selection is 
omnipotent. But there is no evidence of the 
occurrence under experiment or observation of 
the occurrence, uninfluenced by external con¬ 
ditions, of anything like the distortion of the 
skull which causes the change in the position of 
the eyes in the flat-fish, and leaves the symmetry 
of the anterior and posterior regions of the skull 
unaffeoted. 

The problem of evolution can be attacked from 
either end of the ontogeny, from the genes to 
the development of the characters, or from the 
characters back through development to the genes. 
Adaptation does not consist merely in the possession 
of characters which are supposed to be useful or 
beautiful like the spots on the back of a beetle or 
the ooelii in a peacock’s tail, but also of the functions 
of 'organs and their relation to the organism's 
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mode of life. One of the most curious phenomena 
to be explained is the influence of internal secre¬ 
tions or hormones on development and function. 
In the case of the antlers of stags the exclusive 
development in the male is due to the hormone 
secreted by the testes. This is an example of the 
sex-limitation of organs only indirectly related to 
the reproductive function. In the female mammal 
the functional cycles of the accessory repro¬ 
ductive organs which form such a remarkable 
difference in them from the birds and reptiles, 
are also controlled by hormones. In 1908 I put 
forward the theory that the origin of the influence 
of the testicular hormone on characters limited 
to the male could be explained by the inheritance 
of the effects of external stimulation. In the case 
of the stag, the development of the antlers accord¬ 
ing to this theory was due to the mechanical 
stimulation of the periosteum of the frontal bone 
by blows and friction in the fighting between 
rival Btags, and both this development and its 
association with the presence of the testicular 
hormone were transmitted to the reproductive 
cells or gametes, in modem terminology to the 
genes. No theory of random mutation originating 
in the genes affords any reason for the evolution 
of this peculiar association of the sex-limited 
character with the internal secretion of the 
testis. 

With regard to the female mammal , I suggested 
that the origin of the reproductive cycle and its 
hormonic control could be traced to the retention 
of the ovum in the oviduct during its develop¬ 
ment, and the stimulation of the uterine walls by 
the nutrition and growth of the embryo and by 
the placenta. Similarly the mammary glands on 
this theory were primarily due to the mechanical 
stimulation of the skin by the sucking of the 
young which led to the hypertrophy of dermal 
glands. Afterwards it was discovered that the 
anterior lobe of the pituitary produces one or 
more hormones which influence oestrus and the 
formation of corpora lutea in the ovary. Cases 
of precocious sexual maturity in the human 
subject have been found associated with tumours 
of the adrenal body. In order to cover such 
facts, I extended my theory to all the endocrine 
organs, postulating that the hypertrophies caused 
by the developing foetus were inherited not meroly 
in association with the hormone of the ovary or 
ovarian follicles, but also in association with the 
normal hormone complex, so that excess or 
defect in any one of the more active of these 
organs caused abnormalities in the sexual cycle : 
injeotion of pituitrin, for example, causing forma¬ 
tion of corpora lutea, the modification in mam¬ 
mals of the ovarian follicles from which ova have 
been discharged. 

Apparently the secretion of the pituitary is the 
most active of the hormones not derived from 
the reproductive system itself, and it has the most 
marked influenoe on the ovary in the mammal. 
But it has no such effect on frogs or oviparous 
reptiles or birds, although it produces the same 
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secretion in these animals. If the formation of 
corpora lutea were the effect of gestation, this 
result at the beginning of the evolution of gesta¬ 
tion would occur in association with the presence 
of pituitrin in the body. If the acquired character 
were transmitted to the genes it would still be 
in association with pituitrin, so that injection of 
the latter would cause the formation of corpora 
lutea when there was no ovum or foetus in the 
uterus. The action of a hormone on this theory 
suggests an analogy with that of the associated 
stimulus in a 'conditioned reflex*. 

Tho physiologist finds that the secretion of the 
pituitary affects the phases of the reproductive 
cycle, and concludes that the gland goes through 
a cycle which causes the reproductive cycle. 
But that is no explanation; the question still 
remains what causes the pituitary to pass 
through such a cycle in mammals and other vivi¬ 
parous vertebrates and not in oviparous forms. 
On the theory that the external stimulation, that 
is, the presence of the developing ova in the ovi¬ 
duct, was tho original cause and that the effects 
of this wore inherited in association with the 
hormone plexus, we have an explanation, whereas 
genetics and physiology give none. This extension 
to the whole hormone complex of my theory of 
the association of secondary sexual characters and 
the female sexual cycle in mammals with the 
hormones of the reproductive organs was com¬ 
municated to the Second International Congress 
for Sex Research, held in London in 1930. 

Having given so much attention to the subject, 
I was very much interested in the letter by Prof. 
Landsborough Thomson on the evolution of 
hormones published in Nature of October 8. 
This is the first discussion by any other biologist 
than myBelf, which has come to my notice, of the 
evolution of the relation between hormones and 
development, especially with reference to sex- 
limited characters and accessory reproductive 
organs. Prof. Thomson naturally uses technical 
physiological terms which are unfamiliar to other 
biologists, such as 'integrative mechanism* for 
the action of one part on another by which the 
functions of the organs are co-ordinated. He refers 
to the evidence that some of the chemioal linkages 
have been established by the evolution of a tissue 
responsive to a substance already present in the 
organism. He thus agrees with me on the point 
that the hormones were in existence before the 
responsive tissues or developments were evolved. 

It is therefore not the evolution of the hor¬ 
mones which has to be explained, but the evolu¬ 
tion of tho response to the hormones. I hope 
that Prof. Thomson will consider the theoretical 
suggestions which I have published and agree 
that external stimulation (regarding the ovum 
and developing embryo in the oviduct or uterus 
as really external to the organism) affords a reason 
for the evolution of the special responses, while 
the doctrine of random mutation cannot be 
applied to this case because the obvious associa¬ 
tion of the new development, whether corpus, 




December 17, 1932] 


NATURE 


917 


luteum, mammary gland, or antlers in the stag, 
with a new stimulation is inconsistent with the 
term random. 

Prof. Thomson refers to the vestigial survival 
in the mammal of the substance which causes 
expansion of chromatophorea in Amphibia and 
teleosts. But is not the fact rather that the 
pituitary remains the same while the chromato- 
phores have disappeared in the mammal ? He 
also refers to the discovery that the develop¬ 
ment of the crop gland in the pigeon is stimu¬ 
lated by a (or, the) hormone of the pituitary 
whioh also stimulates the development of the 
mammary glands of the guinea pig. Here is an 
instance in which it is evident that the conception 
often implied in such terms as ‘the cestrus- 
producing hormone* is not strictly correct, that 
the hormone does not cause the special develop¬ 
ment of tissue but that its presence is necessary 
to the development of which the potentiality is 
present in the genetic constitution. The testis 
hormone is necessary to the normal development 
of the antler in the stag but does not produce antlers 
m the stallion. Usually in experimental biology 
the pituitary of the ox is employed for researches 
on vertebrates of various classes, fishes, amphibia, 
birds and mammals, which implies the assumption 
that the internal secretions of the organ are 
essentially similar in all these classes. My theory 
that the mechanical stimulation, in one case of 
the membrane of the bird's crop, in the other of 
the dermal glands of the mammal, caused hyper¬ 


trophy which in course of time affected the genes 
within the reproductive cells in association with 
the hormones of the pituitary, so that the hyper¬ 
trophies became hereditary, is in harmony with 
the facts to be explained. 

The case is quite similar to that of male sex- 
limited characters in mammals, where the testis 
hormone influences the development of antlera in 
stags, of teeth in the boar, and of the snout in 
certain seals. There are different responses to 
the same hormone, but the different responses 
correspond with different external stimulations. 
If it be replied that there is no evidence that the 
effect of such stimulations on the soma can pro¬ 
duce any change in the genes, I can only point 
out that the association of the external stimula¬ 
tion with the presence of the hormones corres¬ 
ponds with the associations of the hormones with 
genetic development, and that it is impossible to 
ignore the fact that the hereditary hypertrophy 
controlled by hormones is physiologically of the 
same nature as the effects of the external stimula¬ 
tion, and the other fact that the stimulation is 
not merely hypothetical and supposed to have 
occurred at some remote period in the past but 
continues at the present day. 

ItHFKKBXCES 

Cunningham, J. T. Archiv fiir Entwickelungtmechanik, Bd. 26, 
1908 ; “ Hormorws and Heredity/’ London, Constable and Co., 1921; 

M The Evolution of Secondary Sexual Characters and of Acoesnory 
Reproductive Organa." Proc . Second Interned. CongreBB for Sex 
Research, 1930. 


Obituary 


Canon John Roscoe 

W HEN in the ’nineties of last century I had 
the great good fortune to make the acquain¬ 
tance of my valued friend, the late Canon John 
Roscoe, he was settled as a missionary of the 
Church Missionary Society among the Baganda, 
the great tribe or nation which has given its name 
to Uganda, in Central Africa. But he had pre¬ 
viously resided in the same capacity for some years 
in that part of East Africa now oalled Tanganyika, 
whioh was afterwards taken over by Germany and 
known as German East Africa. Of his life in that 
country and his observations of the native tribes 
he has given a brief account in a volume published 
long afterwards, “Twenty-five Years in East 
Africa”. The account includes the notice of a 
curious form of human sacrifice practised by the 
natives which he succeeded in suppressing. He 
left the oountry at the time when the Germans 
took possession of it, and falling into the hands of 
the Arabs, who opposed the German invasion, he 
and his wife narrowly escaped being put to death 
by their captors, the messenger who brought their 
ransom only arriving about an hour before the 
time fixed for their execution. 

It was not until he settled among the Baganda, 
however, that Roscoe began systematically to 
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investigate and record the customs and beliefs 
of the natives among whom he lived. The results 
of his observations were first published in a series 
of valuable articles in the Journal of the Anthro¬ 
pological Institute , which are perhaps not wholly 
superseded by his systematic work on the subject, 
“The Baganda”, which appeared some years later, 
in 1911. In his researches among the Baganda, 
he received important aid from his friend, the 
native prime minister of Uganda, who was not* 
only himself versed in the lore of his people but 
also brought as informants from all parts of the 
country old men acquainted from their youth with 
the ancient traditions and customs which even 
then, at the beginning of the twentieth century, 
had passed or were passing out of use and even 
out of memory. Thus by his timely intervention, 
and the efficient help of his native informants, 
Roscoe was able to put on record a large body of 
information on the old life of the Baganda which 
otherwise would inevitably have been lost to 
science. His writings on the Baganda must there¬ 
fore remain for all time the standard authority on 
that important tribe, one of the most powerful 
and most politically developed of all the Bantu 
peoples. 

While his researches were in the main concen- 
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trated on the Baganda, Rosooe’s anthropological 
enthusiasm, which never flagged, led him to extend 
his investigations to many other peoples of the 
Uganda Protectorate. He availed himself of his 
holidays to visit and examine some of them, par¬ 
ticularly the Banyoro (or Bakitara), the Banyan- 
kole, and the Basoga, all of whose territories bor¬ 
der on that of the Baganda, as well as other and 
more distant tribes, including the savage and 
cannibal Bagesu, on the slopes of the lofty Mount 
Elgon. The scientific results of these excursions 
he published in “The Northern Bantu”, a volume 
replete with interesting information concerning 
these tribes, about which comparatively little had 
been previously known. 

Even after Roscoe had returned to England in 
1909 and was living in his quiet rural rectory at 
Ovington, near Thetford, in Norfolk, to which, in 
recognition of his eminent services to science, he 
had been presented by the University of Cam¬ 
bridge in 1912, his interest in these tribes of 
Central Africa remained unabated, and he longed 
to revisit them and push his investigations farther 
among them and among fresh tribes as yet un¬ 
touched by European influence. Representations 
made on his behalf to the Government to enable 
him to undertake an expedition for this purposo 
were sympathetically received by Mr. Iiarcourt, 
then at the head of the Colonial Office, but they 
finally came to nothing. At last, after the War, 
his opportunity came, when the enlightened munifi- 
oenoo of the late Sir Peter Mackie furnished him 
with the means of carrying out the wish of his 
heart. The funds provided by the generous donor 
wore administered by a committee of the Royal 
Society, under the auspices of which Roscoe set 
out in 1919, and after spending about a year in 
the field returned in 1920. He husbanded his 
ijesources and secured complete freedom of move¬ 
ment by travelling alone except for the necessary 
bearers. It had been his wish and intention to 
Examine the almost unknown tribes in the north¬ 
east, between Lake Rudolf and the southern border 
of Abyssinia, but unfortunately political compli¬ 
cations in that region compelled him to abandon 
this important part of his programme, and that 
part of the ethnographical survey still remains 
undone, though I understand that there is some 
prospect of the blank being supplied before long 
by a younger investigator. 

Thus restricted in the scopo of his inquiries, 
Roscoe was obliged to retrace his stops over what 
to him was, in some measure, beaten ground. Still 
he made, in his year of absence, a wide circuit of 
the Protectorate, revisited his old friends the 
Banyankole, the Banyoro, the Bagesu, and the 
Basoga, and collected much additional information 
about them, besides breaking fresh ground among 
new and almost unknown tribes on the wilds of 
the lofty Mount Ruwenzori and elsewhere. The 
seientifio results of his expedition were published 
by the Cambridge University Press in throe 
volumes, ‘The Bakitara or Banyoro”, “The 
Banyankole”, and “The Bagesu”. He also pub- 
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lished a more popular account of the expedition 
under the title of “The Soul of Central Africa”, in 
which descriptions of the native tribes are agree¬ 
ably varied by graphic descriptions of scenery and 
incidents of travel—personal details which he 
always rigidly and rightly excluded from his 
strictly scientific writings. 

On this expedition Roscoe devoted most time 
to the Banyoro or Bakitara as the most important 
and formerly most powerful tribe of the Protect¬ 
orate after the Baganda. In his inquiries among 
them he received much help from the native king, 
who took great interest in the work and was at 
pains to supply Mr. Roscoe with the fullest and 
most authentic information. Thus my friend was 
enabled to do for the Banyoro what he had already 
done for the Baganda, to supply a great African 
tribe with an accurate account of its present state 
and past history, so far as these could be ascer¬ 
tained by personal observation and the most 
trustworthy native tradition. 

As a field anthropologist, Roscoe had in his day 
few equals and probably no superior. He was a 
first-rate observer, with a keen sense of what is 
important and deserving of record ; entirely free 
from theoretical bias, he always contented himself 
with stating in clear and simple language the results 
of his observations and inquiries ; for him it was 
enough to record the facts ; he did not attempt 
to explain them by his own or other people’s 
theories. Still less did he fall into the trap, into 
which too many field anthropologists have tum¬ 
bled, by comparing his African facts with facta 
raked together from all the ends of the earth : all 
such explanations and comparisons he rightly left 
to be elaborated by comparative anthropologists 
at home working in libraries on the reports of field 
ethnologists like himself. As one of these workers 
at home who have profited immensely by his re¬ 
searches in the field, the results of which he freely 
and generously communicated to me by letter and 
word of mouth as well as in his published writings, 
I desire to place on record my sense of the deep 
debt of gratitude under which he has laid all 
students of ethnology by his long and devoted 
labours in Central Africa. As documents of first- 
rate authority on the tribes of the Uganda Pro¬ 
tectorate, his writings can never be superseded; 
they will remain imperishable monuments of the 
people and of the man. 

But while his writings attest to the world the 
tenacity of purpose and the strength and keenness 
of the intellectual powers which enabled Roscoe 
to accomplish his great work under all the dis¬ 
tractions of a laborious profession, and all the 
difficulties and hardships of long journeys per¬ 
formed in a tropical climate, for the most part in 
days when modem facilities of travel were still 
unknown, only his intimates knew the kindly 
sympathetic nature which endeared him to his 
friends and won the hearts of his dusky flock in 
Africa, as afterwards of his parishioners at home 
in England. 

Of that, however, it is for others to speak. Bat 



NATURE 


919 


December 17, 1932] 


it would be wrong to conclude this brief and im¬ 
perfect notice of Canon Roscoe ’b anthropological 
work without directing attention to one feature 
of it which added greatly to its value. All his 
information, I believe, was obtained directly from 
natives in their own language without the aid of 
interpreters, his own long and intimate familiarity 
with Bantu speech enabling him to dispense with 
those dangerous intermediaries in all his inter¬ 
course with the Bantu tribes who form the great 
bulk of the inhabitants of the Uganda Protec¬ 
torate. Thus his reports of native customs and 
beliefs are entirely exempt from one most fruitful 
source of doubt, ambiguity and error which infests 
and tends to corrupt and falsify all testimony in 
passing through the medium of an interpreter, 
who, even if he be honest, may unconsciously per¬ 
vert the purport of the communication he is 
charged to make through his imperfect acquaint¬ 
ance with one or both of the languages of which, 
as a go-between, he is obliged to make use. Readers 
of Canon Roscoe’s works have, therefore, the satis¬ 
faction of knowing that the stream of his discourse 
flows pure and clear from native sources, unsullied 
by passing through the too often turbid and weedy 
channel of an intermediary. J. G. Frazer. 

B Y the death of the Rev. John Roscoe, 
honorary canon of Norwich, at Ovington, 
Norfolk, on December 2, at seventy-one years of 
age, anthropological studies in Great Britain have 
lost a highly valued worker and, the foremost 
authority on the beliefs and customs of former 
days among the Baganda and related peoples of 
East Africa. 

John Roscoe, the son of James J. Roscoe of 
Liverpool, was trained as a civil engineer, but 
turned to mission work. After a period of training 
in the Church Missionary Society’s college at 
Islington, he went out to Africa as a lay worker 
in the servioe of the Society in 1884. He was 
not ordained until 1893. In 1899 he became 
principal of the theological school at Mengo and, 
after holding this post for ten years, retired from 
mission work in 1909. 

The early years of Roscoe’s work as a missionary 
in Africa covered a stormy period in the history 
of Uganda, in which the intrigues of the king, 
Mwanga, and still more of his Lubare priests, 
played English and Protestants against French 
and Roman Catholics and Islam against both, 
until the establishment of a protectorate was 
forced on Great Britain as a virtual necessity. 
As the powerful king Mutesa had died only 
shortly before his arrival in the countiy, Roscoe 
had the advantage, inestimable for his subsequent 
studies, of seeing something of the working of a 
great African kingdom, even though in disturbed 
conditions, before it had been modified by 
European control. Further, in his studies of 
Baganda institutions his own first hand observa¬ 
tion was supplemented by the help of his friend, 
Sir Apqlo Kagwa, the native kattkiro, or prime 
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minister of Uganda, who not only gathered in 
his house for Roscoe’s benefit old men horn distant 
parts of the country, who were repositories of 
obsolete custom and belief, but also submitted 
Roscoe’s material to the test of his own know¬ 
ledge and critical judgment. Roscoe had taken 
up anthropological inquiry as a relaxation from 
teaching; but his early papers published in the 
Journal of the Anthropological Institute showed 
that he was a meticulously accurate observer, 
who at the same time was competent to see his 
facts in their broader relation. His reputation 
was confirmed and enhanced by his books, “The 
Baganda” and “The Northern Bantu”. 

On his return to England, Roscoo received an 
honorary M.A. degree from the University of 
Cambridge for his services to anthropological 
science, and lectured in the University on the 
anthropology of Africa. After a period of service 
as curate of Holy Trinity, he was presented by 
the University to the living of Ovington, which 
he held for the remainder of his life. 

For eighteen years of his stay in Africa, Roscoo 
had been in close touch with Sir James Frazer. 
This association of field-worker and comparative 
anthropologist had proved little less fruitful on both 
sides than the similar association between Sir 
James and Baldwin Spencer in another field. In 
1919 Roscoe was invited, through the efforts of 
Frazer, to undertake further work in East Africa 
as leader of the Mackie Ethnological Expedition 
under the eegis of a committee of the Royal 
Society. This was a one-man expedition, most 
of which was accomplished by bicycle. Roscoe 
visited a number of peoples on the Uganda-Congo 
border and on Mount Elgon, again keeping 
constantly in touch with Frazer by correspondence 
and report, as he maintained, to the great advan¬ 
tage of the work of the expedition. His results 
were embodied in three volumes, each with 
separate title, published in 1923, while a popular 
summary appeared as “The Soul of Central 
Africa”. A general review of his life as missionary 
and anthropologist had already appeared in 1921 
under the title “Twenty-five Years in East 
Africa”. It is a book which by its restraint reveals 
the strength of his character. 

We regret to announce the following deaths : 

Mr. Treacher Collins, formerly president of the 
Ophthalmological Society of the United Kingdom 
and of the International Congress of Ophthal¬ 
mologists, known for his scientific investigations 
on the eye, on December 13, aged seventy years. 

Prof. W. S. Thayer, emeritus professor of 
medicine in Johns Hopkins University, Baltimore, 
formerly president of the American Medical 
Association and president (in 1897 and 1913) 
of the International Medical Congress, known 
especially for his work on the pathology of the 
vascular system, on December 10, aged sixty-eight 
years. 
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News and Views 


Warren Hastings and Science 

Much has been written in the newspapers during 
the past week or so respecting tho career of Warren 
Hastings in India, commemorative of tho two- 
hundredth anniversary of his birth. Hastings was 
born on Decembor 6, 1732, in Oxfordshire, and he 
died in 1818 at Daylesford, in Worcestershire. Little 
attention has been given, however, to Hastings’ 
connexion with tho world of science of his time. 
Six years after he had laid down office ok Governor- 
General of India and had returned to England (1785), 
he was, on Juno 25, 1801, elected a fellow of the 
Royal Society. His certificate described him as a 
gentleman of great and extensive knowledge of 
various branches of science. He was living then in 
Berkeley Square, London. Among names appended 
in support were : James Rennell, Count Rumford, 
John Bruce, Caleb Whitefoord, and Mark Augustus 
Pictet. The first two were Copley medallists of 
the Society. Rumford’s support of the ex'Governor- 
General of India is a particularly interesting feature 
of the candidature. In due course Warren Hastings 
attended and signed the charter book. It may be 
mentioned that in the last year of his administrative 
work in India, Hastings founded the Asiatic Society 
of Bengal, the first president of which was Sir William 
Jones. Though in itself nothing more than a coinci¬ 
dence, it is nevertheless of historic interest that the 
name of Capt. William Bligh, later (1805) Governor 
of New South Wales, who had accompanied Cook 
on his second voyage around the world, appears, 
along with Hastings, in the list of fellows elected 
into the Royal Society in 1801. His certificate was 
signed by Henry Cavendish and William Hersehel, 
among others. 

Centenary of Sir John Kirk 

Monday next, December 10, marks the centenary 
of the birth of Sir John Kirk, naturalist, and exploring 
colleague of David Livingstone. Born at Barry, 
near Arbroath, Kirk woh educated at the University 
of St. Andrews, graduating therein the medical faculty 
in 1854. He served on the civil medical staff during 
the Crimean War; afterwards, for six years as 
naturalist and second in command of Livingstono’s 
exploring expedition in Africa. Entering the consular 
service, he became consul-genoral at Zanzibar (1873), 
and ultimately (1880), political agent. In the latter 
capacity his influence was of high importance in the 
administrative affairs of East Africa. Kirk accom¬ 
panied the Sultan of Zanzibar on a visit to England 
in 1875, a troaty for the abolition of slavery in that 
potentate’s dominions having been concluded. Sir 
David Prain has recorded that Kirk’s memory is 
perpetuated in many ways : geographers allude to 
the Kirk Range, west of the Shire River ; zoologists 
to Kirk’s gazelle; and botanists to the genus Kir Ha. 
Kirk was elected a fellow of the Royal Society in 
1887, and the Royal Geographical Society awarded 
him its patron’s medal in 1882, Kirk waa created 
G.C.M.G. (1886) and K.C.B. (1890). He died on 
January 15, 1922. 
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The Dyestuffs (Import Regulations) Act 

In the House of Commons on December 8, an 
amendment for the omission of the Dyestuffs (Import 
Regulation) Act from the Expiring Laws (Continu¬ 
ance) Bill was defeated at the committee stage by 
196 votes to 59. Replying for the Government during 
the debate, Dr. E. L. Burgin, Parliamentary Secretary 
to the Board of Trade, stated that the Government 
is still fully alive to the necessity of maintaining a 
flourishing dyestuffs industry in Great Britain, and 
referred to the definite cleavage of opinion between 
the useand makers of dyestuffs revealed in the 
third report of the Dyestuffs Industry Development 
Committee. This difference of opinion has been duly 
considered by the Government, and it is proposed 
to accept neither the majority nor the minority 
recommendations of the Report, but to extend the 
operation of the Act for a further year, during which 
period the Import Duties Advisory Committee will 
be asked to inquire into the whole circumstances of 
tho dye industry and how the general interest may 
best be served. The whole matter will be referred 
to an impartial committee with all kinds of expert 
opinion available to it. When the Advisory Com¬ 
mittee has reported it will then remain the duty of 
the Committee of Imperial Defence to intimate how 
the essential interests of national defence will be 
affected by any recommendations which may be 
made. The matter cannot be regarded as a purely 
industrial question. In the course of his speech. 
Dr. Burgin referred to the enormous advantage to 
Great Britain of the inclusion of the British dye¬ 
stuffs industry within the international agreement 
between the German, French, Swiss and Italian 
makers. Careful inquiry has satisfied him, he said, 
that in regard to prioo the international agreement 
is not operating disadvantageously to Great Britain 
and the gold prices of the same colour do not vary 
to the disadvantage of the country. 

Prevention of Distemper 

The inquiry into the causation and prevention of 
dog distemper started in 1922 has how been brought 
to a successful issue by the Field Distemper Council, 
Dr. P. P. Laidlaw and Mr. G, W. Dunkin, the Medical 
Research Council and the staff of the Wellcome 
Foundation at Beckenham. The disease has now been 
accurately defined and distinguished from other 
dog illnesses with which it used to be confused ; it 
has been shown to be due to an ultramioroscopie 
virus and efficient methods of prevention have been 
worked out in the laboratory and confirmed in large- 
scale practical trials on packs of foxhounds and other 
doge. Dogs are first given an injection of an emulsion 
of the organs of an animal which has died of acute 
distemper in which the virus has been killed with 
dilute formalin ; in response, the animal develop* 
a moderate degree of resistance which makes it 
possible, a fortnight later, to give it a dose of live 
virus which stimulates the animal to become definitely 
immune. The blood serum of such immune animals 
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can protect against the virus and is of use in treating 
oases of the disease and also in making a vaccinating 
mixture with live virus, which has the practical 
advantage of needing only one dose instead of two. 
These immunological reactions also make it possible 
to identify the disease with far greater certainty, 
and the new methods of prevention are available 
for ferrets, silver foxes, fitches, minks, etc., in which 
it has been found to occur. 

Halley Stewart Laboratories of Physical Research 
It seems to be a remarkable coincidence that during 
the past century much of the research by the pro¬ 
fessors of physics in King’s College, London, has been 
directly applicable to distant communication. Wheat¬ 
stone appears to have been the pioneer and is known 
to all by his ingenuity and his discoveries which led 
to the invention of telegraphy. Maxwell, whose 
genius covered a wide range of study, is best known 
for work which is the theoretical basis of wireless 
transmission to-day. Richardson’s work on the 
emission of electrons from hot bodies is applied in 
every wireless set. To-day, Appleton is in the fore¬ 
front of the workers who are studying conditions in 
the upper atmosphere which control wireless trans¬ 
mission. But however comfortably his predecessors 
may have worked in the friendly atmosphere of the 
College, the conditions have so changed in the sur¬ 
roundings that Prof. Appleton finds himself obliged 
to work in a continuous electromagnetic storm—an 
atmosphere unsuitable to the character of the work 
in which he, his colleagues and his students are 
engaged. The work is already past the stage of a 
direct study of the conditions of wireless communi¬ 
cation and has become of great importance in the 
study of the structure and nature of the upper 
atmosphere. By the refraction of wireless waves 
within the upper atmosphere, information is being 
obtained about the distribution of ionised regions. 
Thus hypotheses already applied in other branches 
of geophysical work come within the reach of direct 
experimental investigation. 

The problems which Prof. Appleton is attacking 
are of great complexity and it is dearly desirable not 
to add to the difficulty by working in a region so 
disturbed electrically as the Strand. Thus the 
generosity of the Halley Stewart Trust in providing 
new laboratories at Cheaterford Gardens, Hampstead, 
is very opportune and is welcomed by the College 
and especially by the Physics Department. The 
work now in progress involves observations of a 
protracted nature—often over twenty-four hours—so 
that the convenience of a special laboratory with the 
director of research housed on the spot cannot be 
overestimated. The other branch of research to be 
undertaken in the building is concerned with the 
physical problems arising in the medical application 
■; of radium. This work is proceeding apace in London 
and one of its objects is to introduce scientific 
' accuracy into the therapeutic use of radioactive sub¬ 
stances. Already a number of students working 
under the direction of Dr. H. T. Flint are engaged 
^ King** Collage and in Westminster Hospital 


Annexe on urgent problems in this branch of physios. 
The proximity of the new laboratories to West¬ 
minster Hospital Annexe will still further promote 
the close oo-operation of the work in the* two places. 

Protein Swelling and Allied Phenomena 

A Conference devoted to the subject of protein 
swelling, held under the auspices of the British 
Section of the International Sooiety of Leather 
Trades Chemists, was held on December 1 at the 
Leathersellers* Hall, London, E.C.3. The introductory 
address was given by Prof. F. G. Donnan on the 
theory of membrane equilibria and the osmotic 
pressure of protein gels, in the oourse of which points 
connected with the Procter-Wilson theory of osmotio 
swelling were touched upon, and attention directed 
to the difficulty of applying this theory quantitatively 
to close-packed micellar systems such as hide. Mr 
G. S. Adair dealt with the osmotic pressure of the 
proteins, and described the assistance afforded by 
analysing such pressure into two partial pressures, 
one due to the protein ions and the other to the 
unequal distribution of ions. Dr. H. Phillips discussed 
the interaction of gelatin with acids and alkalis from 
the points of view of the electronic theory of valency 
and Bjerrum’s Zwitterion constitution of amino acids. 
Mr. F. C. Thompson explained the two types of salt 
effect on the swelling of gelatin, one, an osmotic 
repressive effect on acid or alkali swollen gelatin, and 
the other a lyotrope effect on neutral non-ionised 
gelatin. Dr. R. H. Marriott, in his paper on swelling 
in alkaline solutions, put forward his views on the 
mechanism of the fixation of calcium by collagen, 
and the influence of the chemical constitution of 
keratin on its resistance to osmotic swelling. 

The more practical aspects of swelling and its 
bearing on leather manufacture were summarised by 
Dr. C. H. Spiers, who considers that plumping of 
hides is associated with a twisting and folding of 
the polypeptide chains in the crystallites of the fibrils. 
Dr. Dorothy Jordan Lloyd put forward explanations 
for the observed reductions in swelling power of 
proteins with increasing compactness of molecular 
organisation. The structure of wool keratin and its 
relation to swelling phenomena, was the subject of 
Dr. J. B. Speakman’s paper, while the last paper 
was given by Mr. W. R. Atkin, on swelling in weak 
acids, in which it was pointed out that a careful 
consideration of Kuhn’s work shows that the maxi¬ 
mum swelling of gelatin in weak acid is at cm external 
equilibrium of pH 2 »4 in agreement with the earlier 
work of Procter. 

Cinematograph Filins of Cyclic Phenomena 

Messrs. Dance-Kautmann, 18 Upper Stanhope 
Street, Liverpool, have produced some usefiil 
technical films whioh aim at the representation, by 
means of moving pictures, of phenomena which are 
cyclic, or may be considered so, for the purposes 
of exhibition. The operation of a .diagram for the 
composition of rotating vectors; the summation of 
three alternating fields displaced in space and time % 
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or the action of the Oldham coupling are among the 
many subjects which are illustrated by the films. 
The diagrams appear as black lines on a lighted field, 
the dimensions of which are about 2 ft. by 1 ft. 6 in., 
with the 16 mm. film, and with a 60 watt projector; 
the visibility is sufficiently good with a shaded 
screen to provide for a class of thirty or forty students, 
and for a larger number in a darkened room. The 
fact that the films are in the form of endless bands 
and may be repeated indefinitely, and that the film 
may be arrested at any point for the purpose of 
measurement or explanation, should render them 
valuable for instruction in junior and for demonstra¬ 
tion in senior classes. The range of films in the 
firm’s catalogue js extensive and representative, 
including most branches of physics and engineering, 
and the presentment of the subjects is well con¬ 
sidered. The cost of the films and projector is 
moderate and orders are acoepted for special films 
to suit the requirements of individual lecturers. 
35 nun., 16 mm. and 9-5 mm. films are available at 
the same price. 

Gyroscopic Tops 

At the Friday evening discourse on December 9 
at the Royal Institution, Prof. J. G. Gray discussed 
gyroscopic tops and combinations. After showing 
some preliminary experiments to illustrato the 
fundamental properties of the gyroscope, Prof. Gray 
proceeded to describe methods and technique he 
has devised for the production of self*erecting 
gyroscopes. Gyroscopes fitted axially with special 
point and ball pegs, mounted on cup supports, were 
shown to be self-crocting, the stability being the 
result of the special construction of the gyroscopes 
and their accessories. In somo of the tops exhibited, 
devices called orectors are mounted on the casings 
of the gyrosoopes ; rotation of these erectors endows 
the tops with stability or instability according to 
the direction of rotation of the erectors. Generally 
speaking, an erector consists of a normally horizontal 
plate on which rost spherical masses, or to which 
masses are pivoted, the construction being such 
that when the top is vortical the massos, as a 
consequence of the rotation of the plate, dispose 
themselves symmetrically with respect to the axis 
of the top ; but when the top is inclined to the 
vertical, and the plate to the horizontal, the masses 
move about relatively to the plate in such manner 
that, providing tho plate is rotating in the direction 
of spin of the gyroscope, the top experiences an 
erecting couple, and thus becomes endowed with a 
sense of the vertical. Gyroscopic tops were shown 
which are self-erecting as a result of the special 
construction of the pegs on which theii casings 
revolve. Further tops exhibited are rendered stable, 
or unstable, at will by rotation of the cups on which 
the pegs are supported* Members of this latter 
family of tops were caused to erect themselves from 
initial positions in which their axes of spin were 
horizontal to those in which their axes were vertical, 
and then to return to positions in which their axes 
were horizontal. 
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Development of the Electrical Industry 
In the third of the series of lectures on industrial 
affairs at the Imperial College of Science, Mr. 
Maurice Solomon discussed certain aspects of the 
electrical industry. He emphasised that further 
development of the industry would involve a more 
widespread use of electrical appliances in the house¬ 
hold. Such applianoas must be properly standardised 
so as to be readily interchangeable. Moreover, there 
must be standardisation of quality, for it is of the 
utmost importance that the user shall acquire and 
retain confidence in the safety and smooth working 
of electrical apparatus. As an indication of the 
extent to which electricity may be applied in the 
modern household, Mr. Solomon said that in his own 
house there are some twenty-eight different types of 
electrical appliance in use. The electrical industry is 
still young and there is no lack of appreciation of the 
importance of research in its future development. 

Organisation and Co-operation in Industry 

Mr. Solomon then discussed the general proposition 
that the organisation of an industry into large firms 
or groups of firms is advantageous to that industry 
and to the general community. In Great Britain we 
have looked askance at the cartel as tending to the 
raising of prices and tho stultification of progress 
through the elimination of competition. Actually, 
tho cartel does not eliminate competition but merely 
reduces it to a reasonable level, and thore is now a 
growing appreciation of the evils of unrestricted 
competition. In any event, competition is by no 
means the only incentive to progress : markets may 
be extended by fostering a wider public demand as 
well as by capturing tho existing trade of com¬ 
petitors. Moreover, criticism by the public is an 
evor present incentive to progress, even in the case 
of a monopoly. On the other hand, the small concern 
which puts on the market a standard article at cut 
prices is taking advantage of the results of research 
which it could never have carried out for itself, and 
is thus shirking responsibility for the progress of the 
industry and for service to tho community. A large 
firm or group of firms by efficient organisation can 
maintain a large output of products of a high and 
standard quality under conditions which enable those 
engaged in the industry to earn a reasonable living; 
and by control of production and prices, can minimise 
the evils arising from alternations of slump and boom. 
The co-operative research which an association of 
firms can undertake affords the key to future pro¬ 
gress not only in the industry immediately concerned 
but also in cognate industries. 

Television in the United States 
In the Journal of the Television Society for 
September, there is an interesting paper by Mr. A. 
Dinsdale on "Television in America To-day". He 
points out that those concerned with television 
development are either research workers or com# 
ponies interested in existing equipment. For the 
last two years, the .Bell Telephone Laboratories bave 
been experimenting with a two-way . television* 
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system over telephone lines between two buildings 
in New York which are two miles apart. Even 
when perfected, it is not certain whether there would 
be a commercial demand by the public for a costly 
facility which would enable them to see the person 
telephoning. At the General Electric Company’s 
laboratories at Schenectady, experiments are being 
made on the transmission of television signals along 
a light beam instead of by wire or radio. Nothing 
very novel has recently been published in connexion 
with cathode ray television. The National Broad* 
oasting Company is building a new television studio 
on the eighty-fifth floor of the Empire State Building 
at a height of 1,000 foot above the street. The 
short-wave transmitting aerial is on the top of the 
airship mooring mast and is 1,250 feet above the 
street. The received images will be six inches square 
and will be seen directly on the end of a cathode 
ray tube. Transmissions will be made from the 
Empire Stato studio on wave-lengths of 6-7-5 
metres. 

Supply Undertakings and the Grid 

In on article in the Times Trade and Engineering 
Supplement for November 19, Mr. Charles D. Taite, 
of the Lancashire Electric Power Company, discusses 
the grid from the point of view of the supply under¬ 
takings affected by it. We are glad to learn that 
the supply undertakings, several of which strongly 
opposed the Act of 1926, are now willing to co-operate 
with the Central Electricity Board in making the 
schemes which have been carried out under tho 
provisions of the Act a success. This is wise, seeing 
that they pay the whole of the charges in connexion 
with the grid and are therefore vitally interested in 
its success. Since the Act came into operation, a 
wave of industrial depression has swept over the 
world "and although the use of electricity in Great 
Britain has continued to expand, the growth is less 
than it would have been under normal conditions. 
In some areas, factories have (dosed down. In textile 
areas, many mills have gone permanently out of 
commission. On the Clyde and the Tyne, shipbuilding 
has fallen on evil days. On the other hand, new 
openings have been found for electrical develop¬ 
ment ; rural electrification has commenced and 
electricity is being more widely used by the house¬ 
holder. But beneficial as these developments are, 
their effect is comparatively insignificant compared 
with the enormous growth which would take plaoe 
with a return to good trading conditions. Some 
indioation of what might bo expected was experienced 
in the textile, areas of Lancashire last autumn, 
following the revival which took plaoe in the demand 
for textile goods. The load on many undertakings 
expanded .by 15 per cent, and had the revival been 
maintained throughout the year, another 15 per 
cent improvement would have been reached. The 
heavier the load the less will the supply companies’ 
fixed ehazges per unit to the Central Electricity 
Board be and the oostof electricity would be cheaper. 

Mr, Taite’s opinion, there is still an almost 
tjnlimi^ed field for electrical enterprise. 
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Outdoor Museums in the United States 
Public museums in the United States of America 
have been increasing in numbers in recent years at 
the rate of ono every fortnight, and their standard 
of efficiency as educational agencies has been rising. 
The American Association of Museums has been 
taking stock of the museum resources of the country, 
and has made available a considerable mass of riew 
statistical information on which the Association's 
director, L. V. Coleman, has based an interesting 
report on “Recent Progress and Condition of 
Museums”. This has been published by the United 
States Office of Education as Bulletin No. 30, 1981. 
Among reoent developments is tho appaaranoe of 
museums of science in national parks. The under¬ 
lying idea of those is that museums attempt, too 
often without success, to tell indoors, with the aid 
of objects that are fragments or imitations, stories 
that should be told where Nature has provided 
genuine illustrative exhibits. ‘Trailside’ museums, 
each given over to a restricted Bubjeot, are found to 
be moro useful for some kinds of instruction than cases 
in n museum building. The first demonstration was 
made a few years ago in tho Yosemite, and the most 
recent is an extensive sories of ‘trailsides’ in the 
Yellowstone National Park. Simultaneously with this 
exploitation of tho resources of tho national parks, 
museums in cities have been moved to search local 
parks for natural features that can be explained on 
the spot. The influence of tho movement has spread 
into the field of history also, as in the George Washing¬ 
ton birthplace national monument, and a newly 
appointed park historian is developing history educa¬ 
tion, just as the park naturalist has developed natural 
history education. The number of museums doing 
good educational work a decade ago was not more 
than a dozen ; now it is in the hundreds. 

The Auckland Museum and Institute, New Zealand 
Thk Auckland Institute and Museum, now in its 
second year of occupation of tho fine Memorial 
Building, has of necessity been undergoing a revision 
of its extensive collections. But in addition it has 
been ablo to carry out a very successful expedition 
for the investigation of the natural history and 
ethnology of the northernmost portion of the North 
Auckland peninsula (Annual Report for 1931-32). 
Another notable activity of the staff is the furthering 
of tho educational side of the Museum by lectures 
within the building and in the district, the Sunday 
afternoon public lectures having proved specially 
attractive ; as well as by the formation of clubs for 
boys and girls, the preparation of exhibits for schools, 
and the arrangement of special exhibitions. An 
exhibition of antique plate, chiefly of the seventeenth 
and eighteenth centuries, increased the attendance 
by a thousand a week during its course ; the weekly 
average number of visitors throughput the year was 
2,350. The membership, like that of most similar 
bodies, shows a slight falling off in numbers, but the 
present roll still includes 588 nam^s, 157 represent¬ 
ing, life members with a capital subscription fund 
exceeding £2,000. 
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The Problem of Wilkes Land 

Ik the United States Exploring Expedition of 1838 
Charles Wilkes reported various landfalls near the 
antarctic oirole south of the Indian Ocean, A number 
of soundings also showed a continental shelf. On 
this evidence, Wilkes suggested the existence of an 
antarctic continent and the lands were long referred 
to collectively as Wilkes Land. D’Urville at the 
same time found Ad61ie Land, which appeared to 
be part of the same coast-line, Subsequent explora¬ 
tions in these waters, principally by Capt. R. F. 
Scott and Sir Douglas Mawson, failed to establish 
all Wilkes’s landfalls in the position originally 
assigned. This had led to the suggestion that he 
was mistaken and the tendency is to restrict the use 
of the name, Wilkes Land. Prof. W. H. Hobbs in 
on article in the Geographical Review for October 1932 
discusses this problem and publishes a map on 
which subsequent discoveries have been printed over 
those of Wilkes. If Wilkes’s latitudes were wrong 
in many cases, his longitudes show considerable 
correspondence to actual land. Pack-ice prevented 
his close approach and the distance of his ‘lands’ 
had to be estimated. Allowing for the liability to 
underestimate distances in the remarkably good 
visibility, and the lack of cross-bearings to fix 
position. Prof. Hobbs argues that recent work has 
re-established Wilkes Land in the wider sense and 
exonerated Wilkes from tho charges that have been 
brought against him. The name is a useful one to 
embrace many small lands and might well be 
retained. 

Radium from Canadian Pitchblende 

The Industrial Information Bureau of Canada 
announces that a new commercial process of radium 
extraction has been successfully accomplished by 
R. J. Traill and W. R. McClelland of the Department 
of Mines at Ottawa. On account of the high-grade 
character of the pitchblende ores from the Great 
Bear Lake area, and partly because of the simplified 
technique that has been developed, it is believed 
that the costs of radium production will be consider¬ 
ably less than has hitherto been practicable. Instead 
of some forty operations involved in the Belgian 
method, radium salts can now be produced in the 
Government Laboratory with less than half that 
number of stops and in six weeks instead of three 
months. The chief cost in radium separation arises 
from the neoessity of using about three tons of 
ohemiook for the treatment of every ton of ore. The 
new process has been adapted to treat with almost 
equal success both siliceous ore and the silver 
carbonate ore with which pitchblende is found 
associated in the Great Bear Lake field. Ten tons 
of ore are estimated to produce about I gin. of 
radium. Already some 4,000 gm. of radium con¬ 
centrates have been extracted in the preliminary 
experimental work. Canada's first radium refinery 
is now being established at Port Hope, Ontario, to 
which point the ore will be brought for the extraction 
of radium and various by-products such as uranium, 
lead and silver. . 
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The Personality of Britain 

The valuable synthetio study of prehistorio Britain 
as an environment of man which Dr. Cyril Fox 
delivered as a lecture to the First International 
Congress of Prehistoric and Protohistoric Sciences 
(see Nature, Aug 13, p. 247), has now been pub¬ 
lished by the National Museum of Wales under the 
title “The Personality of Britain: its influence on 
Inhabitant and Invader in Prehistoric and early 
Historic Times 1 ’ (Cardiff: National Museum and 
Press Board of the University of Wales, pp. 84, 
price 2s. 0d.) In a preface. Dr. Fox points out that 
publication has been undertaken appropriately by 
the National Museum since not only does Wales form 
an integral and important part of the higliland zone 
which he differentiates in the course of his argument, 
but also characteristic examples of the objects of 
material culture with which he deals may be seen in 
the galleries of the Museum. The value of the text 
as published is much enhanced by a full series of 
distribution maps, most of them based on material 
which Dr. Fox himself has collected in the course of 
the past five years and in the preparation of which 
he has had the assistance of Miss L. F. Chitty. 
Archaeologists will he grateful to the National Museum 
of Wales for having so speedily made accessible 
this valuable and comprehensive study of the influ¬ 
ences of geographical environment in Great Britain 
between circa 2500 b.c. and a.d. 1000. 

Tea Cultivation 

Tea is an unusual crop from the point of view~of 
the oultivator because it is neoessary to keep the bush 
in vigorous vegetative growth and at the same time 
continue to remove the young vegetative shoots, 
which are plucked by breaking them off with the 
thumb and forefinger, the bud and the next two 
open leaves being thus removed. Naturally, there¬ 
fore, pruning methods, manurial treatments, etc., will 
be controlled by different considerations than where 
an orchard tree is cultivated for its flower and fruit 
production. Interest is now being taken in the 
cultivation of tea in Malaya, where the central high¬ 
land regions are being opened up. Mr. E. A. Curtler 
was therefore sent on tour to Ceylon and India to 
obtain the most recent information on methods of 
tea cultivation and manufacture, and his impressions 
and experiences are embodied in an interesting 
publication of the Department of Agriculture of 
the Federated Malay States (General Series No. 9, 
1932). 

The Psychology of the Family 

Dr. Pbtns Hopkins, in the Sociological Review, 
vol. 24, No. 2, considers the psychology of the family. 
He reviews the nature of the chief instincts concerned 
and he stresses their liability to fixation at, or regression 
to, any of the numerous stages in their development. 
Consequently, he suggests that in the pre-marital state, 
moderate promiscuity should be sanctioned as most 
likely to promote healthy end complete devetop«xieh4» 
and wise choice of the permanent partner. In',44^;/ 
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marital state, he insists that the sole bond must be 
that deep affection which may be a concomitant of 
desire, and is the cause and justification of monogamy. 
Finally, he pleads for frankness towards children in 
matters of sex, and asserts that those who do receive 
this from parents obviously fond of them, and not 
strained in their personal relationship, are most likely 
to grow up healthily and happily. The greater 
freedom for experiment which he demands that 
society introduce into the convention of the family 
is well supported by his argument. The paper is 
naturally controversial, but it would benefit by the 
suppression of the sentimental note which is occasion¬ 
ally apparent. 

King's College (London) Engineering Society 

The “King’s Engineer”,the annual oftho Engineering 
Society and the Engineering Branch of the Old 
Students’ Association of King’s College, London, 
which has recently been published, is one of the most 
interesting publications of its kind and affords 
evidence of the engineering activity of the College. 
Fourteen papers were read by the members of the 
Engineering Society during the year, and four of these 
are reprinted in the annual. The paper on the 
“Development of High-Speed Compression Ignition 
Engines”, by V. H. F. HopkiiiH, was the prize essay. 
Another paper of considerable interest is that by 
A. H. Jenkins on “China-Clay and China-Clay 
Mining in the West of England”. The number is 
issued as a memorial volume to Prof. Ernest Wilson, 
who for more than thirty years was professor of 
electrical engineering, and who endeared himself to 
all King’s College students. Prof. Cl. Cook gives an 
appreciation of Prof. Wilson’s work, and a list of 
his papers. 

Survey of India 

The Survey of India has published its report on 
map publication and office work for the year ending 
March 31, 1931 (Calcutta, 1932. 1 rupee). The 

most important part of the publication is the 
series of index maps of all the maps of India, 
including the 'Million Map’ sheets. Practically the 
whole of India, but not Burma, and also Afghanistan, 
Baluchistan and Persia now appear on the useful 
southern Asia series of one in two million, while 
the greater part of India is also published on the 
one to a million scale of the Carte Internationale du 
Monde. The larger scale maps make good progress 
and some two hundred new sheets on different 
scales have been published during the year. 

Electric Supra-Conduction in Metals 

Prof. J. C. McLennan writes as follows : “It is 
regrettable that in my article on ‘Supra-Conduction 
in Metals’ published as a supplement to Nature 
of December 10, there were two undetected typist’s 
errors that should have been corrected. In the 
third section of the article the words ‘copper sul¬ 
phate’ should read ‘copper sulphide’ and in the last 
section the words ‘wire lattice’ should read ‘ionic 
fyttice’^ It may be of interest to state here, too, 
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that Prof. R. de L. Kronig’s paper on the electron 
lattice theory of supra-conduction in metals appeared 
in the Zeitachrift fiir Physik, Bd. 78, Heft. 11 and 12.” 

Announcements 

The annual meeting of the British Association 
will be held next year in Leicester on September 
6-13 under the presidency of Sir F. Gowland Hopkins, 
president of the Royal Society. The following 
sectional presidents have been appointed : Section A 
(Mathematical and Physical Sciences), Sir Gilbert 
Walker; B (Chemistry), Prof. R. Robinson; C 
(Geology), Prof. W. G. Feamsides ; D (Zoology), 
Dr. J. Gray ; E (Geography), the Right Hon. Lord 
Meston ; F (Economic Science and Statistics), Prof. 
J. H. Jones; G (Engineering), Mr. R. W. Allen; 
H (Anthropology), the Right Hon. Lord Raglan ; 
I (Physiology), Prof. E. D. Adrian ; J (Psychology), 
Prof. F. Aveling ; K (Botany), Prof. F. E. Lloyd ; 
L (Educational Science), Mr. J. L. Holland; 
M (Agriculture), Dr. A Lauder. 

Mr. J. Bernard CALKiN,Wychwood School, Bourne¬ 
mouth, states that in his letter entitled “Implements 
from the Raised Beach at Slindon Park, Sussex” 
(Nature, Nov. 26, p. 813) the reference “to the 
Cannon shot gravel** as being of interglacial age was 
an oversight. As they are actually a glacial deposit, 
I conclude that most of the Slindon beach belongs 
to the preceding interglacial period.” 

In commemoration of the seventieth birthday of 
Sir P. C. RAy, founder, foundation-president and 
patron of the Indian Chemical Society, a jubilee 
volume, of some 350 pages, is being published by the 
Society, containing contributions from many eminent 
chemists in India and abroad. Orders for the volume 
should be sent to the Honorary Secretary, Indian 
Chomical Society, P.O. Box 10867, Calcutta. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—A 
head of the Chemistry Department of tho Municipal 
Technical College of Kingston-upon-Hull—The 
Director of Education, Education Offices, Guildhall, 
Hull (Dec. 31). A librarian and keeper of records 
in the Department of Antiquities, Palestine—The 
Director of Recruitment (Colonial Service), 2, Rich¬ 
mond Terrace, Whitehall, London, S.W.l (Doc. 31). 
An examiner in domestic science and assistant 
examiners in mathematics, chemistry and other 
subjects for the School Certificate Examination for 
1933 of the Central Welsh Board—The Clerk to tho 
Central Welsh Board, Cardiff (Jan. 14). A head of 
the Civil and Mechanical Engineering Department at 
the Northampton Polytechnic Institute, St. John 
Street, London, E.C.l—The Principal (Jan. 20). 
A professor of experimental physics at the Queen’s 
University of Belfast—Tho Secretary (March 18). 
A professor of zoology at the University of Leeds— 
The Registrar. A secretary to the Society for Cultural 
Relations between Great Britain and the U.S.S.R.— 
The. Chairman, S.C.R., 1, Montague Street, London, 
W.C.l. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Coal Tar Constituents and Cancer 
The nature of the ouncer-producing constituent 
(or constituents) of coal tar has been under investiga¬ 
tion in this and other laboratories for some years 
past, but hitherto no known constituent of tar has 
been found to have definite cancer-producing 
properties, and no new carcinogenic constituent has 
been isolated. The isolation has now been accom¬ 
plished by concentrating active fractions of coal-tar 
pitch, making use of the method of fluorescence 
spectroscopy introduced here by W. V. Mayneord. 
This brought to light a spectrum which was found 
to bo common to many carcinogenic; mixtures. 1 The 
methods adopted have included fractional distillation, 
solvent extraction, and crystallisation of picratos 
and of the products of their decomposition with 
alkali. 

In this way a very active carcinogenic hydro¬ 
carbon has been obtained, which in the pure state 
has the typical fluorescence spectrum to which 
reference has been made above. For reasons which 
cannot bo detailed here, wo formed the opinion that 
this hydrocarbon was possibly 1 : 2-benzpyrene. 
This compound was unknown, but has now boon 
synthesised hero from pyrene by way of p i¬ 
py renoylprop ionic acid, y-l-pyrenylbutyric acid, and 
4'-keto-l': 2': 3'; 4'-tetrahydro 1 : 2-benzpyrene. 
The synthetic sample of 1 : 2-benzpyrono produced 
cancers of the skin in inice just as rapidly as the 
material isolated from pitch. 

The tumours appeared, so far as can be judged 
from the limited number of experiments on mice 
yet carried out, in approximately half tho time 
required for tumour production by 1:2:5: 6— 
dibenzanthracene, so that 1 : 2-benzpyrono is much 
the most active carcinogenic hydrocarbon yet 
known. We do not claim that this is the only 
carcinogenic compound present in coal tar. The 
relationship of this new hydrocarbon to 1:2- 
benzanthraconc, the parent substance of the group 
of cancer-producing hydrocarbons already described, 1 
is shown by its stiuctuml formula, the benzanthracene 
ring-system being indicated by heavy lines : 



In addition, we have also isolated from coal-tar 
pitch the other two hydrocarbons, composed 

entirely of benzene rings; namely, peryleno and 
4 : 5-benzpyrene. The identification of the latter 
hydrocarbon was effected by synthesis. Moreover, 
we have isolated 1 :2-benzanthracene from the 
chrysene fraction of coal-tar. None of these four 
hydrocarbons had previously been recognised as a 
coal-tar constituent. A more complete account of 
these experiments is being prepared for publication. 
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We gratefully acknowledge our indebtedness to 
Prof. E. L. Kennaway for his helpful encouragement 
during a somewhat long and arduous task. 

J. W. Cook. 

C, Hbwbtpt. 

I. Hubger. 

The Research Institute, 

The Cancer Hospital (Free), 

London, S.W.3. 

Dec. 2. 

1 Hloger, Bioehem. 24 , 506; 1M0. 

1 Cook, Hleger, Kennaway and Mayneord, Proc. Bay. Soe., B, 111, 
456 ; 1032. 


Tribulosis and Methfflmogloblnwmla 
In South African Sheep 

In tho investigation of the disease ‘tribulosis’ or 
‘geeldikkop’ (literally, ‘yellow-thick-head’), whioh 
causes heavy mortality among sheep in the Karroo 
area of South Africa, it was observed by one of us 1 
that death from metheemoglobincemia followed 
administration of the press juice of the plants held 
responsible for tho causation of the disease. Animals 
grazing upon different Tribulus species (Zygophyl- 
laceae) at certain periods of the year (summer 
months) evince a marked photosensitivity accom¬ 
panied by more or less intense icterus. The swellings 
of the lips, ears and head, those parts least protected 
from the sun’s rays, are followed by necrosis and 
mummification of these parts, which may be so 
intense that tho animal is quite unable to eat or drink. 
Death follows from inanition, toxaemia and jaundice. 

MethaemoglobinaBmia has never beon recorded as 
a clinical symptom. With the exception of the 
jaundice, the clinical picture very closely simulates 
that produced by experimental H ypericum or 
heematoporphyrin sensitisation. 1 

The rdle of the plants mentioned in causing tho 
disease has been established by feeding tests carried 
out at the scene of an outbreak, but so far no clue 
as to tho nature of tho toxic substance responsible 
has been obtained, neither has the disease been 
produced experimentally outside the areas in which 
it normally occurs. Outbreaks are very spasmodic, 
even capricious, in appearance. It is felt by us that 
a certain set of physiological conditions is necessary* 
both of the plant and of tho animal, for the character¬ 
istic syndrome to develop. 

In testing the toxicity of Tribulus plants at 
Onderstepoort, death invariably resulted from 
metheemoglobinromia within 3-4 hours of dosing (by 
stomach tube) with the freshly expressed juice of the 
green plant, or water extracts of the dried, powdered 
material. Although the symptoms of such poisoning 
differed markedly from those of the disease as it is 
seen in the held, it was decided to attempt the isola¬ 
tion of the responsible substance. 

We have succeeded in proving that the formation 
of methfemoglobinsemia is due to nitrite, not present 
as such in the plant, but formed from nitrate by an 
extremely active reducing system. 

Determinations of nitrate content by the method 
of Strowd* (except that extraots were made with 
boiling water), showed that our dried, powdered 
samples of Tribulus plants from various localities 
contained between 3*2 and 2 a 2 per cent, reckoned 
as KNOj, on the dry weight basis. Since conversion 
of nitrate to nitrite and reaction of this with amino 
bodies, etc., takes place during the drying process* 
the actual amount of nitrate in the fresh plant it 
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probably considerably greater even than these 
figures indicate. 

Crystalline potassium nitrate was isolated from 
the material in fair yield. The enzyme system 
appears to be insoluble or bound to the denatured 
proteins and it was found possible to wash the plant 
powder free from nitrate and then to effect enzymic 
reduction of added nitrates. Reduction may proceed 
slowly, beyond the nitrite stage, and the various 
intermediates, such as hydroxylamine, have been 
under consideration as possible toxic factors. 

By analogy with the work of Warburg and 
Negelein 4 upon the alga CMorelia pyrenoidea, it may 
be assumed that reductive processes arc so controlled 
in the living tissues of the higher plant that nitrites 
are not produced in any appreciable concentration 
from the reduction of nitrates. Nitrite may be looked 
upon as a product of a deranged metabolic activity. 
This explains why methasmoglobintemia is not 
observed clinically in sheep grazing upon living 
TribiUua plants. 

Incidentally, we have also demonstrated that if 
fairly large doses of nitrates are given by stomach 
tube to normal sheep, the reducing activities of the 
bacteria, yeasts, etc., in tho rumen may be great 
enough to produce sufficient quantities of nitrite to 
cause death from typical methfemoglobinremia: 
for example, with daily doses of 10*20 gm. in two 
to three days. 

What relation, if any, this toxic factor present 
in Tribulus plants bears to the causation of the 
disease ‘tribulosis’ we are not at present prepared 
to say. The fact that, in both, pronounced haomo- 
globin changes, in one case leading to mothaemoglobin 
formation, in the other to excessive bilo pigments, 
are the predominant pathological findings, may be 
of some significance. On the other hand, wo have 
failed to reproduce either the photosensitivity or 
the icterus of ‘tribulosis* by prolonged administration 
of dried Tribulus plants, potassium nitrate, potassium 
nitrite, hydroxylamine hydrochloride, hydrazine 
sulphate and ammonium carbonate either alone or 
in combination. 

'Geeldikkop* is apparently not caused only by 
species of the genus Tribulus , ainco an identical 
condition, usually of lees severity, has been observed 
in areas where no Tribulus grows, and in these oases, 
lucerne, Panicum spp, Setaria spp. and possibly 
other widely differing plants have been incriminated. 

For these reasons we believe that the true causative 
factor of 'tribulosis* is not a specifio substance, 
peculiar to the genus Tribulus, but, as stated, we 
are inclined rather to the view that somo simple 
substance arising either in the animal or the plant 
as a result of disordered metabolism, possibly through 
wilting, and acting in conjunction with a peculiar 
set of conditions, are to be held responsible for the 


disease. 

Normally the plant is an excellent fodder plant. 
We would welcome any suggestions or comments 
that would help to throw light upon this obscure 
and involved problem. j j q uin 

Claude Rimington. 
Onderstepoort Veterinary Research Laboratory, 
Pretoria, South Africa. 

Oct. 10. 


Union 


J. I., 16th Kept. Dir. of Vot. Services and Animal Industry. 

17th* Rept ctf^Vet. Services and Animal Industry. 

SMS; 883-842: 1*20. 

^Wartnag, O., and Negelein, B., JBioeham. 110, 00-116; 1020, 
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Photochemical Reaction of Hydrogen 
and Chlorine 

The recent appearance of a note by W. H. 
Rodebush and W. C. Klingelhofer 1 , in the course of 
which they mention that they find water vapour to 
have no effoct on the length of the chain reaction 
induced in a mixture of hydrogen and chlorine by 
chlorine atoms, suggests to us that a mention of 
experiments of our own of a similar nature 
would bo of interest to others. Like the above 
authors, wc were aware of the results of Prof. 
Bodenstein, who courteously informed us last May 
that, in the course of comprehensive experiments, 
he hod been unablo to inhibit the photochemical 
reaction of hydrogen and chlorine by intensive 
drying. 

The first indications of this sort in our case wore 
noticed in the summer of 1930,* when the reaction 
in question was found to proceod without hitch at 
chlorine pressures so low as 0*012 mm., a figure 
controlled by immersing a side tube of the apparatus, 
containing solid chlorine, in a bath of melting allyl 
chloride (136*6° K.). The vapour pressure of ice 
at this temperature is of tho order of 10 • mm., 
apart from the possible formation of chlorine hydrate. 
Tho soda-glass apparatus was well evacuated and 
baked out before use. Subsequent work during the 
last two years under similar, though modified, 
conditions has always given the same type of result. 
As, however, there was the possibility of slow dis¬ 
tillation of water vapour through the reaction zone 
from some part of tho apparatus which had boon 
insufficiently baked out, and, in particular, as in 
many of our recent experiments we had employed 
taps lubricated with phosphoric acid (private com¬ 
munication from Mr. D. L. Chapman) it was 
decided to submit the point to a more rigorous 
test. 

Tho soda-glass apparatus was provided with a 
sealed-in palladium tube at tho end remote from 
the pumps, and the whole, including the Pirani 
gauge (Rollofson*s pattern) was thoroughly baked 
out in a rapid stream of hydrogen admitted through 
tho palladium. The prevailing pressure of this gas 
during the process was of the order of 1 mm. After 
cooling in the gas stream and evacuating, chlorine 
was distilled into a side tube immersed in liquid air, 
the greater part of it distilled out again, and liquid 
air replaced on the side limb. The baking out in 
the hydrogen stream of tho whole apparatus, with 
tho exception of the chlorine supply tube, was 
repeated for eight hours at a temperature of 200° C., 
and the apparatus was sealed off from the pump 
whilst tho hydrogen stream was still running. After 
cooling, tho liquid air on the chlorine supply was 
replaced by a bath of molting methyl-cyclohexane 
(pd, 0*11 mm.), and the apparatus, which contained 
about 0*5 mm. of hydrogen, insolated by light from 
a metal filament lamp filtered through a 6 mm. glass 
plate. Several successive runs gave perfectly normal 
reaction rates. Blank experiments showed that any 
formation of hydrogen chloride at the palladium tube 
surface was negligible. 

A. J. Allmand. 

H. O. Graggs. 

King’s College, 

University of London. 

Nov. 25. 


1 Proe. Nat, Acad . 8ci. t 18. 631; M 

* Bateman and Ciaggs, Tran*. Faraday Soc. t 87, 446; 
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Dependence of Electrical Conductance and Dielectric 

Constant upon Frequency in Mixtures of Strong 
Electrolytes 

The properties of the ionic atmosphere in the new 
electrostatic theory of strong electrolytes aro very im¬ 
portant in regard to reversible thermodynamic and 
irreversible processes. 1 They enable us, for example, to 
develop a theory of the irreversible conductivity pro¬ 
cesses and of the irreversible mechanism that is in¬ 
volved in the viscosity phenomena in the case of a 
simple electrolyte. We have recently been able to find 
the general relation between frequency and electrical 
conductance and dielectric constant in mixtures. 1 
From our general equation of the force of relaxation 
one can now derive a detailed discussion of the 
quantitative limiting laws of the conductivity and 
the dielectric constant in mixtures of strong electro¬ 
lytes. The special discussion—for examplo, of the 
problem of 3-ions and 4-ions and so on—is very 
complicated and will occupy some time.* 

We thought it desirable, however, to give at once 
a theoretical explanation of the new experimental 
work done by Spaght.* Spaght has inquired into 
the dispersion of the conductance of two mixtures 
of strong electrolytes. His results can be explained 
theoretically—in a qualitative maimer at least—by 
a further generalisation of the calculations made by 
Bennewitz and Wagner-Kuchler, who have workod, 
out only the stationary case, whcro a relatively 
small quantity of ions of sort (3) are mixed with an 
electrolyte consisting of ions of sorts (1) and (2). 
Our calculations deal with the non-stationary case 
and give tho expression for the mobilities and the 
dielectric constant of an electric field alternating 
with high frequency. Even in this simple oase, the 
expressions for the electrical conductance and the 
dielectric constant are relatively complicated. We 
will not give this expression now, as it will be pub¬ 
lished shortly.* 

It would be very interesting to compare the 
theoretical results with further systematic experi¬ 
mental studies which will have to be carried out 
in the future. In the case of a simple electrolyte, 
this has been done successfully by many workers who 
obtain quantitative agreement with the theory of 
Debye-Falkenhagen. (See the monograph by Falken- 
hagen, loc. cit.) It should be possible to investigate 
not only the dependence on frequency of the electrical 
conductivity but also that of the dielectric constant 
effect by means of the method workod out by M. 
Wien, 4 The latter effect is based on the fact that we 
have a phase difference between the field strength 
and the ionic velocity produced. That means an 
eleotric field produces two components of the elec¬ 
trical current; one of them has the same phase as 
the field strength and tho other one is in phase with 
the differential quotient of the field with respect 
to the time or the Maxwell displacement current. 
The quantity of the displacement current is pro¬ 
portional to the dielectrio constant. Hence we get 
an alteration of the dielectric constant (relatively to 
the dielectrio constant of the pure solvent) which is 
dependent on tho frequency of the field. 

It is easy to see that we have to deal with an 
increase of the dielectric constant. Consider a quick 
displacement of a central ion ; the consequence of 
the finite time of relaxation of the ionic atmosphere 
is that a quasi-elastic force will arise which will 
repel this central ion to its original position. This 
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quasi-elastic binding between the ions means an 
increase of the dielectric constant. In the case of 
more concentrated solutions and relatively very high 
frequencies, there will be, of course, other interesting 
effects on the conductance and the dielectric con* 
stant, for example, the quantum mechanical forces, 
dipolo effect, effect of solvation and bo on. 

One important point of view in the development 
of the theory of electrolytio solutions has yet to be 
considered. The Debye theory is applicable only in 
the case of sufficiently dilute solutions and gives the 
quantitative limiting laws. The electrostatic theory 
makes use only of the Coulomb forces between the 
ions. Not only are the electrostatic forces, which 
means the Coulomb forces and the forces of polarisa¬ 
tion, significant, but also the quantum mechanical 
forces and the interionic dispersion forces are of 
great importance. The latter correspond to the 
van der Waals’ forces in the case of gases and are 
not only of electrostatic nature but also of quantum 
mechanical nature in the sense of London, Eisen- 
schitz and Margonau. 

Taking into account these ideas one has to replace 
the interionio forces in vacuo by the corresponding 
forces in a solvent; that means that in the first 
approximation one has to substitute e*/Z)r for e*/r 
in the formula) developed by the quantum mechanics, 
where D is the dielectrio constant and e the electric 
charge. 

It would bo very interesting to extend tho theory 
in this direction. We believe that it would be possible 
to develop a statistical treatment of more concen¬ 
trated solutions in the sense mentioned above. 
This is one of the most interesting problems in the 
field of electrolytic solutions. 

Hans Falkenhagen. 

Walter Fischer. 

Physical Institute, 

University, Cologne. 


1 A complete treatment of the modem theory of electrolyte# and 
critical handling of the experimental data haa been tried in the mono¬ 
graph “Elektrolyte” by H. Falkenhagen, Lelpslg, 8. Hlrael, 1032. 
The English translation will be published In the series of monographs 
edited by l’rof. R. H. Fowler (Cambridge University Press). 

• II. Falkenhagen and W. Fincher, Phyt. Z. t In press. 

* One of us (Fischer) will give the special discussion In a forth¬ 
coming dissertation. 

4 Spaght, Phy«, Z., 88, 584 ; 1932. 

4 A paper to be published in the PhytikalitcM « ZtiUchrift (1933). 

•M. Wien, Phy». Z., 81, 793; 1930. 88, 183; 1931. Ana. Pky*. t 
(s) 11. 429; 1931. 


Infra-Red Absorption of Quartz 
In 1895 Merritt, 1 observing the infra-red absorption 
in the 2 *9 y. region of a beam passing at right angles 
to the axis in crystalline quartz, found a definite 
difference when the radiation was polarised in planes 
at right angles and parallel to the axis. That is, the 
ordinary and extraordinary rays respectively were 
differently absorbed. The absorption of a beam 
parallel to the axis was, as was to be expected, 
similar to that of the ordinary ray in the first case. 
Koonigsberger* in 1897 made like observations. 

I am unaware of any subsequent investigation of 
this effect in this region and wish to direct attention 
to its importance, especially as the absorption bands 
for radiation passing parallel to the axis may be 
required to serve as standards of wave-length in the 
infra-red. Dreisch* has published a ourve showing 
four bands in this region though he only states the 
wave-lengths of three of them. 

I have recently examined specimens of quartz with 




December 17, 1932] NATURE 


929 


unpolarisod radiation passing parallel and at right 
angles to tho axis and have been fortunate in having 
available, by the courtesy of Messrs. A. Hilger 
Ltd., unusually large thioknesses of the material. 
The differences in both intensity and structure of 
the bands for the two directions are striking as may 
be seen from Fig. 1. The figure also shows the curve 
of galvanometer deflections (III) using a small 
‘hohlraum’ as source. The bands rocorded by Dreisch 
for crystalline quartz parallel to the axis appear in 
this curve and are duo to the prism, which was of 
quartz. There is an apparent wave-length dis¬ 
crepancy between curves I and III, bocauso I is 
referred to a horizontal datum and III to an energy 
curve falling fairly steeply to the right. This causes 
an apparent displacement of tho bonds in III to the 
right. 

It apj>ears, from curve I, that the ordinary ray is 
completely absorbed botwef3n 2 -83 g and 3 02 p in 
63 mm. of quartz. In the 83 mm. used for curve II 
there is nevertheless a meosurablo fraction of radia¬ 


tion transmitted, which must be ascribed to the 
extraordinary ray. Allowing for a 60 per cent initial 
loss from the beam by absorption of the ordinary 
ray, it follows that the general intensity of absorption 
of the extraordinary ray must be considerably less 
than that of the ordinary ray in tliis region. Further, 
a comparison of curves II and III suggests that the 
band structures will prove different. The wave¬ 
length of maximum absorption of a band will there¬ 
fore vary with the direction and state of polarisation 
of the beam in the quartz. The differences extend 
some distance on each side of the region mentioned, 
although here they are not so directly interpreted, 
and it is interesting to note that Barnes 4 has recently 
obtained indications of similar dichroism in the 
band at 38 p in the far infra-red. 

In curve I the band at 3-11 |x is, I think, to be 
identified with Dreisch’s fourth band, tho wave¬ 
length of which he does not state. The bands at 2*19, 
3*27, and 3*41 p as well as some structure between 
2*5 and 2*7p have not, so far as I know, been 
recorded before. I have also found a band in fused 
silica at 2 *23 pi whioh is of a similar order of intensity 
to that at 2*19(1 above. This is interesting in view 
of Barnes’s results (loc. cit tf ) indicating bonds in 
fused in the far infra-red whioh, it is suggested, 
are in some way related to bands occurring in crystal- 
fine quartz at rather shorter wave-lengths. 
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Further work on this subject has been unavoidably 
held up for some months but I hope shortly to carry 
out a more extensive investigation of the effects 
using polarised radiation. 

D. Q. Drummond. 

Physics Departmont, Armstrong College, 
(Newoastle-on-Tyne), 

Durham University. 

Oct. 17. 

1 Ann. Vhys., 05, 49; 1805. 

' Ann. Phys. { 81, 6H7 ; 1H07. 

• Z . Phy *., 48. 426 ; 1927. 

1 Phy*. Rev., 89, 662 ; 1932. 


Electrical Ignition of Explosive Gaseous Mixtures 

Prof. Taylor- Jones, in discussing the thermal 
theory of the electrical ignition of explosive gaseous 
mixtures, states that “There is nothing in the thermal 
theory . . . to suggest that the energy of the trans¬ 
lational motion of tho molecules, or that of their 
rotational or vibratory motion plays a pre¬ 
ponderating part in the process of ignition 1 * 
(“Induction Coil Theory and Applications”, 
Pitman, London, 1932). Whilst in complete 
accord with the first part (up to and includ¬ 
ing “theory”) I cannot agree with this state¬ 
ment as a wholo, for the following reasons : 

The thermal theory of electrical ignition 
has been put forward by Taylor - Jones, 
Morgan and Wheeler 1 in terms stating that 
“the ignition of a gaseous mixture doponds 
primarily ... on the heating of a sufficient 
volumo to a sufficient temperature”. But 
this viow must involve tho supposition that 
internal molecular energy plays no role in 
ignition, because it is well known that 
molecules can bo excited without at the 
same time necessarily increasing their 
translational energy. Thus Taylor-Jones’s 
statement as quoted above should be 
amended to read “The thermal theory 
asserts that only the translational energy 
of tho molecules plays a part in ignition”, because 
it cannot be supposed that the ratio between excited 
and normal molecules in a gas is determined solely 
and in all circumstances by the temperature. 

There are, however, many well-established facts, 
such as, for example, the photo-ignition of hydrogen- 
chlorino mixtures, which suggest that internal 
moleoular onargy does in fact play a preponderating 
rAle in ignition and thus appear to contradict the 
view of the importance assigned by the thermal 
theory to translational energy. Further, in conj unction 
with H. H. Thompson* I have shown by a crucial 
experiment that fact and the thermal theory are in 
direct conflict. 

G. Ingle Finch. 

Imperial College of Science and Technology, 

South Kensington, London, S.W.7. 

Nov. 22. 

1 Phil Afog., 48, 359. 

'Pm, Roy. Roc., A, 184, 343. 


Surface Tension near the Critical Point 
It is well known that when measured values of 
surface tension are plotted against the temperature 
a nearly linear law is obtained, but that as a rule tho 
ourvfir is concave upwards and approaches the critical 
point almost tangentially (even if not quite so) the 



FIG. 1.*—Infra-red absorption of quartz. I. Path 03 mm. parallel to 
axis. II. Tath 83 mm. perpendicular to plane of optic and electric 
axes. III. Galvanometer deflections without specimen. 
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surface tension being then zero. It must be borne in 
mind, however, that this statement is made with 
respect to the ‘measured values*. Those, near the 
critical point, are usually made by means of the 
capillary tube method and it is tacitly assumed that 
if the tube is narrow enough to be considered a 
‘narrow tube* at ordinary temperatures it will still 
bo so at high temperatures. 

The principles of dynamic similitude show, how¬ 
ever, that this is not tho case. The shape and elev¬ 
ation of tho meniscus depend not on the radius 
r alone but on its relation to (3 where |3* (the capil¬ 
lary constant) equals ojgp. In fact p a /r* = func¬ 
tion of h 0 jr where h 0 is tho capillary rise at the mid¬ 
point of the tube. The observed quantities are h 0 
and r and from these (3* must be calculated. Now 
when (3 is largo compared with r (and therefore h 0 
is large compared with r) the tube can be considered 
os narrow and (3* can be calculated by a very simple 
relation. But near the critical point (3 a and h 0 are 
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vory small; the tube now behaves as a very wide 
one. The functional relation is in such a case much 
more complicated and it is only since Rayleigh’s 
paper of seventeen years ago 1 that it has become 
possiblo to calculate p 1 from the experimental obser¬ 
vations. 

The most important of those observations were 
made by Ramsay and his co-workers and published 
so far back as 1893 in the Philosophical Transactioixs 
of the Royal Society of London. Wo may be quite 
certain, therefore, that the only corrections made 
were those suitable for ft narrow tube. If so, the 
values which are usually quoted and discussed are 
really values of ik 9 (r (or of some quantity very near 
thereto) and it is to these that the various properties 
discussed by Baron Edtvtis and others relate. 

With tho help of Rayleigh’s equation for very 
wide tubes it is possible now (and has been for the 
last seventeen years) to make a proper reduction of 
the experimental values. This I have done for the 
special case in which p*/r* is assumed to be a strictly 
linear function of the temperature. The result is 
shown in Fig. 1, which is drawn to scale. The 
values of h 0 (r have been calculated from (3*/r* (by 
working backward) and are shown on the lower 
curve. It will bo seen at once that this lower curve 
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has precisely the characteristics which are usually 
attributed to (3* or rather to the values of surface 
tension calculated from it. 

This suggests that it is quite possible that p* is a 
linear function after all; but it is necessary first to 
find out (if possible) what were the radii of the tubes 
actually used by various investigators. This pre¬ 
liminary note is written as a warning to those who, 
like myself, have spent much time in connexion with 
this question. 

The curve shown has very wide applications. The 
quantities p a /r* and h 0 /r are both pure numbers and 
a single pair of curves gives the relation between the 
two sets of values. If, for example, k 9 fr =* 0*03 
(whether for narrow or wide tubes) then p a /r* at the 
same temperature has the value 0 *07 which is on the 
same vertical. The scale of temperature is adjust¬ 
able and is therefore not indicated on the diagram. 
If by altering this scale the experimental values of 
h 0 lr fit the lower curve exactly, then at the same 
time the values of p*/r* will fit the upper curve. The 
altered scale need not be simply proportional to tho 
old one ; it can be any function of it : but this 
generalisation need not be further insisted on in this 
note. 

While writing upon surface tension, I may point 
out that if cream be poured locally on fruit salad and 
sugar be sprinkled on the exposed parts of the juice, 
tho cream rushes up to moot it; thus showing that 
tho surface tension is increased by adding sugar. 

Alfred W. Porter. 

87 Parliament Hill Mansions, 

N.W.5. 

Nov. 6. 

Vtoc. Hoy. Sac., A, 98, 184 ; 1916. 


Partial Molecular Polarisations In Solutions 

The dielectric polarisation P 14 of a mixture of 
two liquids S lt S t is given by :— 

p _ c — 1 Cj M x -j- c t 

18 € 4* 2 .. <r 

where < is the dielectric constant, c lt c, the molar 
fractions and M u M t the molecular weights of S t 
and S 2 , and d the density of the solution. Since 
this quantity has the dimensions of volume, it would 
appear that the partial polarisations of the two 
components should be determined by methods 
similar to those used in evaluating partial volumes, 
etc. 

It has usually been assumed that in solutions 
containing polar and non-polar components, the 
molecular polarisation of the non-polar component 
can be given a constant value P u in which case 
the polarisation of the other component is given 1 by: 

p. « . . . (I) 

c. 

The true value of the partial molecular polarisation 
P, ^ (6P 12 /6n a ) may be evaluated by the method 
of intercepts.* 

Both methods give the same value for a substance 
present in small concentrations and also when tho 
P xt — c, curves do not diverge greatly from a straight 
lino. If the curve has a maximum, or a point of 
inflexion, the values of P t and P 9 calculated in these 
ways may differ considerably. Fig. 1 shows (1) the 
experimental P x% — curve of solutions of w-butyl 
alcohol in heptane*, curves (2) and (3) the approxi¬ 
mate values of P % and P 9 determined by (I) 
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and by the method of intercepts ; (4) is the constant 
value of Pi assumed in calculating P t and (5) the 
values of P x determined by the method of intercepts. 
In this case the assumption that P t can be taken as 
constant is evidently far from true. It may also 



Fig. l. 

be observed that the positions of the maximum of 
the curves of P 4 and P, are considerably differont. 

W. J. GVObk. 

J. A. V. Butler. 

King’s Buildings, 

West Mains Road, 

Edinburgh. 

1 Debye, '‘Polar Molecules’'. 

1 Lewis and Randall, ' ThermodynamlcB'', p. 38. 

■ Smyth and Stoops, J. Amer. drum . Soc., 51, 3318; 1920. 


Colour Changes in Crustacea 

Colour changes, in response to light and darkness 
and to background tint, are well known in prawnB 
and shrimps. I have found this faculty to be present 
in Qther decapod Crustacea. It is exhibited by 
Porcellana longicomis , Eupagurus bemhardus, young 
Oalathea strigosa and Q. dispersa, and in two cases 
referred to bolow. 

It has been shown by Hogben and his school 1 that 
colour change in Amphibia is due to two causes. 
(I) Light acts diroctly on chromatophores (primary 
effect), and (2) light reflected from the surroundings 
acts through the eyes, causing the liberation of 
hormones into the blood, which in turn act on the 
chromatophores (secondary effect). In the Decapods 
there appears to be a similar dual control of the 
chromatophores. (1) Primary effect: light, acting 
direotly on the ohromatophores, can cause expansion 
of the pigment, while in the absence of light the pig¬ 
ment U contracted.® (2) Secondary effect: light 
reflected from a light-coloured background acts on 
the eyes with the result that a hormone, contract in, 
is liberated into the blood from glands in the eye 
stalks. This hormone causes pigment contraction 
in the chromatophores.® A black background, 
through optical stimulation, causes another hormone, 
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expantin, to be liberated from the rostral gland, with 
resulting pigment expansion. 4 

Experiments which I have made show that hermit 
crabs also exhibit this dual control of the chromato* 
phozes. The responses of Eupagurus prideauxi are 
as follows, (a) In darkness the crabs become pale 
(primary effect). ( b ) On a dark background in light 
they become dark (secondary effeot). (c) On a light 
background in a dull light they become pale 
(secondary offect), (d) On a light background in a 
bright light they become dark, although not so dark 
as in (b) (balance between primary and secondary 
effects). Now, the chromatophores on the abdomen 
and its appendages are functional, although they 
are concealed within the mollusc shell. When crabs 
currying their sholls arc on a light background in 
a bright light (rf, above) the abdominal chromato- 
phoroa are loss expanded than those on the rest of 
the body. But when such crabs are removed from 
their shells, light can act directly on the abdominal 
chromatophores, and within a few minutes they 
expand as fully as the others. 

In the shore crab (Carcinua mamas) dark-coloured 
adult individuals exhibit no colour changes, but 
light-coloured animals show a small amount of colour 
response. Most young individuals (1-2 om. across), 
however, exhibit colour responses to backgrounds 
and to darkness within 30 minutes. As the crabs 
age, this faculty is gradually lost, individuals of 
2-4 cm. requiring one or more days to react. In 
the dark-coloured adults, which do not change 
colour, most of the chromatophores beneath the 
carapace are expanded. Blood from those crabs 
injected into prawns usually causos them to darken, 
showing that an excess of expantin is present. Now, 
the romoval of the contractin glands in Crangon has 
been found to cause the calcium content of the shell 
to diminish, suggesting that contractin is concerned 
with calcium deposition. 5 It is possible that the 
scarcity or absence of contractin in adult Carcinus 
may be connected with the deposition of salts in 
the thick exoskeleton. In Amphibia, too, there is 
a connexion between calcium metabolism and colour 
change. The pars tuberalis of the pituitary is con¬ 
cerned with the colour response of these animals to 
white background. 1 Now, a fall in blood calcium 
following pituitary romoval occurs in Amphibia,® and 
in a private communication Prof. Hogben writes 
that Dr. Zwarenstein, working in his laboratory, 
has recently proved this fall in calcium to be due 
to the removal of the pars tuberalis, 

E, M. Stephenson. 

Zoological Department, 

University of Birmingham. 

1 Hoabcn and Slome, Proc. Roy. Soc., B, 108 , 10; 1931. 

* Koeble and Gamble, Phil. Tran9. Roy. Soc., B, 106 , 295 ; 1904. 

* Perkins, J. Exv. Zool 60 , 71: 1928. 

* K oiler. Z. twrpf. Phvaiol., 8, 601; 1928. 

* Roller, Z. t*rgl Phvriol 12 , 633: 1930. 

* Hogben, Charles and Blame, J. Exp. Biol, 6, 345; 1931. 


Tables for Statisticians and Biometricians, Part II 
As some readers of Nature may have purchased 
copies of Part II of the “Book of Tables for Statisticians 
and Biometricians”, recently issued from this 
Laboratory, 1 should be glad to inform them through 
the columns of this journal that copies of an errata 
slip may be obtained post-free on application to the 
Secretary of the Laboratory. 

Biometric Laboratory, Kakl Pe arson. 

University College, 

London, W.C.l. 
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Research Items 


The Severn Crossing in Roman Times.—During the 
course of the present year Dr. C. Scott Garrett and Mr. 
Frank H. Harris, 23 Newerne St., Lydney, Glos. f 
have discovered the foundations of extensive Roman 
buildings in three fields known as the ‘Chesters’ 
on the land between the Sovem and Woolaston Pill. 
In a communication sent to Nature they suggest 
that this gives ground for a revision of the current 
idea that the Roman station of Abono was Sea Mills 
on the Avon. This identification is supported by 
Haverfield, Oollingwood and the Ordnance Survey 
map of Roman Britain. It must be remembered 
that the water level of the Severn was considerably 
higher in Roman times than it is now, and oven 
to-day the low land behind Caerwont is sometimes 
flooded, bo that the station itself must have been 
very near to the water when it was built : of 
this there is abundant archaeological evidonco. 
On the other hand, the erosion on the right bank 
of the river has been so extensive that only half 
of Sudbrook camp remains. But this loss has been 
more than compensated for by the deposition of 
alluvium on the left bank. Supposing that the 
Severn once flowed not far from the foot of Shire- 
hampton Hills, then the Roman port was probably 
either at Sea Mills or on the Severn just to the east 
of it because the Roman road from Bath to Bitton 
and on to the north crossed Durdham Downs in 
the direction of Sea Mills, and if the point of departure 
had been elsewhere, for example, at Oldbury, it 
would have been as easy for the road from Bath 
to go there direct as via the Avon. A road from Sea 
Mills to Gloucester is marked on the ordnance map, 
but this would have been an indirect approach to 
Oldbury, unlike the usual Roman method of road 
planning. It has long been known that thero was a 
Roman station at Sea Mills, and when tho Portway, 
the new low level road along the Avon was cut, 
a few years ago, a great deal more Roman material, 
including the foundations of buildings, was discovered. 
On the whole, this site fits well into the position 
of Abone given in tho itinerary of Antonine, though 
the problem of “TTajoctus” has been variously solved 
by scholars. However, no more distant site would 
meet the requirements of the twenty-four miles 
allowed between Bath and Oaerwent. 

The Wynad.—In “Notes on tho Cultural Geography 
of the Wynad” ( Indian Antiquary , Sept., Oct., 1932), 
Mr. F. J. Richards reviews the history and ethnology 
of the Wynad, which forms the southern bastion of 
the Deccan plateau. The plateau is hemmed in by 
the Coorg Hills on the north and the Nilgiris on the 
South. By its natural features the country is divided 
up into areas which differ from one another in their 
cultural affinities. On the Malabar borders it is 
densely forested, while on tho Mysore border is a 
broad deciduous bamboo bolt. An area of about 
1,100 sq. miles supports a population of a little more 
than 100,000. The Wynad has never been studied 
intensively from the anthropological point of view. 
Before tho introduction of tea and coffee planting, 
the population was mostly confined to swampy 
ground along the river valleys, growing paddy. They 
had no use for the forest land, all the pasture required 
being provided by the low hillocks which grow from 
the swamps. Each river valley supported a more or 
less homogeneous community. The oldest stratum in 
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the population is, presumably, the curly-headed 
Paniyar, speaking corrupt Malay&lam, whose method 
of fire-making by 'sawing* links them with the jungle 
folk of Malaya. The Ten Kurumbars and Shola 
N Ay aka are more purely jungle folk, speaking 
Kanarese. The Kurrichans are the highest in social 
standing of all the tribes. They cultivate their own 
lands and are keen fighters and hunters. The evidence 
of language and tradition pointing to Malabar 
influence is supported by the ‘forelock’ in the style 
of hair-dressing and by the dress. The land-tenure 
is also model loti on Malabar. The Wynad religious 
cults are clearly imposed on something older. The 
aroa abounds in evidonco of an earlier populous 
civilisation, historic and ‘prehistoric’. The present 
depopulation may be due to the malaria of the 
bamboo belt. 

Madras Plankton.—In a preliminary account of tho 
plankton of Madras, K. S. Monon (Rec. Indian Mus, f 
vol. 33, pt. 4, 1931) gives a list of the principal 
organisms mot with. He states that while a few 
genera, for example, Sagitta and Pleurobrachia, show 
little variation in numbers throughout the year, 
most of the organisms in tho plankton exhibit periods 
of maxima and minima. This seasonal variation is 
not so clear-cut as in the European rocords ; for 
example, many of the copepods have a definite 
maximal period but are scarcely ever absent. This 
is probably because the weather conditions and 
changes in tho constitution of the sea-water vary 
leas than in colder seas. The plankton of tho west 
coast of India, as recorded by Homell and Naidu, 
shows great scarcity of diatoms in December, a 
secondary maximum in January and February, a 
fall in March and the principal maximum in May. 
In the Madras plankton, diatoms are scarce in August 
and September; the secondary maximum is from 
November to January and is made up mainly of 
Coscinoddscua. The true phytoplankton maximum is 
in May ; diatoms become fewer in June but in July 
reappear in large numbers and then disappear 
rapidly. Thero is no separate dinoflagellate maximum; 
it coincides with the diatom maximum in May. The 
copepod maximum is from November to February 
inclusive ; the difference between this and the con¬ 
dition in European seas is the inhibiting factor of 
cold in the latter. 

Primitive Conducting Mechanisms of the Vertebrate 
Heart.—Employing as research material larval Lepi- 
dosiren paradoxa, Dr. Tudor Jones has published an 
important paper on this subject (Trans. Roy . Soc. 
Edin. t vol. 57, 1932). He has shown that all the 
conducting mechanisms hitherto described are here 
represented by purely nervous structures, and that 
their appearance preceded the general development 
of cardiac muscular striation. The entire system has 
been traced out and shown to consist of a nervous 
continuum consisting of two regions of the medulla 
oblongata, in termedio-lateral and ventral, with com¬ 
munications involving the sixth aortio arch, the 
duotus Botalli, the pulmonary artery, the sinus 
venosus, atria and ventricles of the heart, and, finally, 
the pulmonary vein. There are also bilateral com¬ 
munications at three levels which are probably of 
segmental origin. These structures form, at the 
cardiac end, a nervous complex to which, Dr. Jones 
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believes, the whole development of the heart may be 
referred 4 ‘as to an organic system of developmental 
foci”. It is of great interest to learn that structures, 
such as the sixth aortic aroh, the ductus Botalli, the 
pulmonary artery and the heart, which were not 
previously known to be related, are actually so 
related by their fundamental innervation. 

Biochemistry of Sea Life.—In a paper, compiled 
for a symposium at the Pasadena mooting of the 
American Association (“Life in the Ocean from a 
Biochemical Point of View”. J. Washington Acad . 
Sci. t 22 (9), 246-257, 1932), Paul S. Galtsoff deals 
with the importance of certain minor constituents 
of sea water for plant growth and tabulates the 
concentrations of the elements in the sea, so far ns 
they are known, also the ratio of the concentration 
in tissues to that in sea water. The high concentra¬ 
tion of zinc in tissues, up to 10,000 times the amount 
in sea water, is noteworthy. Mention is also made 
of Prytherch’s work upon the effect of traces of 
copper in river water in stimulating oyster larvae 
to become attached. Interesting temperature 
effects have also boen quoted. The paper might 
profitably be read by all interested in marine 
life. 


Biological Significance of Colloidal Structure.—The 
structure of the protein is considered very suggest¬ 
ively from the biological point of view by 
Dr. D. Jordan Lloyd in Biological Reviews, vol. 7, 
No. 3, July, 1932. The high content of water in 
actively growing protoplasm is empliasisod. This 
water is a necessity if the metabolic reactions 
associated with vital activity are to proceed in 
solution and it is pointed out that the proteins in 
the living protoplasm probably have highly hydrated 
polar amino-acids linked to the CH-NH-CO 
backbone, which itself supplies an element of 
stability to the structure. The water relation 
of such a protein system would bo highly sensi¬ 
tive to changes in environment. On the other 
hand, in both plant and animal tissues, fibrous 
structures are present, constructed of protein in the 
animal and of carbohydrate in the plant, which are 
essentially stable and have a low water content. 
In these fibres the stable backbone of the long- 
chain chemical structure, which is itself little# 
hydrated, has finked to it comparatively few polar 
side chains with strong affinity for water, but it is 
built up of a series of stable ring linkages following 
one another with periodic regularity, so that X-ray 
analysis can be employed to unravel their structure. 
Such structures combine stability and resistance to 
decay with a low water content and slight affinity 
for water. Thus from the same colloidal systems 
structures may bo built meeting the very diverse 
needs of living organisms. 


A Disease of Dahiiss.—A leaf-spotting disease of 
dahlias occurred at Wisley in 1930. It was studied in 
detail by Mr. D. E. Green, who now reports the 
results of his investigations (J. Boy , Hort. Soc., vol. 67, 
pt. 2, pp. 332-339). Detailed descriptions of the 
symptoms are given, and the causal fungus has been 
identified as EntyUma dahlia, Sydow. Various con¬ 
trol measures have been tried, and some success has 
Attended the use of Bordeaux mixture used as a 
spray in August. French growers state that late 
pkptittg aggravates the disease. No satisfactory 
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demonstration of the way in which infeotion spreads 
in the field has been given, and preliminary experi¬ 
ments on direct infection with spores have not pro¬ 
duced the disease. Further work is in progress to 
try to find how the fungus overwinters. 

Dipterocarpaceae of the Malay Peninsula.—From 
a commercial forestry point of view, the group of 
Dipterocarpacofo contains some important timber 
trees, and yet the knowledge of them so far attained 
is said to l>e very incomplete. Mr. H. N. Parker 
has been studying the Indian and Burman species 
at the Forest Research Institute, Dehra Dun, and 
Dr. F. W. Foxworthy, tho forestry research officer 
of the Federated Malay States, has been under¬ 
taking investigations in the group in the Malay 
region, where it forms so important a portion of 
the forest flora. This work appears in Malayan 
Forest Records (No. 10, Singapore, pp. 289, plates 
33 and map, 1932). Dr. Foxworthy states 
that the knowledge of the group remains very 
incomplete, in spite of the fact that it con¬ 
tains the most important group of timber trees 
of the Malay States. Attention has often been 
directed to the difficulty of obtaining herbarium 
material because of the very largo size of the trees, 
the scarcity of population in the forests, and the 
relatively infrequent flowering and fruiting of 
many species. There have been but few botanists 
specialising in the group, and collections, until 
recent years, have boen few. The author has worked 
at tho group for a number of years and has had the 
opportunity of examining typos and critical material 
in the herbaria of Leyden, Kow, Calcutta, Singapore, 
Buitenzorg and Manila. Dr. Foxworthy’s untiring 
labours have added very considerably to our know¬ 
ledge of the Diptorooarpacofe. 

Solar Influence on Cosmic Radiation.—Tho Bauer 
memorial number which constitutes the September 
issue of Terrestrial Magnetism and Atmospheric * 
Electricity contains a short contribution by Prof. 
Hess of Innsbruck describing the cosmic radiation 
observatory he has set up on tho Hafelekar at a 
height of 2,300 metros above sea-level. The apparatus 
is of the same typo as tliat in use at the other 
observatories which are taking part in the co¬ 
operative plan of work organised by Prof. Hess, 
a list of which was given in a note in Nature of 
November 26, p. 816. The ionisation chamber 
contains 22 litres of carbon dioxide at 9*6 atmos¬ 
pheres and the ionisation current to the electro¬ 
meter is compensated as in Hoffmann's apparatus. 
The records are taken photographically and from 
September last year until May this year they show 
that the ionisation during the day is about 0*2 per 
oent greater than during the night. 

Mechanism of Gaseous Explosion.—The November 
issue of the Proceedings of the Royal Society contains 
two papers on the mechanism of explosivo oxidation 
in the gas phase. One by Hodman, Thompson and 
Hinshelwood describes experiments on dry carbon 
monoxide in silica vessels at temperatures around 
700°. There is an upper and a lower limit to the 
pressure range over which explosion takes place, and 
the reaction goes on slowly outside these limits. The 
lower limit does not depend markedly on the tempera¬ 
ture ‘ * its dependence on the size of the reaction 
vessel is apparently masked by other differences in the 
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vessels. It is lowered by the presence of inert gases. 
The upper limit rises rapidly with temperature. A 
peculiar effect was obtained when the pressure of a 
mixture was gradually lowered until it was well 
inside tho reaction limits without explosion taking 
place. Tliis is said to be due to a ‘poisoning’ of the 
walls of the vessel by carbon monoxide. The results 
are explained on the bonis of a reaction which starts 
at tho surface of the vessel and proceeds by a chain 
of reactions. The lower limit is then determined by 
tho diffusion of active centres to the wall of the vessel 
and is lowered by inert gases which diminish this 
diffusion. The upper limit is determined by a de¬ 
activation process taking place in tho gas phase. Tho 
second paper, by Hinshelwood and Moelwyn-Hughes, 
deals with tho hydrogen-oxygon reaction in silica 
vessels, and describes experiments on the lower limit 
of pressure for explosive reaction. As with carbon 
monoxide, inert gases lower this limit, and here there 
is rough quantitative agreement with the assumption 
that the inert gas prevents the loss of active centres 
by diffusion to tho wall. 

Short Wave Radio Propagation.—In view of the in¬ 
creasing use of short waves for radio communication, 
any new facts concerning them arc' of great interest 
to engineers. In a paper read before the Institution of 
Electrical Engineers on Decembor 7, Prof. J. Holling- 


worth gave experimental data obtained by examining 
signals with a cathode ray direction finder, received 
at distances up to 7,000 miles, having frequencies of 
the order of 10,000 kilocycles a second. The work 
carried out is part of the programme of the Radio 
Research Board. The two outstanding features noted 
in the research are the systematic appearance of 
certain oyelic forms on the end of the tubo of the 
direction finder and the large values obtained for 
the horizontally polarised electric components. An 
ellipse, which is generally in a violent state of 
oscillation, is seen in the tube. This shows that there 
is an abnormally polarised wave present. ‘Fading’ 
gives a change in tho size of the ellipse without 
change of shape. An analysis of the ellipse forms 
is given based on Appleton’s magneto-ionic theory. 
This thoory predicts that in general each up-going 
ray will be split into two elliptically polarised com¬ 
ponents with opposite directions of rotation, which 
recombine on emergence from a layer where they 
have suffered differential phase change and absorp¬ 
tion. Tho author concludes from the ovidonco that 
in general the magneto-ionic theory seems to provide 
a reasonable explanation of the majority of the 
observed phenomena. The experiments were 
originally undertaken in a spirit of pure inquiry but 
some of the results are so surprising that they 
inevitably challenge accepted ideas. 


Astronomical Topics 


The Leonids.—Tim fullest series of observations yot 
to hand was made by Dr. V. Gutli at Stary Smokovec 
in Czechoslovakia (height 1,020 metres). Do gives 
in TJ.A.l. Circular No. 408 the following table of his 
observations : 


U.T. 

Nov. 10 

Nov. 17 

Nov. 1H 

Nov. 10 

Nov. ‘JO 

0*- -in 

16 

cl. 

cl. 

cl. 

cl. 

1-2 

42 

d. 

cl. 

cl. 

3 

2-3 

40 

cl. 

cl. 

0 

6 

3-4 

67 

d. 

cl. 

6 

cl. 

4-5 

03 

cl. 

5 

3 

3 


cl. means cloudy or misty. 


On tho first night there were 15 rnetoors brighter 
than mag. 0. One that was soon at 3 h 36“ on that 
night was a detonating meteor, mag, - 5. The 
above figures suggest that maximum inay have 
occurred during daylight on November 16[ which 
would accord with prediction. 

Mr. M. A. R. Khan mode the following observations 
of Leonids at Hyderabad : Nov. 8, 11 in 60®; Nov. 9, 
6 in 30*>; Nov. 11, 10 in 00 m ; Nov. 12, 9 in 80“ ; 
Nov. 13, 2 in 30“ ; Nov. 14, 7 in 60“; Nov. 16, 20 in 
70®. Two meteors on Nov. 8, and four on Nov. 16, 
were noted as bright. The observations were made 
between 20 h and 23Jh U.T. on the days named. The 
nights of Nov. 10, 15, and 17 were cloudy throughout. 

Planetary Perturbations,—Prof. W. H. Pickering, 
in an article in Popular Astronomy for November* 
criticises a paper by Prof. E. W, Brown (Mon. Not. 
Boy* AM. Sac.* vol. 92, p, 80) in which the statement 
occurs “From time to time statements have been 
published . , . that tho maximum observable effect 
of one planet on another will take plaoo at or close to 
conjunction. How completely erroneous such state¬ 
ments are can be shown . . Prof. Pickering dis¬ 
tinguishes botween the largest perturbations and 
those of sharpest curvature. He admits that tho 
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former tako place when the planets are on opposite 
sides of the sun ; but the wave produced by them is 
so long that in tho case of a planet that has only 
completed one revolution since discovery they cannot 
bo separated from errors in assumed eocontricity and 
perihelion point. Those that occur near conjunction 
of the planets, though smaller, are easier to dis¬ 
tinguish from errors of the elements, owing to their 
more rapid change. Prof. Pickering appears to justify 
this assertion by recalling tho circumstances of the 
discovery of Neptune. Bouvard, in his tables of 
Uranus published in 1821 (the year of its conjunction 
with Neptune), rejected all the observations of 
Uranus made before its discovery in 1781 ; neverthe¬ 
less, his tables soon began to exhibit appreciable 
errors. These were prominently shown in the Oam- 
* bridgo observations of 1828 ; in 1834, the Rev. T. J. 
Hussey wrote to Airy suggesting the existence of an 
exterior planet, and offering to search for it if an 
approximate position could bo given. Bouvard 
himself had tho same idea in 1837. Airy admitted in 
that year that the “errors of longitude are increasing 
with fearful rapidity”, though he had not xnuoh 
confidence that the position of the unknown could be 
determined ; he said, however, that the facts “tended 
greatly to impress upon astronomers tho absolute 
necessity of seeking sonic external cause of dis¬ 
turbance”. Prof. Pickering’s deduction that an 
observable effect does occur about the time of con¬ 
junction appears justified. It is well known that he 
tried to deduce from the observations of Neptune the 
position of an external planet; ho made three 
different determinations of its position, which were 
published in 1909, 1919 and 1928 ; the middle one 
was within 69' of the true place of Pluto at the time 
of publication, the others were some 27 9 away from 
it. In fact, Pluto was photographed at Mount Wilson 
in 1919 as a result of that prediction, but the images 
were not detected until 1930, 
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The Discovery of Peking Man* 


I N his Croonian lecture on Sinanthropus or Poking 
man, Prof. Davidson Black gave a full and 
detailed account of the circumstances leading up to 
the discovery of the skeletal and cultural relics of 
this primitive human type and of the conditions, 
geological and other, in which they were found, 

The first indication of the presence of early man 
to be found on the site was in 1921 when Dr. J. C. 
Anderssen, then" mining adviser to the? Chinese 
Government, noticed fragments of white quartz 
among loose talus at the foot of fossiliferous deposits 
exposed in the south wall of a disused quarry in the 
Ordovician limestones at Choulcoutien. As no quartz 
of any kind occurs naturally in this part of the 
Choukoution area, ho at once inferred the presence 
of primitive man, From this point Trof. Black 
described the investigations which led to the discovery 
of a fossil tooth, first announced in 1926 on a report 
from Uppsala, where material from Choukoution was 
under investigation ; the discovery of the fossil 
tooth by Dr. BOhlin in 1927, upon which was based 
the recognition of a new human genus, Sinanthropus ; 
and the discovery of the first and second of the two 
skulls in 1929 and 1930 by Dr. W. C. Pei, under the 
Oenozoic Research Laboratory, which was organised 
by the Goological Survey of China in 1929 and now 
functions as an integral part of that service. In 
1930 the Geological Survey acquired by purchase 
full title to the Sinanthropus site, which is thus 
preserved to science for all time. 

In 1931 Dr. Pei discovered artifacts and evidence 
of Peking man’s use of fire in an undisturbed fire- 
blackened stratum. Prof. Black also referred to the 
othor skeletal fragments recently described, as well 
as to six lower jaw fragments, of which an account 
is to appear shortly. The ondocranial cast which 
has boon prepared indicates that Sinanthropus was 
right-handed and possessed a nervous mechanism 
for the elaboration of articulate speeeh. 

In his account of the conditions of the discovery 

* Subrttaneo of the Croonian lecture delivered by Prof Davidson 
Black before the Royal Society on December ft. 


Prof. Black was on what was probably to most of 
his audience less familiar ground. Channels and 
caverns have been hollowed out of the Ordovician 
limestone by the solution action of ground water ; 
and after the elevation of the formation, erosion 
removed the overlying Rtrata. Fissures which formed 
have boon filled and those deposits converted into 
travertine. 

The cavern occupied by Sinanthropus was large, 
of irregular shape, arid opened towards the river 
valley to the east. Throughout the time it was 
being gradually filled by detritus, it was wholly or 
in part occupied by Sinanthropus. His occupation 
must have extended over hundreds, probably 
thousands, of years, for moro than thirty metres 
of undisturbed strata remain, showing evidence of 
liis presence throughout. During the later part of 
his occupation tin* fauna did not change, but 
remained typically that of the upper part of the Lower 
Pleistocene. 

Most of the northern limestone wall limiting the 
original cave has boon removed by modern quarrying 
operations exposing the solidified detritus. Up to 
1932, excavations of the actual deposits have been 
confined to the regions accessible from tho northern 
face. Work is now progressing along tho line of 
contact between tho accumulated deposit and the 
southern wall of the original cave. 

Tho modem cave of Ivotzotang is really the result 
of recent excavation, made probably by quarrymon, 
in the relatively unconsolidated portion of the 
groat stratified breccia comprising the eastern portion 
of the main Choukoution deposit. The northern wall 
is part of the original northern wall of the oavem. 

Prof. Black also referred to the artifacts and the 
recent study of them by Dr. W. C. Poi and P. Teil¬ 
hard do Chardin, from which it is concluded that 
Sinanthropus , “culturally speaking, is to bo considered 
as an early representative of the Old Palueolithio 
cyole, but his craft displays a crudity which indicates 
that he but obeyed and never mastered the materials 
with which he worked”. 


y Capacitance [Hygroscopy and some of its Applications 

By Dr. W. Lawrence Balds, p.r.s. 


S OME experiments were briefly noted in this 
journal last April 1 whereby the high dielectric 
constant of water was used to indicate variations in 
the water-content of substances contiguous to a 
leaky condenser, by means of a resonance method. 
It would soem that other workers are exploring the 
same track, with the difference that they draw 
samples which are placed in special condenser- 
containers for measurement, whereas I prefer to take 
full advantage of the method in evading the ubiqui¬ 
tous ‘sampling-error’ so far aa possible; even at the 
sacrifice of some accuracy in the actual determination. 
Great accuracy is probably unobtainable in any case ; 
the dielectric constant even of free water is not a 
constant, but the margin of difference between water 
around 80 and most other common substances below 
8 is large enough for most classes of comparative 
work. 

The necessary apparatus is as portable as an 
a$tach6 case, and is proving itself to be of versatile 

Nq. 3294, Vol. 130] 


utility. Examples will shortly be given. On the 
analogy of resistance thermometry, I suggest that 
the general technique might bo termed ‘capacitance 
hygroscopy’. 

The arrangement at present used is necessarily 
capable of improvement in electrical design, but it 
functions very usefully when its limitations are 
respected, especially since the discovery of papers by 
Lattey and his collaborators has allowed voltage¬ 
tuning to be incorporated. 1 This is dono by applying 
the resonator voltage to the grid of a second valve, 
the anode current of which then indicates the voltage, as 
in the Moullin thermionic voltmeter 8 ; the coupling 
between the generator and resonator can be kept 
very loose, and a feeble and portable generator used 
with safety. The triple circuit shown in Fig. 1 is also 
a plan of the arrangement. It undergoes small zero 
shifts due to temperature and also to parth-capacity, 
but 'these are eliminated by zero-setting with one 
variable condenser, prior to measurement on the 
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other one. Variations of resistance in the unknown 
capacity can also alter the ‘capacitance’ readings, in 
spite of voltage tuning, as Lattey has recently pointed 
out; the elimination of these errors is no doubt 
possible, but even now it is practicable to obtain 
accurately comparative readings in repetition work, 
the voltage indications serving as a warning of 
abnormal conditions. Definite fixation of frequency 
by a quartz crystal, capacity coupling, and proper 
screening, are obvious improvements next to be mode. 

Throe examples of very diverse applications will 
now be outlined. 

Soil-Water Determinations 

The buried condensers are, as formerly described, 
made from purchased glass web-tube, or from home¬ 
made capillary web-tube produced by blowing two 
bulbs together and then drawing them out. Staybrite 
steel wire (33 s.w.g.) is used for the final lead-in, to 
avoid amalgamation. Gutta-percha seals these wires 
in tho entrance to the web-tube. The larger tubes are 
wrapped in a thin skin of cotton fabric dipped in 
plaster of Paris, so as to stabilise the capillary water 
conditions in contact with the glass ; an assumption 
is made here 1 *. The leads are made of thin widely- 
spaced wires inside gas-pipe, so that they may be as 
insensitivo as possible to the soil-water variations 
until tho web-tubo is reached at depths of three 
metros or so, but their design is not yet properly 
Worked out. 

Some very complex curves for changes in soil- 
oapacity with changes of moisture have recently been 
published, 4 determined by a compensated bridge 
method. They contrast very sharply with such 
simple curves as Fig. 2, which seem to me to be 
more inherently probable. Actually even these latter 



Fid. X—Circuit diagram and plan. X150 m.; 2000 kr.; 3 = 0*00. 

Sice : 12cm. x32 cm. x 38cm. Weight 8 kgm. 

ore more complex than those obtainable in deep soil, 
because tho capillary web-tube condensers wore 
buried initially in air-dry soil which was allowed to 
swell freely on saturation with water, and then to 
shrink into a compact block as it dried. In the field 
one would not obtain the volume increase except 
near the surface. The inflection shown by both 
curves, representing two separate experiments, near 
the point at which deep soil becomes water-logged in 

No. 3294, Vol. 130] 


the field, 4 marks the upper liraitof capacitanoe under 
deep soil conditions. The fragment of hysteresis loop 
obtained after oven-drying and slowly damping again 
by exposure to air, is probably also abnormal in 
width, owing to minute air-space cracks developing 
between the soil and the bare capillary glass. 

Testing Cotton Bales 

Ah president of tho Trustees of the new Alexandria 
Testing House, founded in consequence of an inter¬ 
national trade agreement. I have been given excep¬ 
tional facilities by the pressing firms of Alexandria, 



"Capa city” or Wcb tubes ; jujuF . 
Fig, 2. Soil moisture. 


to obtain data from bales specially prepared to 
various moisture contents, while Mr. D. A. Newby 
has collaborated in making the oven tests more exact. 

| Capacitanoe tests are now being taken as routine on 
the hoops of all bales from which oven-tests are to be 
made, so as to accumulate several hundred pairs of 
observations. It already seems likely that so long ns 
the test is limited to freshly pressed and homogeneous 
bales, as formerly suggested, we have a useful and 
rapid method of control which can test every bale 
made, and can do so at much less cost than the usual 
oven-testing of every tenth bale. Whether it can be 
trusted to the extent of dispensing with oven-tests 
at the press-foot remains to be seen. 

I excluded the non-homogeneous bale from the 
original scheme of possible capacitanoe tests, but the 
finding of a solution for the speoial problems created 
by the presence of a wet or dry outer layer, or even 
more complex distributions of water in depth, is most 
alluring. It now appears that differential testing at 
various depths can be done by altering the grouping 
of the bale hoops upon which contact is made when 
the attach^ case is hung on the bale. Fig. 3 shows 
how the drying of the surface during hot dry summer 
weather, from one day to another, is much more 
noticeable when successive hoops are ‘contacted’ 
(2,4,3 v. 3,5) than when deeper penetration of the 
field of force is secured by missing out three inter*, 
vening hoops (2.10 v. 0). Such a figure is also a 
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nomograph for determining moisture content. The 
case is analogous to resistance measurements in 
geophysics, but the curve of penetration seems 
unfortunately to be much flatter. 

An incidental fact is that the ‘capacitance’ observed 
by our system of using the bale-hoops themselves as 
condenser ‘plates’ is almost exactly proportional to 
the volume of the triple dielectric—air, cotton, water 
—and not to its thickness. A similar departure from 
convention is shown by the capacitance of ‘hoops in 
air’, namely, a bale-skelot-on of hoops spaced out on 
thin wooden rods ; the capacitance of a few wido- 

BALE WEIGHT . 



»■ On day ajCtr f>rt ssmj . 

-Ten days la Ur . 

Fig. 3. Cotton halos. 

spaced hoops is markedly higher than it should bo 
in relation to the reading from close-spaced hoops. 

A trial of the method at Manchester Docks on a 
day when the weather was typical for the locality, 
using a hoop-grouping which tested only the surface 
of the bale, gave the interesting result that the surface 
moisture content was so high as to be off-scale, 
although the average of the whole bale when oven- 
teeted was near normal. The bale had gained two 
pounds in weight since being taken off the ship. The 
demonstration was a failure from the spinner’s view¬ 
point, but very successful from the exporters’. 


Indicating the Growth of Crops 

If is Common experience that the capacity of a 
radio antenna is increased by the increasing proximity 
of branches of trees, but we are not aware that the 
phenomenon has been used in the inverse direction, 
to measure the growth of the tree, 

” Borne small scale experiments in my English garden, 
m&je ohipfly on the exceptionally difficult subject 
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provided by a grass lawn, show that the capacitance 
hygrometer apparatus is usable to give instantaneous 
readings of the changes in capacitance consequent on 
increased water-content due to enlargement by 
growth. Two forms of ‘condenser’ have been used, 
the first being bare wire netting half a metre square, 
supported on insulation at 5 cm. above the surface 
of the lawn, with a counterpoise earth of similar 
netting below it, pegged down firmly ; the grass anS 
clover grew through this lower plate of the condenser, 
the capacity of which rose as shown in Fig. 4, evidently 
following the varied weather of the period, and the 
final removal of one-fifth of t he grass with a hot iron. 

Such arrangements of hare wire suffer from 
instability, on account of defective insulation, 
especially when water-drops are present after rain 
or dew. This is more easily examined by using 
miniature antennae of wires stretched under constant 
tension. If rubber-covered wires are used, including 
a counterpoise wire, the ‘capacity’ observed is inversely 
as the voltage, due to dielectric absorption. 

A workable arrangement consists of three such 
wires, each 3 metres long. One is pogged firmly 
down to the surface of the freshly mown lawn as a 
counterpoise, the other two supported above and 
parallel, forming an equilateral triangle in ond view, 
of 3 cm. side. The field of force between the two 
upper wires on one hand, and the counterpoise on 
the other, passes through the growing grass ; the 
initial capacity is about 100 pgF., and may rise as 
much os seven or eight (jljxF. in a day. From this 
starting point wo can design longer and more widely 
spaced antemifo, and it should bo a simple matter 
to string huoIi antonnic across a field of growing 
crops ; the reading could be made continuous by 
coupling my universal recorder to the condenser dial 
and operating it by a contact on tho milliammeter ; 
the decrement of the circuit as well as the capacity 

Time : - July . /jj* 



would thus b© recorded. Tho method seems eminently 
suited to cereal crops, which have hitherto presented 
serious difficulties in growth-measurement. As before, 
the sampling error becomes trivial. 

In all such arrangements it is evident that the 
capacitance increment for a given volume of growth 
will change progressively, so that it would be difficult 
to establish a quantitative relation over Jong intervals 
of time. But this is relatively unimportant, since 
long-period growth is obtainable by cruder methods; 
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the discrimination between growth-rates on succes¬ 
sive days is easy* and this has been the difficult part 
of field-growth measurement. 

An extensive publication of the results obtained in 
the many thousands of readings which have been 
taken by this method during the past year does not 
seem justifiable, since so many of them have been 
devoted to elucidating electrical difficulties which 
could probably have been solved a priori by a more 
competent worker. Some detailed publication on the 
special case of the cotton bale will in any case be 
necessary, on account of its commercial importance. 
On the other hand, it is clear, from letters received, 
that tho application to soil alone is of interest to 
an unexpected variety of scientific students. There¬ 
fore it seemed desirable to put together an outline of 
all the essential facts, difficulties and limitations thus 
far encountered, so that other workers may be able 
to develop tho application of tho technique to their 
own special problem, and yet may realise that such 
application is in itself an experimental investigation 
of the technique and of its many side-issues. The 
method is qualitative rather than quantitative, and 
is best used under standardised conditions, until such 
time as it is more fully worked out; meanwhile, 
advice and independent effort in so doing would bo 
welcomed. 

1 W. L. IlAllft, Nature, 120 , 505, April 2, 1932. 

1 For cxumpln, Lattry and Davlos, Phil. Mag,, 12 , 1111 ; 1931 . 

■ Mmillln. K. H., "Radio-Frequency Measurements". Griffin, 
London, 1931. 

'J. Agric. Sri.. 1932. 

• W. L. Balls, J. Agrir. Sri.. 1913. 


University and Educational Intelligence 

Birmingham.— At a meeting of tho Council on 
December 7 the Pro-Chancellor (Sir Gilbert Barling) 
announced a generous gift by Lady Barber, widow 
of Sir Honry Harbor, founder of the Faculty of 
Law in tho University. Tho benefaction consists of 
securities providing an annual income of about 
£12,000, to be devoted “to the provision of an 
Institute of Fine Arts in the University; to the 
advancement of music and musical education in the 
University, and to further developments in tho 
Faculty of Law which was brought into existence 
by the founding of the Barber Chair of Law”, Tho 
deed of trust provides for tho erection of a building 
on the University site at Kdgbaston to include 
galleries for exhibition of works of art, a chamber 
for musical recitals, and a musical department with 
a library and & musoum for the accumulation of 
musical manuscripts. 

The Pro-Chancellor, Sir Gilbert Barling, has 
announced his intention of retiring from office at 
the end of tho year. Sir Gilbert Barling, who 
succeeded the first Vieo-Chancollor (Alderman C. G. 
Beale) in 1913, has on extraordinary record of 
personal servico to tho University, in which, at the 
age of seventy-soven years, he still takes a very 
active interest. 

A grant of £50 has been made from tho Lapworth 
Research Fund to cover the cost of cataloguing 
pamphlets, maps, etc., of the late Prof. Lapworth 
for the Lapworth Library of the Department of 
Geology. 

London. —The Mercers* Company and the Fish¬ 
mongers’ Company have decided to make grants to 
the University in the shape of annual payments 
extending over a series of years and amounting in 
eaoh case to a total of £10,000. These gifts will be 
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applied by the University towards meeting the cost 
of the new Ceremonial HaU to be erected on the 
University’s site in Bloomsbury. 

The Institution of Naval Architects scholarship, 
valued at £130 a year for three years, will be offered 
for competition in 1933. This scholarship is open 
to apprentices under the age of twenty-three years, 
from the royal dockyards or private shipyards, and 
is tenable at the Royal Naval College, Greenwich, 
or the Universities of Glasgow, Durham (Armstrong 
College) or Liverpool. Full particulars may be 
obtained from the Secretary of the Institution of Naval 
Architects, 2 Adam Street, Adolphi, London, W.C.2. 

The twenty-first annual Conference of Educational 
Associations will bo hold at University College, Gower 
Stroet, London, W.C.l, on January 2-9, under the 
presidency of the Right Hon. the Earl of Athlono. 
On January 2 there will bo a joint conference on 
“The Trend of Education” at which Mr, H. Rams- 
bothum, Parliamentary Secretary to the Board of 
Education, Miss W. Meroier, principal of Whitelands 
Colloge, and Mr. J. E. Barton, president of the 
Association of Head Masters, will speak, 


Calendar of Geographical Exploration 

Dec. 2i, 1605.—Torres Strait 

Pedro Fernandez dc Quiros, accompanied by Luis 
Vaez do Torres in a second ship, left Callao. Quiros, 
while pilot on a previous expedition to the Santa 
Cruz group, had become fired with tho idea of a 
groat southern continent, thought by him to lie near 
Santa Cruz. Quiros passed through tho centre of the 
Low Archipelago, thence north of Samoa and the 
Fiji group and finally discovered Espiritu Santo in 
the New Hebrides. Quiros then returned, but Torres 
continued, discovered the strait named after him and 
proved tho insularity of New Guinea. His discoveries 
passed unheeded at the time, but after the capture 
of Manila in 1762, his narrative fell into the hands 
of Alexander Dalrymplo and tho value of his work 
was realised. 

Dec. 21, 1835.—Exploration of Oman 

Li cuts. Wo listed and Whitelook reached the fertile 
district south of Jabal Akhdar, the main range of 
Oman. There they were astonished to seo “verdant 
fields of grain and sugar cano . . . and streams 
flowing in every direction”. Wellsted was the first 
to explore this south-eastern comer of Arabia scienti¬ 
fically and was, for part of the time, assisted by 
Whitelock. Political disturbances prevented Wellsted 
from crossing the desert to Nejd and ho returned to 
India in 1836. 

Dec. 23,1558.—An English Trader in Russia 

Anthony. Jenkinson reached Bukhara. He was a 
trader who hod travelled in the Levant and went to 
Russia in 1557. There he set out from Moscow, 
reached the Volga and sailed down it to the Caspian, 
making a rough survey of the north of that sea. 
Thence he travelled to Bukhara, where he spent 
three and a half months, returning to England 
through Russia. In 1561 lie went to that country 
again and, following a route along tho west of the 
Caspian, reached Kazvin, the capital of Persia, in 
October 1562. Though his journeys did much to 
increase our knowledge of Russia, and the lands to 
the south-east of it, English trade via that route 
ceased in 1581, thus giving an impetus to voyages in 
the Levant. 
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Societies and Academies 

London 

Geological Society, Nov. 23.—A, E. Mourant: The 
geology of eastern Jersey. The area described 
includes tho whole of the Jersey volcanic series and 
certain associated rocks. The oldest formation in 
the island is the Pre-Cambrian shale series, consisting 
of grey mudstones and shaly grits. This is succeeded, 
with a slight unconformity, by the volcanic series, 
the field relations and petrographic characters of 
which are described. The volcanic rooks of northern 
Brittany differ in some respects from those of Jersey. 
Reasons are given for regarding tho Jersey volcanic 
rocks as Pre-Cambrian. Tho field relations of tho 
plutouio rooks of the area are discuss**!.—E. Willbourn 
and F. T. Ingham : Tho geology of the Scheelite mine, 
Kramat Pulai Tin Limited, Kinta, Federated Malay 
States. There are a number of occurrences of scheelite 
ore ftt Kramat Pulai, one of them of considerable 
dimensions, and the ore is of unusual character, being 
a coarse-grained intergrowth of fluorite and scheelito, 
with loss than one per cent, of other minerals. The 
granite which built up tho great main range of the 
Malay Peninsula was the source of tho ore, as it was 
also of the rich tin deposits that are worked there. 
Kramat Pulai is situated on the contact zone bel ween 
the huge piutonic mass and the limestone into which 
it is intruded. The limestone was converted to 
marble by the intense folding and thermal action 
that accompanied the intrusion, and an interstratified 
bod of shale and silt was metamorphosed to pyroxeno- 
schist and biotite-schist. Gently pitching anticlinal 
structure*) were imposed upon tho metamorphosed 
rocks, and minor faults at right angles to them were 
occupied by aplite dykes. Ro-opening of the fissures 
brought in pegmatitic material, permitted solutions 
rich in tungsten fluoride to havo access to the lime¬ 
stone below tho schist-bed. forming crystalline inter¬ 
growth of scheelite and fluorite. All the scheelite* 
fluorite ore is of identically coarse texture, whether 
it occurs in a large mass more than 100 feet across, or 
in a thin vein, I inch thick, of secondary origin. 
The temperature of formation of such thin veins 
must have been low. 

Cape Town 

■Royal Society of South Africa, Sept. 22.—J. Groves 
and E. L. Stephens : New and noteworthy South 
African Charophyta (2). Descriptions and figures are 
given of nine new species, also figures of N. plummet 
and C. atachymorpha , and a revision of the species 
which Braun included under C. Kruussi and C. 
pkceochiton .—E. D. Loseby: Repeated conjugation 
in Cloeterium pritekardianum , Arch. Conjugation, 
following immediately on a period of rapid coll- 
division, occurred three times within a period of two 
months in a culture of this species. Each period of 
active reproduction lasted for about ten days, and 
there was a fortnight of quiescence between. During 
the period of quiescence the species was represented 
by undersized cells, and recurrences of active repro¬ 
duction occurred when they had reached mature Bize. 
—M. R, Levyrts : A revision of Loboslemon , Lehm„ 
and a discussion, on the species problem In the 
revision of Lobostemon it has been necessary to 
separate a small section as a new genus Echioatachya . 
Loboatemon is divided into five natural groups 
characterised by well-marked floral characters. 
Vegetative characters are very variable. Twenty- 
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eight species of Lobostemon and three species of 
Echioatachya are described.—A Zoond: The mechanism 
of projection of the chameleon’s tongue. Experi¬ 
ments are described dealing with the muscles of the 
tongue and tho hyoid apparatus, and with the lingual 
nerves, arteries and veins.— H* A. Shapiro and L. P. 
Bosman: Note on the skin-secreting mechanism of 
Xenopua Icevia. Tho findings of Hogbon, Charles and 
Slome that removal of both lobes of the pituitary in 
Xenopus loads to a cessation of skin secretion in 
response to mochanical stimulation, are confirmed. 
This phenomenon as a result of anterior lobe removal 
takes longer to occur. That the mechanism involved 
in the skin-secreting response is vaso-motor is unlikely, 
in view of the fact that injections of histamine have 
no effect on the secreting reaction, while adrenaline 
produces a copious viscid secretion.—I. Schrire and 
H. Zwarenstein: Protein metabolism and tho effect of 
injection of pituitary extracts on normal and cas¬ 
trated animals. Both anterior and posterior lobe 
extracts decrease tho high eroatinino excretion in 
castrated male rabbits almost to pro-castration levels. 
The effect on tho normal rabbits is very slight,— 
W. J. Copenhagen : Sulphur as a factor in tho corrosion 
of iron and steel structures in the soa. Observations 
on the film potential of twenty-one iron and steel 
structures gavo a constant value of --0*3770 volts 
(standard error ±0*0028). Tho presence of a primary 
and a secondary film on Boa-water corroded iron and 
the significance of sulphur in tho primary film art' 
discussed, togothor with tho occurrence of sulphur 
in corroded zino plates on ships’ bottoms and the 
possibility that the constant film potential is an iron 
sulphide—carbon dioxide reaction. 

Rome 

Royal National Academy of the Lincei: Communica¬ 
tions received during the vacation.—G. A. Blanc; 
Persistence of anisotropic structure in silica obtained 
by tho action of acids on leu cite. When a crystal of 
leu cite is treated with a strong mineral acid until all 
the potash and alumina are removed, arid is after¬ 
wards washed with water and allowed to dry in the 
air, it exhibits not only the original external crystal¬ 
line form—which might indicate mere pseudo¬ 
morphism but also the internal crystalline structure 
characteristic of tho complex KAlSi s 0 6 .—Vladimiro 
Bernstein: Theorems relating to the singular points 
of Dirichlefc’s series.—Maria Cibrario; Preliminary 
studies on tho linear equations to the partial deriva¬ 
tives of tho second order of mixed hyperbolic- 
parabolic typo.—A. Del Chiaro: The smoothing pro¬ 
cedure of Schwarz.--M, Haimovici and E. Popa: Cor¬ 
respondence for parallel tangent planes.- B.Hostinsky : 
Integration of linear functional transformations.-- 
L. Laboccetta: The effective integration of discon¬ 
tinuous functions (1) : Summation of punctiform 
functions.—L. Allegretti: The structure of the lino 
6708 of lithium observed in emission. In agreement 
witli previous results, the distance between tho two 
principal components of this line is found to be 
0*155 A. and that between the satellite or loss intense 
component and the component of greater wave-length, 
0 149 A.—L, Pincherle: A perturbed series of tho 
spectrum of ionised aluminium. Confirmation is 
obtained of the interpretation recently given by 
Shenstone and Russell of certain irregular series in 
line spectra which divorge somewhat, from Ritz’s 
formal. Ranzi: Now arrangement for investigating 
the structure of the Heaviside region.—G. A. Barbieri: 
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Electrolytic preparation of certain complex salts of 
divalent silver. The preparation of various dipyridyt- 
argentic compounds from the persulphate is de¬ 
scribed.—R. Bigazzi: A structural constant relating to 
changes of state. If T is the absolute temperature at 
which any change of state of a compound occurs, P 
the molecular weight, and p the specific gravity at 
15/4°, it is found empirically that the formula 
TPtp* ^constant — A' or, since the molecular volume 
V^PIp, TV Ip—K is valid for compounds of similar 
chemical structure. This expression has an advantage 
over the parochor, in that it contains only magnitudes 
which are either known or readily determinable. By 
the introduction of a factor of complexity c, which 
represents the greatest width of tho graphic formula 
for any compound, tho expression TPip 2 c ^K' t 
whioh gives an approximate constant for tho change 
of state of all molecules of different structures, is 
obtained. —F. Garelli and G. Racciu: Triphony 1 phos¬ 
phate as a cryoscopic solvent. Cryoscopic measure¬ 
ments show that, at 50°, sulphur dissolved in triphonyl 
phosphate has a molecular magnitude corresponding 
with the formula S 10 . In the same solvent, iodine 
exists as I t . trimethylenotrinitrotetrarnine as the 
trimoride (CH a N.NO B ) 8 , and indigo as tho simple 
molecule —V. Famiani and V. Zagami: 

Comparison between the reconstructive food valuos 
of certain vegetables and grain. After fasting, pigeons 
gain in weight more rapidly on a diet based on 
Ervum lens , Lathyrus sativus or Lathyrus cicera than 
on one based on Triticum vtdgare. Moreover, the 
recovery of a given percentage loss of weight requires 
appreciably loss of the former than of the latter diet. 
—C. Andreatta J Now investigations on bianchite : 
synthetic* bianchite. Crystallisation of a solution 
containing zinc and ferrous sulphates and sulphuric 
acid yields an isomorphous mixture of composition 
approximating to that of natural bianchite, for 
which the formula (Zn, Fe)S0 4 , 6H a O, with the ratio 
ZnO : FeO very nearly 2 : 1, is established. 

Washington, D.C. 

National Academy of Sciences ( Proc 18, 567 608, 
Sept, 15,1032). Alan W. C. Menzies : The vapour pres¬ 
sure of liquid water that has recently been frozen. 
T. C. Barnes has reported that water containing large 
quantities of trihydro 1 (associated water molecules) 
promotes the growth of alga?. ]f recently frozen water 
contains mom such associated molecules than recently 
condensed water, it might bo expected to show a 
different vapour pressure. Experiments at 25° and 3° 
with a glass differential pressure apparatus showed 
no such difference. —Henry B. Ward : The origin of the 
landlocked habit in salmon. Such races of salmon are 
known from many rivers of North America and else¬ 
where, often where there is no barrier preventing the 
fish from migrating to the sew after hatching in tho 
upper waters. They are generally smaller than tho 
sea-run species from which they probably originated. 
It is suggested that the chief factor in the production 
of such dwarf races is temperature of the surface 
water, rather than a stream barricade or food abun¬ 
dance. For example, a power dam creates a lake with 
little current, the surface waters of which quickly 
attain a temperature too high for the young fish ; the 
fish descend to the cooler layers and, finding no outlet, 
remain there. Glacier action and earth movements in 
the past may have had similar effects, leading to the 
appearance of landlocked fish in streams which now 
have no barriers.—N. A. Wells; The importance of the 
time element in tho determination of the respiratory 
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metabolism of fishes. Fish were transferred to a 
constant flow apparatus and their oxygon consump 
tion measured. For the speoiee used, Fundulue 
parvipinnis , of average weight 6 gm. at a temperature 
of 13° C„ the average value over a period of eight 
hours after a lapse of twenty-four hours or more in 
the respiratory chamber represents the normal 
metabolism. High values are obtained while the fish 
are settling down in their new environment and any 
disturbance immediately increases the metabolic rate. 
The temperature of the environment before entering 
the respiratory apparatus has little effect on tho 
general trend of the metabolism.—Otto Struve: Thermal 
Doppler effect and turbulence in stellar spectra of 
early class. The lines of these spectra have cores of 
the width required by the theory of Doppler broaden¬ 
ing. The fuzzy lines in the spectra of A t B and 0 
stars are probably due to 'rotational* broadening 
rather than to turbulence.—-O. Struve andW. W. Morgan: 
On the intensities of stellar absorption lines. A brief 
report of work in progress at Yerkes Observatory. It 
is known that the relative intensities of the singlet 
and triplet lines of helium are not the same in all 
stars ; there are similar differences in the doublets 
and quartets of singly ionised oxygen and even in the 
multiplets of other demonte. No explanation is 
offered.—H. S. Vandiver: Note on the divisors of tho 
numerators of Bernoulli’s numbers.—G. A. Miller: Non- 
group operations,' -Arnold E. Ross : On representation 
of integers by quadratic forms. 


Forthcoming Events 

MONDAY, Duo. 19 

Royal Geographical Society, at 8.30.—-H.R.H, Prince 
Sixte of Bourbon : “Great Routes of the Sahara, Past 
and Future”. 


Official Publications Received 


Great Britain and Irsland 

Institute for Research In Agricultural Engineering: University 
of Oxford. Increased Production in Agriculture : Papers read at the 
Meeting of the British Association for the Advancement of Science at 
York, 1932. By Dr. H. J. Denham. 6. J. Wright, A. J. Healer and 
J). R. Bomforrf; with a Commentary by C. S. Orwin. Pp. 86. 
(Oxford.) 1#. 

Transactions of the Royal Society of Edinburgh. Vol. 57, Part 2. 
No. 13 : The Genera Dictyoeonoidet Nuttall, Lockhartia nov., and 
Rotalia Lamarck ; their Type Species, Generic Differences and Funda¬ 
mental Distinction from the IHctyoconus Group of Forms. By Lleut.- 
col. L. M. Davies. Pp. 397-428 + 4 plates. (Edinburgh: Robert 
Grant and Son ; London ; Williams ana Noygatc, Ltd.) 6s. 6 d. 

Journal of the Chemical Society. November. Pp. tv+2665-2812+ 
vill. (London : Chemical Society.) 

The University of Manchester: The Manchester Museum. Report 
for the Year 1931-32. Pp. 23. (Manchester.) 6d. net. 


OTHBR COUNTHI09 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Series, Vol. 20, 1980, No. 3. Pp. clxxxv. (Calcutta.) 4.8 rupees. 

A males del Museo National de Hfstoria Natural Bernardino Eiva- 
davla, Buenos Aires. Tomo 36. Pp. xt + 341+96 {dates. (Buenos 
Aires.) 

Sudan Notes and Records. Vol, 16, 1932. Part 1. Pp. iv + 
167 + 23 plates. 30 P.T.; 6s. Part 2. Pp. iv+169-280+16 plates. 
30 P.T.; 6*. (Khartoum : Sudan Notes and Records.) 

Japanese Journal of Physics. Transactions and Abstracts, Vbl, 8, 
No. IT September 18. Pp. lli+66+20. (Tokyo: National Research 
Council of Japan.) 


U.8. Department of the Interior: Geological Survey. Bulletin 
831-B : The Ashland Coal Field, Rosebud, Powder River and Ouster 
Counties, Montana, By N. W, Bass, (Contributions to Economic 
Geology, 1931-32, Part 2.) Pp. v +10-105+plntes 3-«7. Bulletin 
836 : Geology and OU Resources of the Elk Htlfi, California, lnciudtog 
Naval Petroleum Reserve No. 1. By W, P, Woodring, P. v. Roundy 
and H. R. Farnsworth. Pp. v+82+22 plates. 00 cents. Bulletin 
830-K : The Tatonduk-Nation District, Alaska. By J. B, Mertte, Jr, 
(Mineral Resources of Alaska, 1930.) Ipp, 11 +347-443 + plate 7. 16 
cents. (Washington, D.C.: Government Printing Office.) 
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Technical Education and Progressive Industry 41 

AS a result of a recent visit to France, Belgium, 
* ^ Czechoslovakia and Holland to investigate 
technical education at the apprenticeship stage and 
trade schools in particular, two Board of Education 
inspectors, Messrs. A. Abbott and J. E. Dalton, 
have produced a valuable report on the relation 
of technical education to industry in Great 
Britain. Their conclusions derive greater weight 
from the moderation of the report. 

The report shows clearly that while Continental 
countries direct their main effort towards giving 
a severely practical training to recruits before they 
enter industry, their full-time pre-eraployment 
schools being in effect a part of the industrial 
rather than of the educational system, in Great 
Britain the whole system of technical education 
has been built up on the basis of the part-time 
instruction of young persons after they have 
entered industry. While, for example, we regard 
the technical school mainly as a place where 
instruction in the principles underlying industrial 
practice should be given and have usually left 
training in workshop methods to the mill or 
works itself, in France the technical school is 
looked upon as an institution which combines 
a good deal of instruction in workshop methods 
with instruction in the principles underlying this 
practice. The junior technical school, in fact, 
remains part of the educational system of Great 
Britain and is not part of the industrial system; 
and there is a definite difference in the way in 
which the burden of training recruits to industry 
is shared between the community and the employer 
in Great Britain and on the Continent. 

The oauses of this divergence are partly to be 
found no doubt in the greater interest taken in 
technical education in the countries visited than in 
Great Britain and particularly in the profound con¬ 
viction that technical education is a most powerful 
instrument for maintaining and increasing indus¬ 
trial efficiency. The Belgian Ministry, for example, 
regards technical education as not merely an 
attempt to train well-disposed and ambitious 
individuals to occupy higher posts, but rather a 
definite effort at training an industrial army, 
officers and rank and file alike, which by its morale 
and technique will safeguard and strengthen the 
economic life of the State. 

This view of technical education as organised 

* Board of Education. Educational Pamphlet*. No. 01 (Induatry 
Serb*, No. 11): Trade Schools on the Continent. Py. 110. (London : 
H.M. Stationery Office, 11132.) 2*. net. 
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to serve the needs of industry and the State is one 
to which the report rightly directs our attention 
and should assist in provoking that much needed 
public interest in the problems of technical 
eduo&tion, from the lack of which it hoe suffered 
considerably. The individualistic view of educa¬ 
tion requires to be replaced by a wide vision of 
service for industry and the State if either public 
interest is to be roused or adequate co-operation 
secured between neighbouring local education 
authorities and between educational authorities 
and industry. Apart from the fact that certain 
of the weaknesses in our institutions for technical 
education are due to their having been built up 
too much in response to a demand from below 
and not enough in response to requirements from 
above, the only secure basis for developments of 
technical education in Great Britain is a keener 
and more widely diffused appreciation of the 
benefits to be derived from it. 

The present report is essentially a further plea 
for the definite planning of technical education 
in relation to the needs of industry and society 
as a whole, rather than in response to individual 
requirements or ambitions. Technical education 
is so significant a factor in industrial efficiency 
that the public interest demands that our system 
of training craftsmen should bo kept abreast of 
the times. Although up to recent years, when 
the emphasis was on the personal factor, industry 
and commerce were able to rely on evening 
classes for the bulk of our technical education, 
this form of instruction cannot remain permanently 
as the chief provision of technical instruction in 
a modem industrial State. It should be replaced 
to a considerable extent by a system which 
involves less strain on the student and yields 
fuller results. The tradition in Groat Britain of 
evening education should, in the interests alike 
of the students, of industry, and of the com¬ 
munity, play a much smaller part than at present 
in our educational system. 

The justice of this argument is difficult to deny. 
So far as the cost of extending the volume of 
technical education for part-time day students is 
concerned, a considerable amount of accommoda¬ 
tion in technical schools is at present vacant 
during the day and the increased cost would be 
mainly in payment of instructors. Apart from 
this, the present unemployment situation and the 
general problem of leisure with which we are con¬ 
fronted suggest that part-time day instruction is 
a rational method of completing any deficiencies 
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in the education which the recruit to industry 
has previously reoeived, and one thoroughly 
justified on economic grounds even in times of 
financial stringency. 

While placing its main emphasis on the extension 
of part-time post-employment instruction tod 
particularly its transfer from the evening to the 
day, the report also advocates a steady but discrim¬ 
inating increase in the number of junior technical 
schools to meet the needs of a particular type 
of pupil and of special industries or grades of 
occupation, as well as an increase in the number 
of junior vocational sohools which are definitely 
trade schools. It is considered that it would be 
a mistake to replace the junior technical school 
as it exists in England by any form of pre¬ 
employment training seen on the Continent. 

There is, however, a further fundamental 
problem which is also involved in any deliberate 
re-planning of technical education in relation to 
industry and commerce, and to this also the 
report directs attention. Even educational 
enthusiasts have often failed to realise that the 
development of the educational system is a social 
and eoonomio phenomenon of profound significance, 
and accordingly the cheok to the vertical mobility 
of labour which is becoming apparent under the 
new conditions of industry and education has yet 
to receive full examination. Industry itself, for 
example, has not fully realised the bearing upon 
industrial recruitment and promotion, of the 
educational changes which now provide it with 
two separate streams of recruits differing consider¬ 
ably in quality according to their selection or not 
at the age of eleven years for admission to sohools 
with a leaving age higher than fourteen years. 
The number of the selected group inevitably 
will, as a whole, outstrip those of the unselected 
group in competition for the more responsible 
and attractive posts in industry, and the respon¬ 
sible officers of industry will thus come from a 
group of individuals picked out at an early age 
for prolonged education. 

The question of the educational provision to 
be made for the rank and file of industry demands 
increasingly the most serious consideration. Very 
few of them can hope for much promotion and 
only very exceptional boys of great ability and 
determination can look forward to securing posts 
higher than that of foremen. In addition, technical 
education, which until quite recently has been 
mainly post-elementary in character, has to adapt 
itself to meet more efficiently the needs of the 
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growifig numbers of students who have received 
a prolonged general education. Both facts—the 
entrance to industry of considerable numbers of 
youths with a prolonged general education and 
the diminished incentive which ambition can 
provide—may, however, decrease the attendance 
of the next generation at vocational evening 
classes. It is probable that, as has been suggested 
by Lord Eustace Percy, the technical part of 
such education will best be arranged in part- 
time day classes while evening classes are reserved 
for more general instruction involving something 
in the nature of change and relaxation, and that 
evening study in particular should be organised 
on lines calculated to preserve or restore the 
adaptability of the British workman, the loss of 
which is under modem conditions as serious for 
the worker as it is to industry itself. It is only 
as we are bold enough to make our schools the 
creators of new social standards, instead of the 
slaves of existing ones, and to demand a develop¬ 
ment of those parts of our educational system 
which can admit men and women to the coveted 
social status which at present belongs to the 
professions and the middle and higher walks of 
commerce, that we oan expect to disperse much 
of the prevailing dissatisfaction and unBettiement 
in our industrial society. The rigidity of both 
the skilled or semi-skilled worker, and their 
reluctance to undertake any other kind of occupa¬ 
tion, are due alike to the scarcity of industrial 
standards entitling the worker to such respect and 
the fear of losing any scanty rating once acquired 
with a particular occupation. 

Messrs. Abbott and Dalton, in the report 
before us, have produced a valuable document 
which enables the whole field of teohnioal educa¬ 
tion to be surveyed in relation to modem industrial 
requirements. In addition to their emphasis on 
technical education as a factor in commercial and 
industrial efficiency and their discussion of the 
respective contributions of part-time instruction, 
the technical school and the senior elementary 
school, they direct attention to such important 
aspects of the problem as the training of teachers 
and the effect of vocational guidance. The whole 
situation calls for the closest and most careful 
study and oo-operation by industry and by 
educational authorities. Industrial efficiency and 
the widest national interests will only be served 
by wide views and a deliberate policy conceived 
not in relation to immediate financial contingencies 
but in regard to the ‘long range’ requirements of 
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our industrial society. In the present position, 
this oan only be secured as the industrial and 
commercial professions consciously and actively 
contribute a liberalising influence to the standards 
of education like that exerted by the ‘liberal' 
professions in previous centuries, and assist in a 
firm resistance to any reactionary or short-sighted 
policy which may jeopardise the future efficiency 
of industry or the welfare of society. Scientific 
workers engaged in industry no less than in 
teaching have a deoisive part to play in the 
formulation of a practical policy of teohnioal 
education and of a liberal and constructive 
philosophy capable of taking the wide views so 
essential if the educational system is to serve its 
primary purpose of fitting the coming generation 
to take its plaoe in the life of a scientific age, in 
which vocational demands are ever increasing. 


Max Planck’s Theoretical Physics 

(1) Theory of Electricity and Magnetism. Pp. 
xii -f- 247. 10*. fid. net. (2) Theory of Light . 
Pp. vii + 21fi. 10*. fid. net. (3) Theory of Heat. 
Pp. viii 4* 301. 12«. net. Being Vols. 3,4 and 5 
of Introduction to Theoretical Physics. By Prof. 
Max Planck. Translated by Prof. Henry L. 
Brose. (London: Macmillan and Co., Ltd., 
1932.) 

UANTUM theory originated in the work of 
Prof. Max Planck of Berlin in the year 
1900. It is significant that the new theory arose 
out of a discrepancy between theory and experi¬ 
ment in a somewhat recondite field of investigation, 
described by Lord Kelvin as one of the clouds 
over nineteenth century physics. The subjeot of 
researoh was the character of the heat radiated 
from a hot body—at first glance not a very 
promising field for anyone looking out for startling 
discoveries, But when we reflect that this 
‘r adia tion problem* involves the whole question 
of radiation and its relations to tangible matter, 
its importance becomes evident. Planck’s paper 
“On the Distribution of Energy in the Normal 
Spectrum” was read before the German Physioal 
Society on December 14, 1900. He had already 
announced his radiation formula, and in this 
paper he described a method of deducing it from 
the hypothesis that the rectilinear oscillator 
(dipole) of Hertz, regarded as a source of radiation, 
oan possess energy only in integral multiples of 
the quantum Av. The universal constant, A, of 
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the radiation law, being the product of energy and 
time, was called the elementary quantum of action. 

Planck himself has always adopted a cautious 
and conservative attitude towards the new theory, 
and time and again strove to bring about agree¬ 
ment with the principles of classical dynamics. 
“Since nothing probably is a greater drawback 
to the successful development of a new hypothesis 
than overstepping its boundaries, I have always 
stood for making as close a connection between 
the hypothesis of quanta and the classical dynamics 
as possible, and for not stepping outside of the 
boundaries of the latter until the experimental 
facts leave no other course open.” 

One of the pressing problems for the teacher 
of physics at the present time is to know how to 
deal with the ever increasing mass of new material 
without sacrificing what is essential of the old. 
For this reason it is a matter of moment that a 
brilliant and original theorist should have found 
time to place on record a statement of what he 
considers of fundamental importance to the 
student of physics, and we are grateful to Prof. 
Planck for his successful labours. His earlier works 
on thermodynamics and heat radiation had led 
us to expect a well-balanced and lucid account 
of modem theoretical physics, and in the three 
volumes now before us we are not disappointed. 
Volumes on general mechanics and the mechanics 
of deformable bodies form the first two of the 
series of five works comprised in Prof. Planck’s 
“Introduction to Theoretical Physios”. The 
translation into English is in the competent 
hands of Prof. Henry L. Brose. 

(1) The volume on electricity and magnetism 
is essentially deductive in its method. Two 
fundamental ideas are employed in the develop¬ 
ment of the subject—the Principle of Conservation 
of Energy, which is given priority, and the 
Principle of Contiguous Action. This second 
principle, which postulates action by contact as 
opposed to action at a distance, is the basis of 
Maxwell’s theory. “Everything whioh. happens 
at a certain place at a certain time is completely 
and uniquely defined by the events which have 
occurred immediately preceding it in the imme¬ 
diate neighbourhood of the plaoe. ” It is claimed 
that this theory owes its sovereign position over 
all others to its greater definiteness and simplicity. 
The book accordingly starts in somewhat unusual 
fashion by giving expressions for the energy of 
the electromagnetic field, followed by Poynting’s 
vector for the flux of electromagnetic energy. 
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This procedure is of special interest in view of 
the criticism which Poynting’s theorem has 
received in recent years. From these principles 
Maxwell’s fundamental equations for the electro¬ 
magnetic field are derived. The electrostatic field 
and the magnetostatic field are then discussed, 
together with molecular and ponderomotive actions 
in the stationary field. Finally, quasi-stationary 
and dynamical processes are considered and also 
the limits of the electrodynamics of Maxwell and 
Hertz. This all too brief summary will serve 
merely to give some idea of the soope of the work, 
which deserves the careful attention of the 
advanced student. The treatment of the different 
systems of units and the dimensions of electric 
and magnetic quantities deserves special Com¬ 
mendation. 

(2) In the first three volumes of the series 
matter is assumed to have absolutely continuous 
properties, but in the volume on light the atomic 
point of view must be adopted. This is necessary 
in dealing with dispersion, for the interaction 
between light waves and vibrating partioles must 
then be considered. Some of the more daring 
speculations in quantum theory were due to 
Einstein, who in 1905 put forward the hypothesis 
of ‘light quanta’, and later applied quantum 
ideas to account for the thermal capacity of a 
solid at low temperatures. In the present volume 
the opportunity is seized of showing how optical 
theory links up with quantum mechanics. The 
analogy between classical mechanics and geo¬ 
metrical optics is described, and it is shown how 
L. de Broglie based on this analogy an explanation 
of quantum phenomena. Sohrodinger afterwards 
developed the idea further and embodied Hamil¬ 
tonian and optical principles in his wave equation. 

(3) The last volume deals with heat because 
the theory occupies a special position as com¬ 
pared with other physical theories. The First Law 
of Thermodynamics is merely a particular case 
of the Principle of the Conservation of Energy, 
but the Second Law introduces a new conception 
which is peculiar to heat. As soon as heat enters 
into the question, the sequenoe of events tends 
to approach & definite end in which a state of 
thermal equilibrium ifi established. “Hence all 
occurrences in whioh heat plays a part are in a 
certain sense unidirectional, in oontrast with 
mechanical and electromagnetic events, whioh can 
equally well take plaoe in the reverse direction, 
since for them the sign of the time factor is of 
no consequence.” Perhaps some caution is ad vis- 
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able before dogmatising on this difficult question, 
in view of the limited nature of human experience. 
In the first two parts of the book the author deals 
with heat in bodies, and afterwards also with 
radiant heat. The third part is concerned with 
the classioal laws of radiation and the last part 
contains a valuable account of Planck’s own 
work on the theory of quanta as applied to the 
energy distribution in the normal spectrum, and 
the equation of state of material bodies. 

These volumes should take their place in the 
library of every physicist. H. S. Allen. 


Antarctica 

The Conquest of the South Pole: Antarctic 

Exploration 1906-1931. By J. Gordon Hayes. 

Pp. 318 + 24 plates. (London: Thornton 

Butterworth, Ltd., 1932.) 18s. net, 

R. H. R. MILL’S “Siege of the South Pole” 
was published in 1905. It was a scholarly 
book, full of the author’s enthusiasm for the 
explorers and their work, and with just sufficient 
of the popular to recommend it to the general as 
well as to the informed reader. Many regard it as 
the best book on the Antarctic, and it is certainly 
among the first half-dozen, occupying an honoured 
place with the travel narratives themselves ; with 
Scott’s “Voyage of the Discovery”, Shaokleton’s 
“Heart of the Antarctic”, and Shackleton’s 
“South”. 

Dr. Mill’s book ended with the period of the 
British Antarctic Expedition, led by Capt. Scott 
in the Discovery in 1901-4. Fresh expeditions 
from that date have followed one another in rapid 
succession, and in 1911, for example, there were 
as many as seven separate parties in the field 
belonging to five expeditions. As Dr. Mill says 
in liis introduction to Mr. Hayes* book, he was 
soon bombarded by demands for a continuation; 
and he made up his mind to rewrite and modernise 
the “Siege”. Other factors however intervened, 
and perhaps providentially. It is doubtful if a 
sequel or a revision can ever repeat a first success. 
Dr, Mill in the end had to give up the idea either 
of rewriting the “Siege” or publishing a fresh 
book to deal with the last twenty-five years. 
C^oncurreatly, however, he had found Mr. Gordon 
H*yes more than willing to undertake the work 
and anxious also to be guided by his predecessor. 
The present book is the result, written by Hayes 
and approved by Mill. 

The expeditions dealt with begin with Shackle- 
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ton’s journey to the plateau in 1909, when he out¬ 
distanced his predecessors by more than 400 
statute miles. Hayes, like Mill, is carried away 
with enthusiasm. Charcot, Amundseri, Mawson 
and Scott take their plaoe among his heroes; 
and if Amundsen, the conqueror of the South 
Pole, gets less space than the others, it is a tribute 
probably to the speed of his dash south and to 
the efficiency of his plans. In the author’s opinion 
the heroic age ends with the adventures of the 
Endurance , when the ship was lost, but Shackleton 
brought his party back intact. 

For the later expeditions, Mr. Hayes prefers 
the adjective mechanio rather than homeric, but 
not to the exclusion of heroism. Wilkins, Riiser- 
Laraen, and Byrd are all flying men, and they 
have all of them shown how discoveries are now 
dominated by the machine. There is a limit, 
however, to the effectiveness of the aeroplane, 
as exploration, in its widost sense as distinct from 
discovery, must still be done on the ground. 
This is driven home both by Hayes and by Mill; 
the aeroplane may be the eyes of the Antarctic 
leader ; to explore and to conquer is still the 
work of the man on the ground. The motor 
sledge will be his ultimate standby ; but mean¬ 
time dogs and men may still make records in the 
Antarctic. J. M. Wordib. 


Structure of Crystals 

The Structure of Crystals. By Ralph W. G. 
Wyokoff. (American Chemical Society Mono¬ 
graph Series, No. 19.) Seoond edition. Pp. 
497. (New York : The Chemical Catalog Co., 
Inc., 1931.) 7*50 dollars. 

R. WYCKOFF’S monograph on “The Struc¬ 
ture of Crystals” lias, in the seoond edition, 
been revised so drastically that it is in effect a 
new book, since, although the experience gained 
from the first edition has not been lost and many 
of the figures have been retained, the original text 
has been sacrificed almost in its entirety. A most 
praiseworthy sequel is that the main text is 
actually shorter by 27 pages, but the bibliography, 
whioh began with 7 entries for 1912 and included 
112 entries for the year 1922, has now expanded 
to 367 entries for 1930 and occupies altogether 
nearly eighty pages in the new edition. 

The principal additions include an introductory 
chapter, which makes it easier to start reading the 
book, and new sections on the production of 
X-rays, the scattering power of atoms, atomic 
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sizes and co-ordination. The experimental chap¬ 
ters in Part I, “Methods of Crystal Analysis”, 
have also been arranged in a different order. In 
Part II, “Results of Crystal Analysis”, the old 
chapters dealing with oxides, chlorides, nitrates, 
etc., have also been displaced by chapters dealing 
with the types RX , RX ly R ti X A> RX, iy R x (MX A ) v , 
R x (MX 4 ) y> etc. These are preceded by a chapter 
on “Elements and Alloys”, in which all the data 
available up to 1930 are summarised, and are 
followed by chapters on hydrates and ammoniates, 
silicates and organic compounds, all provided with 
similar tables and references to the bibliography. 

The only fault which the reviewer has discovered 
is that in the new edition references are given 
exclusively to. these tables, so that it is no longer 
possible from the index to trace the pages on 
which such familiar structures as those of rock 
salt and fluorspar are illustrated. On the other 
hand, the author has accomplished the unwonted 
exploit of writing a second edition of which the 
text is shorter and not less readable than that of 
the first, in spite of the enormous mass of addi¬ 
tional knowledge with which he has had to deal. 
The new edition is therefore even more useful in 
1932 than its predecessor was in 1924, and is 
likely to be in still larger demand. 


Harvey’s Successor 

Early Science in Oxford . By R. T. Gunther. 
Vol. 9 : De Corde. By Richard Lower , London, 
1669 . With Introduction and Translation by 
K. J. Franklin. Pp. xxxv -f 374 + 8 plates. 
(Oxford : R. T. Gunther, 5 Folly Bridge, 1932.) 
215. 

HOSE who follow the trend of human 
anatomy in England may have noted the 
appearance of certain additions which Dr. Franklin, 
of Oriel College, Oxford, has made to our know¬ 
ledge of the venous system. It is uncommon in 
these days to find an anatomist or physiologist 
who, before setting down the contribution he is 
to make to modem knowledge, takes pains to 
discover not only what his immediate predecessors 
know but also what his remote predecessors have 
discovered, in the particular field of inquiry he 
has undertaken. 

Dr. Franklin has the happy gift of compelling 
the past to help in unravelling the problems of the 
present. By rendering into English Richard 
Lower’s “Traetatus de Corde” he has given its 
author a high and distinguished place amongst 
No. 3295, Vol, 130] 
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anatomists and at the same time has rendered a 
service to modem anatomy, for beyond doubt, 
the utility of Richard Lower’s investigations is far 
from exhausted. 

Harvey’s discoveries were published in 1029; 
Lower was bom in 1031 ; his tract on the heart 
was published in 1009, twelve years after Harvey’s 
death. A close study of Dr. Franklin’s translation 
leaves no doubt as to Lower’s position ; he was, 
after Harvey, the greatest anatomist produced in 
England during the seventeenth century. He 
came against medical men who still doubted the 
truth of the functional explanation which Harvey 
had given of the heart and of the blood vessels 
of the body. Following in Harvey’s footsteps, he 
again submitted the heart to anatomical analysis 
and experimental proofs and discovered many 
truths, supplementary to those of Harvey, which 
have been rediscovered in quite modern times. 
Even to-day, physiologists have something to 
learn from him regarding the manner in which 
the heart is fixed, so that it can serve as a pump ; 
his description of the intricate arrangement of the 
musculature of the heart and his conception of 
the manner in which the blood is expelled from 
the heart by its musculature—“like the wringing 
of a linen cloth to squeeze out water”, come nearer 
the truth than are to be found in modem textbooks. 

In all his investigations, Lower was guided by 
the assurance that the clue to function was 
structure, but he also knew that final proof had 
to bo sought in experiment. In the course of 
his experiments he produced conclusive evidence 
that it was the absorption of air in the lungs 
which gave blood its arterial colour. 

Lower, it must be admitted, made many 
mistakes in his attempts to explain the structure 
of the human body, and hiB naxqe has come down 
to modem times attached to one of these. Dr, 
Franklin reproduces not only a facsimile of the 
original text of “De Corde” but also of its 
illustrations. Fig. 1 is a drawing of a heart— 
which is said to be human. The superior and 
inferior venae cavae are made to enter the right 
auricle at an angle and so close together that 
their adjacent margins form a projection or 
swelling. This projection was described by Lower 
and has been named the “tubercle of Lower”. 
One may well suspect that the heart figured by 
Lower was not human, for it shows a prominent 
caval angle which is characteristic of the heart of 
quadrupeds and not, as he asserted, of the human 
heart. 
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Lower deserved a better fate than to have his 
name handed down to posterity linked to one of 
his mistakes* Fig. 1 of Plate V gives a view of 
the interior of the human left ventricle in which 
is rendered a most faithful representation of the 
conducting system of the heart, the true nature 
of which was discovered by Tawara only twenty - 
five years ago. 

Lower was one of the brilliant band of scientific 
men who made their home in the University of 
Oxford during the Commonwealth and founded 
the Royal Society after the Restoration. Robert 
Hooke and he were members of Christ Church, 
and it is right that Dr. R. T. Gunther should have 
devoted the ninth volume of “Early Science in 
Oxford” to the work of Lower, since the eighth 
was given to that of Hooke. 


Short Reviews 

(1) How to be Hajppy though Human. By Dr. W. 

B4ran Wolfe. Pp. xiv -f 374. (London : George 
Routledge and Sons, Ltd., 1932.) 10$. M. 

net. 

(2) Discovering Ourselves : a View of the Human 
Mind and how it Works . By Dr. Edward A. 
Strocker and Dr. Kenneth E. Appel. Pp. 

xiii -f- 306. (London : Chapman and Hall, 
Ltd., 1932.) 16$. not. 

(3) Effective Thinking. By Joseph Jastrow. Pp. 

xiv -f 263. (London : Noel Douglas, 1932.) 
7$. 6d. net. 

(4) The Sex Education of Children : a Book for 
Parents. By Mary Ware Dennett. Pp. viii + 
142 + 4 plates. (London : Goorge Routledge 
and Sons, Ltd., 1932.) 3$. 6d. net. 

We notice these four books together because they 
all bear upon a common theme—the art. of living. 
They all exemplify the fact that medical men and 
psychologists are partly taking the place formerly 
occupied exclusively by moralists, in teaching that 
art. “Mental hygiene,” says Dr. Wolfe, “is the 
science of the hour. In its twenty-five years of 
existence this infant among the sciences has 
already contributed a distinctive flavour to the 
twentieth century.” To like effect Drs, Strecker 
and Appel Write—“There seems to be a general 
need for a more intelligent understanding of 
mental hygiene.” Both these books take the view 
that, the value of physical hygiene being now 
everywhere accepted, mental hygiene must have 
its turn; Dr. Wolfe owns Alfred Adler as his 
leader. But he stands firmly on bis own feet, 
basing his treatment of the subject largely upon 
cases from biB private and clinical practice. He 
has written an excellent book, which deserves 
lengthier notice than it can reoeiye here. The 
same may be said of “Discovering Ourselves”. 
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The authors of this book help the general reader 
by the use of illustrative diagrams, quite effective 
in their way. They write sanely and sensibly, and 
so clearly that no educated reader can miss their 
meaning. One can say so much, without com¬ 
mitting oneself to all their views. 

In the third book on our list, we pass from 
mental to ‘logical hygiene 1 . The author makes it 
clear that ‘effective thinking* does not come 
entirely by the light of Nature. But instead of 
the logic of the textbooks, he gives an analysis, 
popular but not shallow, of the technique of 
thinking, and of the impediments in the way of 
accurate thought. He makes us wish that our 
politicians and journalists and other modern 
guides could be compelled to make a careful study 
of his book. 

In the fourth book we pass to the much 
discussed subject of sexual hygiene, certainly a 
most important factor in the art of living. Limita¬ 
tions of space forbid us to say more than that it 
is one of the best books of its kind we have seen. 
It is sane, sound, and admirably written. 

A Short History of Atomism : from Democritus to 

Bohr . By Joshua C. Gregory. Pp. vi -f 268. 

(London : A. and C. Black, Ltd., 1931.) 

10$. Grf. net. 

It is the epic of the successive dynasties of the 
atom that Mr. Gregory sets himself to recount in 
his very interesting book. From Democritus, who 
was the first to discuss atoms, down to the 
present day, we are given a panoramic but 
accurate description of the various types of atoms 
which have held the field of science and speculative 
philosophy ; and though a bibliography would 
have been helpful, the absence of notes is more 
than compensated by the specialised knowledge 
that Mr. Gregory has of this very difficult subject. 

It is, of course, the modern period which is con¬ 
sidered at great length by the author. We are 
shown, for example, how Daltonian atomism, 
striking into thought about midway between the 
conceptions of Boscovich and Faraday, formed the 
background of the remarkable labours of Gay- 
Lussac, Avogadro, Faraday, Prout, Thomson, 
Rutherford, Helmholtz, Goldstein, Rontgen, Kel¬ 
vin, Curie and others. But though this revival 
of the Democritean and Newtonian atom held its 
own until the end of the nineteenth century, it 
had finally to give way to the electrical structure 
of matter, a conception which was steadily 
invading science when Thomson accepted Kauf- 
mann’s hypothesis that the mass of p-particles 
was entirely electromagnetic. Democritus and 
Epicurus would have been surprised at the com¬ 
plicated types of atoms that have been con¬ 
structed since; though they would feel more at 
home with the spontaneous swerves which, with¬ 
out any apparent cause, hurry the atoms into their 
disintegrating course. Heisenberg’s principle of 
indeterminacy, coupled with the developments of 
wave and quantum mechanics, will no doubt lead 
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us into new conceptions about the atoms. Besides 
their scientific and perhaps practical interest, the 
question arises whether the new atomic theories, 
now in their period of gestation, will lead us 
away from instead of into reality. T. G. 

Laboratory Manual of Organic Chemistry. By 
Dr. Harry L. Fisher. Third edition, revised. 
Pp. xvii -f 368. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
1931.) 13*. M. net. 

Additions in the third edition of thiH manual 
include general notes, sixty-eight experiments and 
a largo section devoted to methods of quantitative 
organic analysis. The style is clear and the sub¬ 
ject matter has been brought up to date. The 
book differs from most of the other practical 
organic chemistry books in that, instead of 
describing a large number of preparations from 
which some can be selected for the student to per¬ 
form, all the experiments described can bo and 
are intended to be completed by the student 
during his course, and on completion he should 
have practical experience of all the processes 
described in the book. 

The experiments, to each of which a series of 
questions is appended, appear to have been 
chosen to give the student a wide experience of 
the manipulation of the various types of apparatus 
used in organic preparation. The manufacture by 
young students of such materials as dry metallic 
acetylidos and molecular sodium is, however, not 
without risk. 

The chief merit of the book is the inclusion of a 
surprisingly large number of those little tips which 
make the difference between the technique of 
the student and the capable research worker and 
which are usually left to be learnt from personal 
experience and one’s fellow workers. The book 
is well worth the attention of those responsible 
for laboratory courses. L. C. N. 

M tiller-Pauillets Lehrbuch der Physik. Elfte 
Auflage. Herausgegeben von A. Eucken, 0. 
Lummer, E. Waetzmann. In 6 Banden. Band 
4 : Elektriztiat und Magnetismue. (1) Teil 1 : 
Grundlagen der Lehre von der EUktrizitdt und 
dem Magnetismu8. Bearbeitet von Siegfried 
Valentiner. Pp. xxi f 734. 47.50 gold marks. 
(2) Teil 2 : Technische Anwendungen der Elek - 
trizitdtslehre (Elektrische Maschinen, Kraftuber - 
tracing t Telegraphic), Bearbeitet von H. 
Decker, E. Flegler und G. Moller. Heraus¬ 
gegeben von Siegfried Valentiner. Pp. xvi+462. 
30 gold marks. (Braunschweig : Friedr. Vieweg 
und Sohn A.-G., 1932.) 

* ‘MtriXiEB—PotriLiiBT ' 9 needs no bush. The fourth 
volume of this standard treatise is divided into 
two parts, dealing with the fundamentals of the 
1 classical' part of electricity and magnetism, and 
with certain technical applications respectively. 
The treatment is fall and thorough, while remain- 
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ing elementary in character, and emphasis is laid 
on descriptions of measurement and instruments, 
rather than on developments of a formal mathe¬ 
matical type. The technical applications dealt 
with are those of most concern to the physicist, 
and are handled in thoroughly interesting and 
competent fashion. The volume is well illustrated 
and documented, and the teacher of physics will 
find it a most useful addition to his bookshelves. 

A. F. 

Economic Geography of Europe . By Prof. W. 0. 
Blanchard and Prof. S. S. Visher. Pp. ix -f 507. 
(New York: McGraw-Hill Book Co., Inc.; 
London; MoGraw-Hill Publishing Co., Ltd., 

1931. ) 17*. 6d. net. 

There was need of a textbook on the economic 
geography of Europe that discussed broad issues 
and was not overburdened with facts and figures. 
This volume largely fills the gap. It was prepared 
for American students but that is no disadvantage 
since it appears to be singularly free from bias and 
treats the whole of Europe impartially. 

The first part of the book treats Europe as a 
whole, starting from the essentials of physical 
geography. The second and longer part takes the 
different countries in turn, and this part is perhaps 
the most valuable, though apt to be superficial in 
places. It is written in a readable style and care 
has been taken not to clog the pages with facts of 
location or figures of trade, though these are not 
neglected where necessary. 

There are many excellent maps and diagrams 
and careful bibliographies to each chapter. In an 
end pocket is a large folded ‘physiographic 
diagram' of Europe which is in the nature of a 
pictorial map of surface features. This should 
prove useful even in the absence of a key to the 
regions. 

The Open World; Three Lectures on the Meta¬ 
physical Implications of Science, (The Terry 
Lectures.) By Prof. Dr. Hermann Weyl. Pp. 
vi + 84. (New Haven, Conn. : Yale University 
Press; London: Oxford University Press, 

1932. ) 9*. net. 

This book, whioh makes delightful reading, 
expresses the oonviotion that modem mathematics 
and physics make the world appear more and 
more as an open one; that is, they point to a 
world beyond the actual structures by which 
scienoe describes the bounds of our positive know¬ 
ledge. Science can do no more, however, than 
show us this open horizon; we must not by 
including the transcendental sphere, attempt to 
establish anew a dosed though more compre¬ 
hensive world. This main thesis is developed in 
three lectures on God and the universe, causality; 
and infinity. The profound and provoking opmktas 
put forward by Prof. Weyl are a valuable addition 
to the testimonies expressed by prominent scientific 
workers as to .the real value of their professional 
experiments and studies. T. G. 
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Tropical Plant Diseases: Their Importance and Control* 

By Dr. E. J. Butler, c.m.g., c.i.e., f.r.s. 


I N the great tropical and subtropical plantation 
industries, such as tea, rubber, coffee, cocoa, 
citrus fruits, etc,, large areas of permanent crops 
are cultivated on capitalistic lines with uniform 
and usually white control. On an estate of hun¬ 
dreds or even thousands of acres, often under 
highly intelligent supervision and where the 
produce may be worth a great deal of money, it 
is comparatively easy to get adopted improvements 
which are the results of scientific research, 
whether in the control of disease or in any other 
direction. It is quite a different matter, however, 
when one comes to deal with the crops grown by 
the indigenous people of the tropics for their own 
use. Their agricultural practices are rigidly 
traditional, their standard of intelligence may be 
low, money is scarce or even absent, and their 
crops are raised in small holdings, often subdivided 
to an almost incredible degree. I once had occa¬ 
sion to aoquire 17 acres for expansion of an agri¬ 
cultural research station in India and found 30 
families and 91 individual plots represented in 
this piece of arable land. In such conditions— 
and they are those under which a great part of 
the population of the world lives—“the culti¬ 
vator's ways and the sheep’s ways tend to be much 
the same”, as an Indian proverb says, and how¬ 
ever well the traditional agricultural methods are 
followed, the cultivator is apt to be helpless in an 
emergency as, for example, an outbreak of 
epidemic plant disease. 

It is not surprising that the earlier plant path¬ 
ologists who worked in the tropics, from the time 
when Marshall Ward went to Ceylon in 1880 to 
fight coffee leaf disease when it was alread} r too 
late to save the industry from ruin, should have 
concerned themselves mainly with the diseases of 
the great export crops. A study of the reports of 
fifteen or twenty years ago will show that for 
practical purposes, India was the only tropical 
British possession in which it was the policy of the 
agricultural departments to devote much of their 
attention to the crops grown by the people of tho 
country for their own use. During the past ten 
years, however, there has been a considerable 
improvement in this respect in the British Colonies, 
especially those of tropical Africa. Most of the 
colonies have one, and a few have two, plant 
pathologists attached to the agricultural depart¬ 
ments and where as in several of them there are 
no plantation crops, the needs of the village 
cultivators are receiving attention. Even in some 
of the more advanced 'plantation’ colonies such 
as Ceylon and Malaya, the large plantation 
industries have now organised their own research 
departments, leaving the .Government depart¬ 
ments of agriculture free to concentrate on the 

• From a vemi-pozmiar toe*ore delivered before Section K (Botany) 
Of the! British Assodathm at York on Sept, S. 
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improvement of the local crops and methods of 
farming. 

Such improvements are likely to increase the 
responsibilities of the plant pathologists. New and 
improved varieties of crop plants are liable to 
become attacked by diseases from which the old 
ones had become immune through age-long 
selection, and more intensive methods of farming 
often have a similar result. The great activity 
in crop improvement that has been characteristic 
of agricultural development in the United States 
and Canada since the beginning of the present 
century, has been accompanied by such an increased 
call on the services of plant pathologists that each 
of the staple crops has, not one but many, men 
engaged in the study of the cause and control of 
the diseases to which it is liable. As similar efforts 
are made to improve the staple food crops of the 
tropics similar needs will be felt. There are clear 
indications from the work on rice in Japan that 
even in a crop such as this, which in India is one 
of tho healthiest of all the field crops, there is a 
number of diseases capable of becoming formid¬ 
able obstacles to the introduction of improved 
varieties. 

The two tropical cereals next in importance as 
food crops, sorghum and the bulrush millet, are 
much more subject to disease than rice, but very 
little work has been done on them in the tropics 
and even the full life-history of several of the 
common bulrush millet parasites is unknown. 
Still less is known of the diseases of the tropical 
pulses and other plants of economic importance, 
except those that are grown for export. Tropical 
plant pathology has not much to boast of in the 
study and control of village and field crop dis¬ 
eases ; the number of raan-years of work put into 
this branch of agricultural science is too small to 
have yielded much result and the difficulty of 
getting the native cultivator to change his ways, 
as well as his lack of means and general backward¬ 
ness, has helped to induce a pessimistic outlook 
amongst those who are charged with the control 
of agricultural research and amongst the research 
workers themselves. Nevertheless, not only because 
there is great preventable loss of crops from 
disease in the tropics but also because a solid 
knowledge of the pathology of each crop plant is 
a necessary concomitant of all attempts at crop 
improvement, means must be found to surmount 
these difficulties. Little by little, openings for 
successful attack on them will appear, and how¬ 
ever slow progress may be at first, the next fifty 
years are bound to see a great improvement in 
the crops and in tho general agriculture of even 
the most primitive of the African Colonies. In 
this advance plant pathologists will have to bear 
an ever increasing share. 

The work which has been done in India during 
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the past twenty-five years or so illustrates some 
of the problems that the tropical pathologist has 
to face in dealing with village and field crops. 
When the Indian agricultural department was 
formed thirty years ago, extremely little was 
known of the diseases of tropical plants, though 
there were a few exceptions, such as sugar cane. 
The first work done in the mycological branch, 
therefore, was to make a survey of the diseases 
of the more important crops, and when many of 
these were found to be undoscribed, a more inten¬ 
sive study of a few was undertaken and lasted a 
number of years. Two of them, one on palmyra 
and coconut palms and the other on rice, broke 
out in epidemic form and had to be dealt with on 
emergency lines, invoking the aid of the admin¬ 
istrative services and leading, in the palm disease 
campaign, to legislation of the kind that is familiar 
in more advanced countries, where it becomes an 
actionable offence to own a diseased plant without 
reporting or dealing with it as prescribed. In the 
campaign against this disease, which was exter¬ 
minating the palmyra in an area where this was 
the dominant troe and by far the most useful,* 
nearly a million diseased palms were out out to 
save the rest. This and the subsequent legislative 
action and the discovery that many trees could 
be saved by removing the bud sheaths in the 
early stages of attack have been successful in 
preventing the spread of the disease and in keep¬ 
ing it within manageable proportions. The cam¬ 
paign cost the Government about £20,000 ; but 
the value of the palms cured by treatment was 
estimated at about £28,000 in 1921, and the 
number saved from infection must run into millions. 

In other cases it soon became evident that the 
variety of the crop grown was exceptionally liable 
to disease either because of inherent susceptibility 
or because disease had been allowed to accumulate 
in the stock and was being transmitted when 
diseased material was used for planting each 
successive crop. In such cases the agriculturists 
of the department, each of whom had a district 
under his charge, became invaluable collaborators, 
both in observing the injury done to particular 
varieties and in introducing new or more healthy 
ones. 

Then there were the cases where one had to 
make a direct attack on the parasite and try to 
kill it or to prevent its spores germinating by the 
use of fungicides. This at once brought one face 
to face with the economic limitations of village 
agriculture in countries like India, where the 
oultivalor usually has little actual money at his 
disposal and can only borrow at exorbitant rates 
of interest. 

Copper and sulphur have remained to the present 
day the chief weapons in the hands of the plant 
pathologists in their direct attack on fungal 
parasites. In India they have been used chiefly 
on the more valuable orchard and garden crops 
or as seed disinfectants on field crops. 

* An ancjnnt Sanskrit poem professes to enumerate eight handled 
and one separate uses to r the palmyra palm. 
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The relative infrequence of destructive epi¬ 
demics of disease amongst indigenous crops in the 
tropics as compared with the great plantation 
crops is not due, I think, as is sometimes assumed, 
to the oiroumstanoe that the latter generally 
occupy larger continuous areas under the one orop, 
so that disease germs can multiply and infect 
more readily. In India there are large areas of 
village lands mainly under a single crop, as rice 
in 70 per oent of the cultivated land in parts of 
Bengal or cotton in 60 per cent of Khandesh. 
Freedom from disease in these cases is probably 
mainly due to disease resistance having become, 
through long experience, the determining factor 
in the selection of the varieties grown, the quality 
of which is liable to be a secondary consideration 
and is often decidedly low. In the plantation 
industries, on the other hand, quality which will 
enable the produce to compete in the markets of 
the world is so important that hardiness may be 
sacrificed. Examples of destructive epidemics in 
these crops are numerous and are not, as in the 
other category, usually due to newly introduced 
parasites. They are just as often due to an old 
parasite finding in a new variety a congenial host. 
They are sometimes also due to the considerable 
financial return leading to expansion of a plan¬ 
tation system into areas not naturally affording 
optimum conditions for the growth of the plant, 
so that its environment may become more 
favourable to the parasite than the host. 

The recent wave of epidemic disease that has 
ravaged the cotton plantations of the Sudan may 
perhaps find a partial explanation in these con¬ 
siderations. When the great Gezira irrigation 
scheme, due in its inception to the genius of 
Garstin and Kitchener, was opened in 1925, it 
was already established that the highest quality 
Egyptian long-stapled cotton could be success¬ 
fully grown in this previously arid waste. At the 
present time, approximately 200,000 acres of 
irrigated Sakel cotton is grown as the major crop 
in the gigantic plantation of 600,000 acres under 
uniform control and cropping, surely the largest 
arable farm in existence. During the first five 
years after the dam was Imilt across the Blue Nile, 
cotton worth more than £12,000,000 was produced 
from the Gezira, and 150,000 people had settled 
where before there was only a scattered famine- 
stricken population. 

The cotton disease known as blackarm occurs 
in all the cotton-growing parts of Africa, but it 
seldom causes muoh injury to the varieties grown 
by the people of the tropical regions, and the long- 
stapled kinds grown in Egypt escape damage 
apparently because the climate of Egypt does not 
pit the parasite. In the Egyptian varieties grown 
in the Sudan it beoame a formidable pest, being 
one of the main faotors in reducing the yield per 
acre from 479 lb. in 1925-26 to 129 lb, in 1930-31. 
This represents a loss of more than 60,000,000 lb. 
of cotton on the area grown in the latter ye$r, 
worth even at the low prices then prevailing, more 
than £800,000. As the disease is carried mainly 
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on the seed, an elaborate scheme of seed disin¬ 
fection with the dust known as ‘Abavit B* was 
carried through before the last season’s crop was 
sown, the whole of the seed for this great area, 
representing more than 30,000 bags, being treated 
by specially devised seed dusters. Various other 
steps were also taken to combat the disease, and 
the yield, when harvest was completed last spring, 
was found to have risen again to a little more than 
400 lb. per acre, or not far short of that of the 
earlier years. 

In this case there is far more at stake than the 
saving of an industry, however important. The 
whole future of a province is in the balance. I 
cannot refrain from quoting a foreign observer 
who visited the Sudan two or three years ago. 
“The Sudan is the latest thing in European 
exploitation and it is the best.” There has been 
“created a corps of agriculturists and entomolo¬ 
gists to destroy the pests that attack the native 
crops ; a group of veterinarians to look after and 
improve the native cattle ; and a quite unrivalled 
body of biologists, bacteriologists, laboratory 
workers and doctors to fight native diseases. 
Trekking through the land are the government 
biologists and entomologists, experimenting, des¬ 
troying pests, noting processes, giving advice. 
You rarely find them in the same place for two 
weeks running ; these hardy scientists do even 
more work in the open than in their laboratories.” 

The West Indies present a very different picture 
from the Sudan. There, in some of the oldest of 
the British Colonies, generations of planters and 
settlers have been engaged in the tropical and 
subtropical cultivations of lands favoured by 
Nature to an unusual degree. Jamaica is the 
largest banana exporter of the British Colonies, 
having sent out 24,000,000 bunches in 1030, 
representing more than 50 per cent of the total 
value of her exports. In 1912 the first cases of 
the now notorious Panama disease of bananas in 
the island were examined by S. F. Ashby, Rigid 
quarantine measures were promptly introduced 
by the Director of Agriculture, Mr. H. H. Cousins, 
impressed by the ruin from this disease which hud 
befallen the banana-growing enterprise in the 
Dutch Colony of Surinam between 1906 and 1910. 
As soon as a diseased plant was discovered, it and 
all the surrounding ones on an area of four chains 
had to be destroyed and the area fenced in. As 
& result, spread was slow, the number of cases 
annually not surpassing 1000 until 1921. Increase 
since has been at the rate of about 60 per cent a 
year, until by 1929, there were about 85,000 cases, 
involving nearly 140,000 plants. In the parish 
of Portland, the moat diseased, some 9000 acres, 
or approximately one-tenth of the total estimated 
banana acreage of the island, have now been 
abandoned, for it has been found that commercial 
banana growing is impossible on land once infected, 
and the great United Fruit Company has already 
abandoned nearly 100,000 acres from this cause in 
Centred America. The expenditure by the Govern¬ 
ment of some £00,000 in Portland no doubt pro- 
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longed the life of the plantations by ten years or 
more, but in the end has proved unavailing. 

As there is no direct method of fighting this 
disease, which is due to a soil fungus, attempts to 
procure resistant varieties are being energetically 
carried out both in Jamaica and at the Imperial 
College of Tropical Agriculture in Trinidsd. 
Varietal tests have shown that the Cavendish 
species of banana and some others are either 
highly resistant or totally immune. Botanists 
both from Kew and the West Indies havo toured 
the world in search of varieties for trial and hybrid¬ 
isation and these are grown under quarantine 
and inspection at Kew before being sent on to 
Trinidad. Very large numbers of crosses have been 
made in Trinidad and Jamaica and some of the 
immune seedlings produced in the latter island 
have given bunches which were acceptable to the 
trade during the past year. The Trinidad seedling 
I.C.l (Imperial College No. 1), a cross between the 
commercial Oros Michel and a wild species, has 
also shown remarkable immunity during six years 
tests, but the fruit still requires improvement. 

It is estimated that within the next fivo to seven 
years, at the present rate of increase of the disease 
and the amount of suitable banana land left, the 
Jamaican export will begin to decline, and the 
decline is likely to bo rapid unless a satisfactory 
resistant variety can replace the Gros Michel. The 
breeding work is difficult and slow. It is not easy 
for the stricken farmers to be patient. The whole 
population in the coastal parts of the parish of 
Portland has been brought up to the cultivation 
of the banana before anything else, and though an 
alternative crop of marketable value is desperately 
needed, it will take a long time to break down 
prejudices in a one-crop population. Many of the 
people have migrated, but many have remained 
to make a living as best they can. It is cold com¬ 
fort to tell them, as there have not been wanting 
even scientific men to say, that those coastal lands, 
extraordinarily fertile though they be, are unsuited 
to the banana because the damp soil favours attack 
by Panama disease. The local Department of 
Agriculture has never taken that view but has 
striven hard to fight the disease, and the extra 
lease of life that it has given the industry, though 
insufficient in Portland, maj' yet save the banana 
cultivation of the island as a whole. 

In the examples selected to illustrate the 
importance and control of the diseases of tropioal 
plants, there is every gradation in severity from 
the sorghum smut which levies a moderate toll 
of about ten per cent of the crop on some millions 
of acres in India, to the Panama disease which 
completely exterminates the susceptible bananas 
and precludes replanting within any reasonable 
time. The success of the measures which have 
been adopted to control these diseases also shows 
every gradation from the complete control which 
is easy to obtain by disinfection against sorghum 
smut or by growing Cavendish bananas in Panama- 
diseased land, to mere alleviation which appears 
to be all one can hope for, but is yet sufficient, 
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against rubber mildew or the root diseases of 
limes. A consideration of these measures—ruth¬ 
less eradication, the complete replacement of 
susceptible varieties, hybridisation or selection to 
obtain resistant plants, budding or grafting on 
resistant stocks, modifications in agricultural 
practices like stubble burning or pre-watering, 
and, finally, the direct attack on the parasite by 
steeping, Bpraying or dusting—indicates how 
varied is the task of the plant pathologist and how 
wide must be the foundations of his knowledge if 
he is to perform it successfully. The old con¬ 
ception of the mycologist, student of the fungi 
that cause disease, as adequately equipped to 
f ulfil the duties of a plant pathologist, dies 
hard but it is dying. Like bacteriology in the 
realm of medicine, pure mycology is a necessary 
foundation and the mycologist a necessary 
collaborator, but he is not equipped either as a 
general practitioner or a specialist in particular 
diseases. 

The practical man is often slow to admit that 
a destructive disease in a plant is duo to agencies 
outside his control. Confronted with such he is 
inclined to seek for explanations other than the 
true one. He looks first for some disorder brought 
about by cultivation or inbreeding, or meteoro¬ 
logical phenomena. Or he thinks that the soil is 
unsuitable or has become exhausted, or that the 
plant, if an exotic, has failed to become acclim¬ 
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atised. It is often not until all these have been 
tested and found wanting, that the true cause is 
fully realised* Experience has shown that it is 
unfortunately rare to find the explanation of serious 
disease in these directions and the dominating 
factor is usually the presence of a parasite, how¬ 
ever much its activities may be favoured by 
secondary causes* 

Failure to recognise the very varied weapons 
used by modem plant pathology and undue weight 
given to the secondary factors in the causation of 
disease have led, no doubt, to the suggestion which 
I have heard that the ‘mycologist*, as he is still 
called in most of the British Colonies, may be in 
danger of losing his position as one of the most 
essential members of any team of tropical research 
agriculturists. In actual fact there can be no 
question that, looked on as a member of a team 
and relying on the collaboration that must exist 
between him and the plant breeders and agricul¬ 
turists, the plant pathologist is more needed now 
than ever. Improvement in the crops of the people 
and the quest of quality or the satisfaction of 
market fancies in the plantation crops can be 
relied on to be followed by increase in disease. 
Unless plant pathologists well versed in the 
pathology of the crop concerned are available— 
and they cannot be produced at a moment’s 
notice—the examples I have given will be 
paralleled in every Colony in the British Empire. 


The Cambridge Philosophical Society 


T HE Cambridge Philosophical Society was 
incorporated in 1832, by Royal Charter, 
through the grace and favour of William IV, 
and the centenary of that event has been 
celebrated recently. (See Nature of November 
19, p. 769.) 

The history of this scientific organisation, whioh 
has maintained a high standard in past years, and 
remains unfailingly hopeful of the future, should 
be of interest, not only to historians of science, but 
also to laymen. The Cambridge Philosophical 
Society is of older origin than its royal grant by 
some twelve or thirteen years. In October 1819, 
as the outcome of conversations amongst a few 
interested persons, a notice was issued, signed by 
thirty-three members of colleges, inviting assist¬ 
ance in promoting a society “as a point of eon- 
oourse for scientific communications*’. Success 
having followed this venture, the designated name 
was approved, rules were made, and a council 
elected for the year ensuing. The Chancellor of 
the University, H.R.H. the Duke of Gloucester, 
accepted the office of patron; that of president 
being assigned to the Rev. William Farish, Jack¬ 
sonian professor of natural and experimental 
philosophy. In all the foregoing movements, 
Prof. A. Sedgwick, J. S. Henslow (afterwards 
Prof.), and Dr. E. D. Clarke (professor of 
mineralogy, 1808-22), were prominent. At an 
inaugural gathering, the last-named gave an 
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address on the new project (separately distributed*). 
Reference was broadly made to the philosophical 
contributions of members of the University as 
being hitherto “frittered and squandered away” in 
detached and distant parts, almost to be without 
existence. 

The first half of the nineteenth century witnessed 
the establishment of many scientific societies. 
The apprehensions of Sir Joseph Banks for the 
welfare, even the continuity of the parent tree, 
the Royal Society, were seen to have been needless, 
and indeed, at his death, in 1820 (whilst in offioe), 
however chequered in progress certain of the new¬ 
comers were, the writing was already on the wall 
in regard to alarmist notions. Among the new 
bodies were : the Horticultural (1804), Geological, 
London (1807), Geological, Penzance (1814), 
Institution of Civil Engineers (1818), Astronomical 
(1820), Zoological (1826), Geographical (1830), 
Entomological (1833), Chemical (1841). Cognate 
organisations were formed at Manchester, Glasgow, 
Hull, and other centres. Neither in the perplexing 
era of the seventeenth century, nor in the industrial 
nineteenth, were scientific societies bom secure in 
the knowledge of powerful support. In all the 
instances above, initiation was ex collegium. In 
the case of the Cambridge Society, there certainly 
was an ample measure of University support ana 

•TJre Ofm* library. London, yio w r o w a copy (bound) 
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favour, coupled, by the way, with financial help 
from the syndics of the University Press. 

A few words are due to the Rev. W. Parish, first 
president of the Cambridge Philosophical Society. 
Bora in 1759, he was educated at Carlisle Grammar 
School. He graduated in 1778, being senior 
wrangler and first Smith's prizeman. Parish was 
instituted Jacksonian professor of natural and 
experimental philosophy in 1813, succeeding the 
Rev. F. J. Hyde Wollaston, a brother of William 
Hyde Wollaston. Earlier (1794) Farish had been 
chosen professor of chemistry. In 1790 he pub¬ 
lished a plan of a course of lectures on arts and 
manufactures in relation to chemistry, a scheme 
in all likelihood derived in the main from his 
predecessor, who himself was responsible for “A 
Plan of a Course of Chemical Lectures 1 ’. Farish 
was the author of six papers read before the Society, 
one of them (1820) under the title “On the Mode 
of Conducting Polar Navigation”. 

Space would forbid other than cursory notice of 
memoirs read in the first half-century of the 
Society’s career. The chief publication began in 
1820, entitled Transactions, supplemented in 1843 
by Proceedings. They both enjoy a world-wide 
circulation now. In the spring of 1820, J. F. W. 
Hersehel communicated three papers, and in 1835 
came letters from the Cape of Good Hope detailing 
meteorological observations made there by him. 
Similarly, at the same meeting, letters were read 
from Charles Darwin containing accounts of the 
geology of certain parts of the Andes and South 
America. Very much later (In 1860), Darwin is 
writing thus to Lyeil; “I had a letter from Henslow 
this morning, who says that Sedgwick was . . . 
to open a battery on me at the Cambridge Philo¬ 
sophical Society. Anyhow, I am much honoured 
by being attacked there, and at the Royal Society 
of Edinburgh”. Faraday had written in 1823 
accepting honorary membership. Airy, whilst 


yet a student at Trinity College, oommunioated a 
paper, followed by others, down to 1840. Whewell 
provided many papers. But such records are 
readily capable of indefinite extension, reaching 
into another half-century, and that is not practic¬ 
able. Suffice that the names of some of the best- 
known exponents of science in almost all depart¬ 
ments appear in the lists of past presidents. We 
learn that to-day, tea before meetings, as in 
“another place”, fortifies those numerous authors 
whose memoirs have, of necessity, to be “taken 
as read”. The separate publication of Biological 
Reviews and Biological Proceedings is an undertaking 
of recent years which has proved of great value. 

It is of interest to record that at the annual 
general meeting in 1895, Prof. J. J. Thomson, 
president, in the chair, the subjoined resolution 
was adopted : “That the Fellows of the Cambridge 
Philosophical Society at this their first meeting 
since the death of Professor Thomas Henry 
Huxley desire to express their sympathy with 
Mrs. Huxley, and to record their sense of the depth 
of his influence on modern thought, and on the 
progress of biological science”. 

In its youthful period, aided by the lively 
interest of Prof. Henslow, the Society took pains 
to form collections exemplifying natural history. 
In process of time this important nucleus of a 
great museum was given accommodation elsewhere 
(1865). There has been gradually brought together 
a reference library of most creditable size, and it 
inoludes numerous runs or sets of scientific 
periodicals. The adequate and safe housing of 
this library—none too well assured at present—is 
receiving attention. 

The Cambridge Philosophical Society, unlike 
many other scientific institutions, has no trust 
funds of its own, and has never had the good 
fortune to receive a legacy or other special bene¬ 
faction. T. E. Jambs. 


Obituary 


Sm Du<uu> Clebk, k.b.e., f.r.s. 

Y the death of Sir Dugald Clerk on November 
12, following comparatively closely on that 
of Sir Charles Parsons, Great Britain has lost the 
two greatest engineers in history, at least in the 
field of power production. 

To the imagination, to the detailed scientific 
research and still more to the lucid and admirable 
teaching of these two men, are due the whole 
modem system of power production as we see it 
to-day, on land, on the water, and in the air. 
Just as Sir Charles Parsons by his development 
of the turbine revolutionised and revived the use 
of steam until none but his methods are employed 
to-day, so Sir Dugald Clerk nursed the internal 
combustion engine almost from the day of its 
birth as a sickly infant of little more than medical 
interest, nursed and reared it, until to-day it has 
become the greatest factor in modern engineering 


—indeed one might almost say in modem civilisa¬ 
tion. In the early stages of its infancy, when 
doctors’ differed and none knew how to feed or 
tend it, it was Clerk who first explained to the 
faculty how its delicate interior functioned, how its 
growth and strength oould best be fostered, and 
where its frailties lay. Since that day, Clerk 
watched oeaselessly over and reared this child and 
its offspring through many generations, until 
to-day it has peopled the earth, the sea, and the 
sky. Many thousands of ‘doctors’ in all the 
countries of the world have since adopted and 
specialised in the care of this fertile breed, but 
one and all, consciously or unconsciously, have 
drawn their inspiration and their methods from 
the teachings of Sir Dugald Clerk. 

We are prone to set great store by invention, 
and Clerk’s inventions in this field were many 
and important, the best known perhaps being that 
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sent to Sydney to learn business methods and 


of the two-stroke cycle engine ; but inventors are 
plentiful and inventions mark phases only. The 
great value of Clerk’s work lies rather in his 
brilliant analyses of the working processes, in 
his luoid presentations of these in a form which 
appeal alike to the student, to the purely scientific 
investigator, and to the practical engineer—these 
will live for ever. 

In his earlier work Clerk could rely for his 
observations only on the very imperfect and 
erratic instruments which were available, but he 
sifted and supplemented these often conflicting 
observations with such judgment and insight, and 
with such a breadth of imagination, that all his 
deductions have stood the test of time and hold 
good to-day. 

The value of Clerk’s scientific work was enhanced 
greatly by the extraordinary charm of his per¬ 
sonality, by his kindliness and encouragement 
and by the almost limitless trouble he took to 
assist and enoourage all the younger generation. 
My first meeting with Sir Dugald Clerk was some 
twenty-five years ago. As a very young man I 
had invented, or thought I had invented, an 
improved type of engine ; I had submitted this 
invention to a manufacturing firm, who had 
referred it to Sir Dugald Clerk. Sir Dugald sent 
for me and explained that, reluctantly, he had 
turned down my invention ; he explained exactly 
why and urged me not to be discouraged—he 
suggested many ways in which the idea could be 
improved, and invited me to call on him at any 
time for any help or advice he could give. At 
once I fell a victim to his charm and the obvious 
sincerity of his kindness—a kindness which he 
bestowed on me from that time until the day of 
his death. 

Too often one has to record the great work 
Of a man left unrecognised and unappreciated 
until after his death. Fortunately this does not 
apply in Sir Dugald Clerk’s case : his work was 
known and recognised all the world over and he 
was honoured, as was his due, by the leading 
scientific institutions of his day and by his innumer¬ 
able friends and admirers. His scientific lectures 
were always a joy to attend, not alone for the 
value of the material they contained, but also 
for the sheer joy of listening to his beautiful diction 
and his pleasant voioe. H. R. Ricabdo. 

Mb. T. G. Sloane 

Thomas Gibson Sloane, of Moorilla Station, 
Young, New South Wales, who died on 
October 20, combined the unusual association 
of sheep-breeder, philosopher, naturalist in 
general and entomologist in particular. One 
of five sons of Alexander Sloane, of Mulwala, 
Murray River, a well-known merino expert, 
he was educated partly at the Scot’s College, 
Melbourne, partly by tutor at home. There 
was a strong literary taste in the family, 
and a fine knowledge of the English poets was 
a background of his wall-stored mind. He was 
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returned to manage Moorilla for the firm of 
Alexander Sloane and Sons, which he inherited 
as his life-long home. Here he won numerous 
prizes for sheep at various shows; had a stud 
of his own registered in the flock book; kept 
accurate records of wool weights and was a 
regular attendant at Sydney sheep sales. 

In Sydney, however, Sloane also met Sir W. 
Macleay and his scientific henchman, the late 
J. J. Fletcher, who became his lifelong friend ; 
and in 1888 contributed his first paper on Carabid© 
to the Linnean Society of New South Wales. 
Natural history was his passion, and I have never 
met any man who so closely and enthusiastically 
studied Darwin, especially “The Origin of Species”. 

As an entomologist Sloane was soon recognised* 
as the Australian authority on the Carabid®, 
though he later included the Cioendelid© in his 
studies. But his mental horizon was too wide to 
allow himself to be limited to collecting and 
describing new species. Phylogeny and distribu¬ 
tion greatly occupied him. His paper on the 
“Faunal Subregions of Australia” has often been 
quoted by later authors, while his “Classification 
of the Family Carabidce ” (Trans. Ent . Soc. London, 
1923) has received wide notice. Sloane’s ‘Table 
of Tribes” has been adopted as being the most 
satisfactory classification in existence. 

Sloane contributed some sixty-one papers to 
various societies—the great majority to the 
Linnean Society of New South Wales—and 
described 595 new species, of which 557 were 
Carabid®, including a few from New Guinea. 
With a world-wide correspondence, he found 
time to help his brother entomologists generously 
by naming their collections, until later years 
brought those economic worries that have 
especially troubled Australian pastoralists. 

I accompanied him on many a distant trip through 
Queensland, Western Australia, New South Wales 
and Victoria. He was a delightful companion 
and a lovable friend, with an unlimited stock of 
yams, and a good ‘mixer’ with bush folk, whom 
he understood. A retentive, but not a wide, 
reader, he avoided modem fiction, but collected 
a good library especially on Australian exploration 
and traveller naturalists. Generous in excess to 
others, sparing in his own needs, a stoic by nature 
and will, his last years were spent in hard work 
on his homestead. He passed away at the 
Burrangong Hospital, Young, a victim to cardiac 
asthma, leaving a widow, two sons and four 
(laughters to mourn his loss. H. J. Cabtxb. 

Mb. G. B. Scott, oxa. 

By the death of Mr. G. B. Scott, which took 
place at Boumemouth on November 20 at the age 
of eighty-eight years, a distinguiahed lndiaa 
frontier surveyor passed away. . 

Soott’s memory carried him as fSar Jpack as the 
stirring times of, the Second SikhWar; He was 
educated at tl& 
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Kasauli, through which place, as a boy of thirteen 
years of age, he saw the British regiments march 
on their way Grom Simla to take part in the siege 
of Delhi. 

Scott joined the Survey of India in 1803, and 
then began an adventurous career on the North- 
West Frontier. His camp was attacked by the 
tribesmen on several occasions and he had more 
than once to repel, with his small guard, deter¬ 
mined onslaughts of much larger numbers. On 
one occasion in particular, he repulsed an attack 
of several hundred Allahiwals while he was on 
survey duty, having with him a guard of only 
twenty sepoys. For the gallantry he displayed 
on this oooasion he was rewarded by Government 
with an honorarium and a sword of honour. 

Some years later Scott repulsed a determined 
attack on his survey party by the Mohmands 
while at work in the Khyber Pass. He had to 
fight his way back to Fort Michni, losing three 
killed and four wounded, one of whioh he carried 
out of fire. He took part in the Black Mountain, 
Jowaki-Afridi and the Zob Valley expeditions, 
as well as the Second Afghan War. 

Scott did some valuable work in map compiling 
at army headquarters at Simla, which earned him, 
in 1886, the commendation of the Commander-in- 
Chief (General Roberts). After five years surveying 
in Upper Burma he was appointed in 1894 to be 
superintendent of Land Record Surveys in the 
United Provinces, a post which he retained until 
his retirement in 1901. 

This, however, did not end Soott’s oareer, for 
he was employed to superintend the Cadastral 
Surveys in the Bundelkhand States of Central 


India. From 1910, for nearly three years he was 
surveying for the Anglo-Feraian Oil Company, in 
West Persia, and in 1912-13 was engaged on the 
survey of tin mines in the Karenni country of 
south-east Burma. 

Scott was the author of a Pushto vocabulary, 
“Twenty Years on the North-West Frontier”, 
“Afghan and Pathan” and “Religion and? Short 
History of the Sikhs”. He was the holder of 
two medals and four clasps, and in 1914 the 
Companionship of the Indian Empire was 
conferred on him. He was much liked by 
everyone who had the privilege of knowing him, 

H.L.C> 


We regret to announce the following deaths : 

Viscount Dillon, C.H., who was president of the 
Society of Antiquaries from 1897 until 1904, on 
December 18, aged eighty-eight years. 

Prof. John Glaistor, emeritus professor of 
forensic medicine in the University of Glasgow, 
whose best-known textbook was “Medical Juris¬ 
prudence, Toxicology and Public Health”, on 
Deoember 18, aged seventy-six years. 

Dr. W. J. Holland, emeritus director of the 
Carnegie Museum, Pittsburgh, known for his work 
in museum administration and entomology, on 
Deoember 13, aged eighty-four years. 

Mr. H. A. Roberts, for more than thirty years 
secretary of the Appointments Board of the 
University of Cambridge, on December 18, aged 
sixty-eight years. 


News and Views 


Bicentenary of Sir Richard Arkwright, 1733-1793 

Our December 14 at the Science Museum a public 
lecture was given by Mr. F. Nasmith, under the 
auspices of the Newcomen Society, to commemorate 
the bicentenary of the birth of Sir Richard Arkwright, 
the inventor of the spinning machine known as the 
water frame''and the founder of the factory system 
of cotton manufacture as we know it to-day. In 
introducing Mr. Nasmith, Mr. H. W. Dickinson, 
president of the Society* said that it is one of the 
aiyna of the Booiety to direct attention to the great 
inventors .and engineers who are among the world's 
chief benefactors, and it is of interest to recall the 
remark of Lecky the historian, who said that it was 
largely the ootton mill and the steam engine whioh 
enabled. Great Britain to stand the strain of 
the Napoleonic wars, and that Arkwright and 
Watt deawved statues as much as Wellington and 

To understand fully the remarkable influence of 
Arkwright's work on the development of the factory 
aysteip ui the ootton industry, Mr. Nasmith said 
itinw&oobaejyU>toAi\jie thenonditionswhich prevailed 
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when, he commenced to take an interest in spinning. 
Textile manufacture when he was bom was a purely 
domestio industry, carried on by manual labour and 
with crude appliances. Turning from his harboring 
and wig-making, Arkwright learnt all he could about 
spinning and in 1769 took out the patent whioh laid 
the fortunes of himself and hundreds of others. The 
novel feature in his new spinning machine was the 
use of several pairs of rollers for drawing out the 
cotton fibres before they were spun, and this principle 
is applied on a very extended plan to-day. But. he 
was more than an inventor, for he envisaged and 
put into action the plan of setting out in ordered 
fashion in one building machines, different in char¬ 
acter and design, and driven by mechanical power, 
arranged to secure a continuous flow of material 
from the raw state through the various processea 
until it emerged a finished yam. This idea of a com¬ 
plete cotton-spinning factory shows genius of a high 
order and Arkwright may be regarded as the 'first 
master ootton spinner'. Arkwright, it may be 
added, died at Cromford, Derbyshire, on August 3 , 
t l792, at the age of fifty-nine years. His portrait 
fey Wright k in the National Portrait Gallery. 
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Cancer Research at Nottingham 

At the annual meeting of the Court of Governors 
of University College, Nottingham, on December 16, 
under the presidency of His Grace the Duke of 
Portland, it was reported that a scientific research 
fellowship had been founded through the generosity 
of Mrs, Massey and Mrs. Massey Stewart. The 
purpose of the fellowship is to develop the physical 
methods for the diagnosis and euro of cancer. The 
Council appointed to this fellowship Dr. L. A. 
Woodward, who has had a distinguished career at 
Oxford and Leipzig. The local branch of the Imperial 
Cancer Campaign has made contributions of £600 for 
the purchase of additional instruments roquired and 
£50 to cover travelling expenses in connexion with 
the investigations. Accommodation has been found 
for the fellow in the Department of Physics, and the 
general equipment and facilities of the Department 
will be available for his use. The assistance of a bio¬ 
chemist in Dr. Woodward’s work has been secured by 
the appointment of Dr. H. H. Barber, towards whoso 
salary tho Nottingham branch of the British Empire 
Cancer Campaign is contributing a sum of £100 a 
year for a period of three years in consideration of 
this assistance. A Joint Cancer Research Committee 
has been set up, consisting of the Principal, the heads 
of tho Departments of Biology, Chemistry and 
Physics, and Dr. F. H. Jacob, Dr. R. G. Hogarth 
and Dr. A. M, Webber as representatives of tho local 
branch of the British Empire Cancer Campaign. 

Science and War 

In a speech delivered in the House of Commons 
on November 10, which haH been reprinted by the 
New Commonwealth under the title “The Warning”, 
tho Right Hon. Stanley Baldwin deals with the 
moral and ethical consequences of the application 
of scientific discoveries or inventions to destructive 
purposes. Science has completely transformed the 
character and offensive powers of modem warfare. 
To the air attack there is no possible defence save 
in counter-attack, and aviation affords an outstand¬ 
ing example of an instrument of war the consequences 
of which are so terrible and deadly that the safety 
of mankind lies in the renunciation of its use. So 
far as the air is concerned, Mr. Baldwin agrees that 
only the abolition of flying offers any prospect of 
complete disarmament. Prohibition of the bom¬ 
bardment of the civil population and reduction of 
the size of aeroplanes are suggestions that are unlikely 
to stand the stem test of war. The abolition of 
flying is, however, an inconceivable step. Mankind 
has never yet consented to forego a new power 
which he has once claimed and the practical question 
which remains is the use to be made of this new 
power. Mr. Baldwin suggests that a thorough 
investigation of the problems involved in the inter¬ 
national control of aviation is called for, apart 
altogether from the possibility of abolishing all air 
forces. Scientific workers should be among the 
first to respond to the moral appeal underlying Mr. 
Baldwin’s speech, that with the winning of new 
powers for mankind there should be won also a finer 

No. 3295, Vol. 130] 


sente of moral responsibility and a determination to 
oppose the prostitution of such powers to base purposes. 
Only such a sense of values and of responsibility 
on the part of every individual citizen can save 
mankind from the destruction and disorder which 
seem the inevitable outcome of the present state of 
international relations. 

The Royal Dublin Society 

It is recorded in the Irish Times of December 2 
that Viscount Powerscourt has taken over the office 
of president of the Royal Dublin Society, in succession 
to Prof. J. Joly, whose term of office (three years) 
has oome to an end. In the course of his Lordship's 
remarks, Lord Powerscourt, who is a leading member 
of the Agricultural Section of the Society, stated 
reasons for believing that the policy of the present 
governing body in Ireland must result in very grave 
effects upon the agricultural work of the Society, 
These fears are supported and very strongly 
emphasised by Dr. Bohane, the official director of 
the Society, in the Irish Times of December 3, whose 
remarks are mainly directed to financial considera¬ 
tions connected with the agricultural work of the 
Society. We are informed by Prof. Joly that the 
scientific work of the Society must also suffer 
seriously, seeing that the Society expends consider¬ 
able funds in support of scientific research and on 
the publication of its Scientific Proceedings and 
Transactions as well as on fees paid to experts who 
leoture upon scientific subjects in various rural 
districts of Ireland. The Irish Radium Institute— 
which is legally affiliated to the Society—must also 
suffer, considering that the distribution of radium 
emanation devolves upon a senior and highly 
responsible member of its paid scientific staff. Those 
who wish for a full account of the Society’s work 
at the present day will find it detailed by expert 
members of the Council in a volume issued recently 
in commemoration of the two-hundredth anniversary 
of its work for the prosperity of Ireland, 1 

Statistical Method of Control in Industry 
An important aspect of the part which statistical 
method may play in industry in the improvement 
of the production process and in increasing efficiency 
in the fitting of supply to satisfy the wants of the 
consumer was discussed on December 20 at a meeting 
of the Royal Statistical Society, when Dr, J5, 8. 
Pearson contributed a paper on the statistical control 
of quality in mass-production industry. Whether the 
manufacturer is concerned with the tensile strength 
of malleable iron, the length of life of lamps, or the 
durability of cloth, he cannot succeed in producing 
exactly the same article again and again. Quality 
must, in fact, be expressed not only by an average but 
also by some measure of variation about this average, 
Yet if this is so, it is also important that there 
should be uniformity in this variation; For example, 
if the variability in the length of life in electric 
lamps oan be reduced below a certain level, this 
may be of little value to the ordinary householder; 
but a large-scale consudaer such as a borough council 
may then find it ahnone economic proposition to 
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renew all it* street lamps after a fixed number of 
hours of bunting than to wait till each lamp bums 
out, and then send a man to replace it. For a 
number of years individual firms have hero and 
there made use of statistical theory in laying out 
efficient research programmes to improve the quality 
of production or to establish sampling plans to 
reduce the cost of inspection. But it is only in 
the last few months that an attempt was made to 
organise concerted action, when the British Standards 
Institution appointed a small committee to investi¬ 
gate the problem from the point of view of standard¬ 
isation and specification. Direct contact between 
the industrialist and the statistician is of first import¬ 
ance. The former has not hitherto fully realised the 
potentiality of the statistical tool, while the latter 
has not understood the lines along which theory could 
be most helpfully developed. 

The Roman Wall in Scotland 

At the Friday evening discourse on December 16 
at the Royal Institution, Sir George MacDonald dis¬ 
cussed the Roman Wall in Scotland. So far as its 
chances of survival were concerned, the Wall was 
unfortunately situated. Stretching, as it did, from 
Forth to Clyde, it ran, for the most part, through 
arable land and also traversed what was destined to 
become a great industrial belt. Nevertheless its 
remains are still considerable. The date of its 
erection was about a.d. 142, soon after the accession 
of Antoninus Pius, and it is quite certain that it was 
abandoned before the end of the century. Soldiers 
say that, as a piece of military engineering, the line 
which it followed was admirable, much superior to 
that selected for the Wall of Hadrian. The barrier 
consisted of three main elements—a rampart, a 
ditch, and a military road—and there were nineteen 
supporting forts, planted at intervals which averaged 
two miles in length. Despite its excellent Construc¬ 
tion, the road has been destroyed almost every¬ 
where. On the other hand, the ditch, which was 
usually about 40 ft. wide and 12-15 ft, deep, has 
left an enduring mark. Even where it has been 
entirely filled in, digging will always reveal its posi¬ 
tion* Within the last twenty years its course has 
been determined for practically the whole 37 miles 
of-its length, and this will be noted on future issues 
of the Ordnance Survey maps. A group of seventeen 
inscriptions, unique in the Roman world, yields 
extremely interesting information as to the dis¬ 
tribution of the work among different bodies of 
legionaries. The purpose of the Wall is often mis¬ 
understood. What it contemplated was not a state 
of war, but a state of restless peace. Excavation has 
proved that the forts were twice evacuated and twice 
restored before the final abandonment, and has also 
brought us to some extent into personal touch with 
themen who maintained the pax Momma in North 
Britain* in these troublous days. They were not 
Romans, in the strict sense of thb term, but a motley 
■crew, levied chiefly in Gaul and the Low Countries, 
having Latin, as a common language and welded 
into a unity by iron discipline. 
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A New Academy of Sciences in Western China 
Tubes years ago there was organised in the Little* 
Gorges near Chungking of Szechuan province an 
Academy of Sciences of Western China. This institute 
is supported primarily by private contributions. It 
has now an annual budget of 40,000 Mexican dollars. 
Researoh and survey work along the lines of geology 
and biology will be pursued in the Academy. At 
present, with the help of Dr. H. H. Hu, director or 
the Fan Memorial Institute of Biology at Peiping, 
a herbarium and a botanical garden have been 
established by the Academy, with the view of exploring 
botanioally all parts of that vast province and 
eastern Tibet, and collecting seeds, cuttings, and 
bulbs, etc., for planting in the botanical garden. 
It is intended shortly to establish a nursery where 
seeds and bulbs will be provided for sale or exohange. 
For example, the collector was instructed to collect 
seeds of Rehderodendron , a new genus of three species 
of omamontal trees of Styracaoese, recently described 
by Dr. Hu. Seeds of other interesting and ornamental 
plants will also be collected. The Arnold Arboretum 
of Harvard University will be the first botanical 
institute in the United States of America to share 
a part of this collection. This year two parties have 
been sent out by that institute to collect herbarium 
specimens and seeds, one to eastern, another to south¬ 
western Szechuan. The latter is exploring the 
bordering districts along the Szeohuan-Yunnan-Tibet 
borderland. In the winter the collector will bring 
herbarium specimens and seeds to the Fan Institute 
| for study and identification, as that institute has a 
large herbarium and a large botanical library, and 
furthermore a unique collection of some 17,000 
photographs of the type-specimens of Chinese and 
other Asiatic countries taken in various European 
herbaria. 

"Terrestrial Magnetism and Atmospheric Electricity" 

The September issue of Terrestrial Magnetism and 
Atmospheric Electricity forms a memorial number in 
honour of the late Dr. Louis A. Bauer, who founded 
the journal in 1806 and edited it almost until his 
death early this year. It contains two admirable 
portraits of Dr. Bauer. The number is of unusual 
length, containing 220 pages, and (besides subsidiary 
matter) thirty-seven articles by authorities on 
terrestrial magnetism and electricity from all over 
the world. Some of these are of unusual interest, 
and among them may be mentioned those of Adolph 
Schmidt, J. Bartels, and L. Vegard. Schmidt deals 
with the secular magnetic variation, and shows that 
many of its larger features can be explained in a 
simple way as due to the rotation of a component of 
magnetic polarity, about an axis through the points 
where the Greenwioh meridian crosses the equator, 
so that the poles of this component move in the 
meridians of longitude 90° and 270°, the complete 
rotation taking about 480 years. This simple con¬ 
ception explains the main features of the secular 
variation but does not agree so well with the long* 
continued decline of the earth’s magnetic moment 
during several decades past. The article by Bartels 
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is on statistical methods for research on diurnal 
variotions, and contains both important conclusions 
and interesting suggestions for future work in this 
difficult field. 

The paper contributed by Prof. L. Vegard is a brief 
account of an investigation of the temperature of the 
auroral region by the use of the rotational series of 
the negative nitrogen bands, shown on auroral 
spectra obtained by long-continued intermittent 
exposures over several weeks or months. The results 
obtained in two different ways agree in giving the 
value of 240°K. This is much lower than the high 
temperature for this region first proposed by Linde- 
mann and Dobson on meteoric evidence, and con¬ 
firmed by the abnormal propagation of sound, by 
reflection at a height of about 40 km. In this con¬ 
nexion, Vegard mentions experiments he has made 
tending to show that the laws of propagation of 
sound at low densities are different from those that 
apply at normal densities. Tho paper is an interest¬ 
ing contribution to a controversial subject. Another 
interesting paper, by Prof. V. F, Hess, reviews the 
present state of knowledge concerning cosmic rays, 
mentions the co-operative scheme of work started on 
his initiative in order to examine whether the irregular 
fluctuations of the rays occur simultaneously in 
different places, and gives some preliminary results 
of the work of his cosmic ray observatory on the 
Hafelekar ridge, near Innsbruck. 

Exploration of the Upper Atmosphere 

The International Commission for the Exploration 
of,the Upper Atmosphere has recently published the 
collected results of upper air work done during 1924, 
under the title “Comptes Bendus des Jours Inter- 
nationaux, 1924”. As in the case of the first and 
pioneer volume of the kind, for 1923, the compilation 
has been made under the supervision of Sir Napier 
Shaw, honorary president of the Commission ; the 
1924 volume has imfortunately been delayed by his 
illness, and by financial difficulties. The latter have 
been lightened by the use of the Beplika prooess in 
the production of the volume, the price of which is 
45s. ; the lAter Volumes (of which that for 1925 has 
already appeared, under the title “Ergebnisse der 
Aerologischen Messungon, 1925” £ are being published 
by Prof. Hergesell, president of the Commission, at 
the regrettably high price of 60 gold marks. The 
present volume is in two parte, one containing 
tabular details of the ascents of sounding balloons, 
together with synoptic charts for the international 
days, and the other containing ‘tephigrams’ 
representing graphically the results of individual 
ascents. 

Rainfall and Water Supply 

In an article by F. J. Garland entitled “Rainfall 
and Water Supply” in Progiw and the. Scientific 
Worker for September odd October 1932, stress is 
laid on the importance of the work of the voluntary 
rainfall observers whose records supply a very large 
proportion of the material for the annual volurhes 
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of “British Rainfall”, the old-established publication 
of the British Rainfall Organization now compiled 
by the Meteorological Office. The article contains 
interesting facts about springs end artesian wells, and 
some particulars about the practical side of the 
engineering problems involved in conveying water to 
distant towns from catchment areas. On these 
subjects the writer is on his own ground, but when 
he passes to purely meteorological matters connected 
with rainfall, some very inaccurate statements are 
made. Thus, he says (p. 49) that the greatest recorded 
rainfall in England in 24 hours may be token to be 
about three inches. The annual volumes of “British 
Rainfall” show however that falls greatly in excess of 
three inches occur in most years; that 9 *56 in. fell 
in one day in 1917 at Bruton, Somerset, and 9*40 in. 
at Cannington once in 1924, The incorrect statement 
is also made that there is no satisfactory record of the 
amount of rain that fell during the Louth cloudburst 
of May 29, 1920, whereas, thanks to the records of 
voluntary observers, enough information was avail¬ 
able for the rainfall to be mapped by means of 
isohyetal lines for the whole area of the storm, and 
this information is available not only in “British 
Rainfall” for that year, but also in- the report of the 
special investigation undertaken by the Meteorological 
Office (Professional Note, No. 17, of the Meteorological 
Office. London : H.M. Stationery Office). 

Scots Pine Timber 

BuixetinNo. 15 (Dec, 1931) of the Forest Products 
Research Laboratory deals with a detailed analysis of 
“The Timber of Home Grown Scots Pine (Pinus 
8ylvestri»y\ The primary considerations in connexion 
v with the utilisation of home grown Soots pine, the 
resources of which timber in Great Britain were so 
depleted during the War, are the general grade of the 
timber and its mechanioal properties. Tho investiga¬ 
tions which have been undertaken at the Laboratory 
indicate that the home grown timber in different 
localities varies considerably in weight, and ranges 
from 25 to 45 lb. per cub, ft. at a moisture content 
of 12—15 per oent. The darker colour of the heart 
wood, which is an indication of the durability, is 
more marked in the home grown than in the imported 
timber, while the percentage of heart wood is depen¬ 
dent on locality and age, The average rate of growth 
of the timber in the four consignments examined 
varied from 4 to 23 and the average of individual 
consignments from 7 to 12 rings per inch. The 
bulletin deals in sections with structure, seasoning, 
mechanical and physical properties, antiseptic treat¬ 
ment, working and utilisation,' and pests of the 
species. One of theproblems facing the newly formed 
plantations of pine in Great Britain is to find or 
create a market for the small material width will 
eome out in the early indispensable thinnings; while, 
it is pointed out, to produce best quality timber the 
time must be given to obtain at least 12 rings to the 
inch radius, and for lower grades at least 0 rings 
per inch are necessary. Straight-grained timber,** 
free from knots as poesfide, is demanded by the 
markets. • ... 4':?'^ 
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Illuminating Engineering 

The paper on the electric lighting of buildings read 
by A. B. Read and Dr. J. W. T. Walsh to the 
Institution of Electrical Engineers on November 3 
illustrates the change that has come over the art of 
illumination during recent years. Originally the aim 
was to provide as much light as possible for the very 
limited consumption of energy available. Happily, 
owing to the great advances made in the means of 
light production, engineers are no longer trammelled 
by tradition and new and daring experiments are 
being made in illuminating engineering similar to 
those made possible in architecture and decoration, 
due to the use of new constructional methods and 
materials. The second part of the paper deals with 
the engineering and physiological principles which 
govern design and gives a brief description of the new 
materials now available to the ‘artist in light*. 
Architects now provide electric ‘points* on their 
plans not for ‘a light of some sort’ but for a fitting 
in character with the room. Lighting by electricity 
can be done in many ways. It can be used to 
enhance the restful atmosphere of a place of wor¬ 
ship, dignify a great public building, serve as a 
decorative element in a small house, or bring sparkle 
and gaiety to a restaurant. The latest development 
in light production is the gaseous discharge tube. 
The use of various mixtures of the rare gases provides 
a wonderful range of hues in the light available. 
The efficiency of the lamp also has been greatly 
improved. It gives three or four times as much 
light as the ordinary tungsten filament gas-filled 
lamp. The authors conclude by discussing the 
effects of glare, contrast, shadows and colour. The 
paper proves that the task of the lighting engineer 
is a difficult one. 

Report of the Strangeways Research Laboratory 

The Trustees* Report for 1931 on thfe Strangeways 
Research Laboratory, Cambridge, records as the out¬ 
standing event of the year the extension of the 
laboratory, made possible by a bequest of £5000 
from the late Sir Otto Beit, and refers to the addi¬ 
tional connecting links between the laboratory and 
the biological departments of the University which | 
afford opportunities for valuable collaboration, for | 
. example, in zoology, nutrition and radiology. A r6aam6 
of the work in progress shows that Dr. H. B. Fell 
and her colleagues are carrying out with skilful 
technique investigations of great interest on tissue 
culture. Reference is made to the better results in 
the study of osteogenesis due to improvements in 
technique. Of the other work rooorded we note Dr. j 
p. D. F. Murray's studies on the development in 
vitro Of the primary red blood corpuscles of the 
chick. Portions of fowl embryos removed from 
the egg offer periods of incubation ranging from 1 | 
• to IS hours were cultivated in a fluid medium oom- 
; posed of serum had embryo extract. Red blood 
corpuscles developed in all the cultures made from j 
the posterior half T of the primitive streak at the stage 
t; immediately preoeding the formation of the head- 
;pTOcqss t butportions Of the anterior half, although ' 
into central nervous system and.' 


somites, formed no blood. All the stages in erythro- 
geneeis could be followed in the living material. The 
first sign was a thickening in the tissue; the cells 
of this thickening diminished considerably in size 
and displayed great mitotic activity. Eventually 
they lost their adhesiveness, formed loose groups in 
the tissue or fell into the culture medium as a oloud 
of free erythroblaats in the cytoplasm of which 
haemoglobin began to develop. 

Industrial Models at Hull Museum 

The crushing of linseed and rape seed obtained 
from the plants of northern Europe has long been a 
staple industry at Hull, which now claims to be the 
largest oil-mill centre in the world. In view of this, 
it is interesting to learn that tho Museum contains 
a remarkable series of models of seed-crushing plant 
illustrating both old and new methods. The models 
were described in the Model Engineer and Practical 
Electrician in April last and the articles have now 
been published in pamphlet form as Hull Museum 
Publication No. 176. The models have been made 
by Mr. W. Marshall, who began his connexion with 
the industry as a blacksmith in 1369, rose to be 
manager of some of the largest mills and became 
a manufacturer of oil-mill plant. The beginning of 
the oil-seed industry is lost in the mists of antiquity 
but in certain parts of the world to-day very primi¬ 
tive plant is used. From these primitive devices 
came the lever press, the wedge press and the sorew 
press, and in more modem times the hydraulic and 
steam power presses. These are all illustrated by 
Mr. Marshall’s models, which are described in the 
pamphlet. 

Publications of the University of Bombay 

In order to encourage research among teachers and 
students, the authorities of the University of Bombay 
have decided to issue a periodical publication, which 
will contain communications from members of the 
university and others dealing with research in the 
subjects of the University curriculum. The Journal 
of the University of Bombay , as the publication is to 
be called, will appear six times in each year, two of 
the parts being devoted to history, economics and 
sociology, two to arts and law, and one each to the 
; physical sciences and the biological sciences. In 
addition to tho original artioles, there will be reviews 
of books, abstracts of academic theses and notes on 
current topics. The first issue, which has recently 
appeared, covering history, economics and sociology, 
contains several communications dealing with points 
in the history of sixteenth century India, India’s 
trade and commercial relations, Indian art and 
sociology, the bearing of certain traditions oh the 
origin of Konkan Brahmins, and articles of a more 
general character on trade unions and the League of 
Nations. Especially noteworthy is a leoture delivered 
in Bombay by M. Elio Faure on the interpretation 
of Indian art, in which it is suggested that a meeting- 
ground for Europe and India might .emerge from 
their common inheritance from Greece. There is also 
an obituary notice of the late Sir Patrick Geddas, 
which does full justice to his work for India. 
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Infra-Red in Photomicrography 
The photography of small insects by transmitted 
light has hitherto been complicated by the necessity 
of employing screens transmitting only the red end 
of the spectrum, if detail of both body and wings 
is to be secured on the same plate. Recent improve¬ 
ments in the sensitising of plates to infra-red enable 
much darker screens to be used with relatively 
shorter exposures. An interesting example of this 
has recently been given by Mr. A. E. Smith (Watson's 
Micro . Bec. f No. 27) who publishes a photograph of 
a phorid fly in which the venation of the wings 
and the structure of the external genitalia are shown 
at the same time as the minute detail of body arma¬ 
ture. The exposuro of only five seconds through 
the almost opaque Ilford infra-red screen is a remark¬ 
able tribute to the speed of the plates, which quite 
evidently open a new field for the photomicrographic 
worker in all subjects. 

Memorial to Prof. W. D. Halliburton, F.R.S. 

On December 17, Sir F. Gowland Hopkins unveiled 
a plaque which has been placed in the Halliburton 
laboratory of physiology at King’s College, London, 
in memory of Prof. W. D. Halliburton, who was 
professor of physiology at the College from 1890 
until 1923, When Prof. Halliburton was appointed, 
the laboratory was on the Embankment in small and 
badly lit rooms where Forrier and Lister had worked. 
Yet, by his enthusiasm, he managed to attract many 
youhg physiologists to the College. The present 
laboratory is the result of his great efforts during 
his tenure of office as professor of physiology. Prof. 
Halliburton was elected a fellow of the Royal Society 
in 1891 and died on May 21, 1931, aged seventy 
years. 

Duddell Type Oscillographs 

The Cambridge Instrument Co., Ltd., has issued 
a new list of oscillographs developed from the 
Duddell type (List No. 118). As usual in the catalogues 
of this firm, there is a valuable discussion of the 
design of the instruments, but the present list is 
noteworthy for the large number of examples of their 
use. These include the study of wireless ‘echoes’, of 
speech wave forms and of mechanical vibrations in 
turbine blading. In view of the modem development 
of large units in electrical engineering, there is a 
particular interest in the installations for investi- 
gating short-circuit and circuit-breaking phenomena 
and in the reproductions of very beautiful oscillo¬ 
grams obtained by their use. 

Christinas Lectures at the Royal Institution 

The Christmas Lectures at the Royal Institution 
are to be given this year, starting on December 27, 
by Prof. Rankine. Prof. Rankine, who is president 
of the Physical Society, has carried out laboratory 
researches on the determination of the sizes of 
numerous gaseous molecules, as deduced from 
measurements of visoosity. During the War he 
investigated the possibilities of transmitting speech 
by light, using the selenium cell, and invented an 
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instrument for this purpose, the photophone* In; 
recent yearn his scientific work has taken him farther 1 
afield. He has been concerned in the latest develop¬ 
ments of the science of geophysics, particularly in 
regard to its use in prospecting for minerals, including 
oil, and has made expeditions to Persia and Australia 
in connexion with this work. The subject of 
Prof. Rankine’s lectures, ‘The Round of the Waters’, 
is full of possibilities. The subject lends itself to* 
experiment in a great variety of ways, and this, 
the one hundred and seventh course of Christmas 
Lectures, should certainly not be wanting in interest 
and instructiveness. 

Announcements 

At a meeting of the Royal Academy of Belgium 
held on December 15, Prof. P. Zeeman, professor oF 
experimental physics in the University of Amsterdam, 
and Prof. T. Levi-Civita, professor of rational 
mechanics in the University of Rome, were elected 
foreign associates of the Academy. 

Thk Hopkins prize for the period 1924-27 has. 
been awarded by the Cambridge Philosophical 
Society to Prof. G. I. Taylor, Yarrow research 
professor of the Royal Society, for his researches on 
hydrodynamics and on the deformation of crystals ; 
and the prize for the period 1927-30 to Prof. P. A. M* 
Dirac, Lucasian professor of mathematics in the 
University of Cambridge, for his researches on the 
theory of quantum mechanics. 

We have received the report of the Victorian Bush 
Nursing Association for the year ended June 30 last- 
This Association, of which Sir James Barrett ia 
secretary, provides trained nurses and other requisites 
for sick and injured persons in country towns and 
districts. It is run on a co-operative basis, a house¬ 
holder paying a small annual subscription, usually 
£1, and has 65 nursing centres and 29 cottage 
hospitals. Maternity and child welfare are important 
branches of the work. In spite of the financial 
stringency in Australia, the Association had a credit 
balance of £1,900 at the end of the year. Full 
reports are given of the activities in the various 
centres. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A male 
junior assistant metallurgist for the Royal Small 
Arms Factory, Enfield Lock, and a male junior 
assistant chemist at the Royal Gunpowder Factory, 
Waltham Abbey—The Principal Clerk, Central 
Office, Royal Gunpowder and Small Arms Factories, 
Enfield Look, Middlesex (Jari. 7). An assistant in 
the Department of Manuscripts and Records of the 
National Library of Wales—Hie Librarian, National 
Library of Wales, Aberystwyth*-^Jan. 16). A 
University professor of physios at Bjrkbeck College— 
The Aoademio Registrar, University of London, 
S.W.7 <Feb; 10). A director (professed nfthe 
Laboratory in Botany at the University of Madras— 
The Registrar, University of Madras, Triplicane, P.O. 
(April 1); further information from the High Com¬ 
missioner for India. 
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Letters to the Editor 

$The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

‘Protective* Adaptations of Animals 


With regard to recent correspondence in Nature 1 
following an article based on my paper on the 
•effectiveness of protective adaptations, 8 I would 
remark, in the first place, that since neither Prof. 
Poulton, Prof. Huxley, and Mr. Nicholson appears 
to have seen my paper, their criticism should have 
been deferred. As to the points raised, I offer the 
following suggestions : 

Prof. Poulton’s main point would seem to be 
expressed in the following quotation : “To search 
with the compound microscope for butterfly wing* 
scales scattered through the contents of 80,000 avian 
■digestive tracts would be a serious business, and if 
it had been accomplished I venture to beliovo that far 
more positive results would have been obtained." On 
p. 0 of my paper the use of compound microscopes 
in making all stomach examinations is noted. The 
alleged difficulty of identifying remains of adult 
Lopidoptera in bird stomachs is discussed on p, 59. 
Instead of encountering difficulty in recognising 
lepidopterous remains, I may say that when Lepi* 
doptera have been eaten, the fact usually is evident 
to the practised eye at a glance due to the fuzzy 
felted appearance of the stomach contents caused 
by the distribution of hundreds of scales throughout 
the mass. The story is just as plain as that told by 
the contents of a killing bottle in which other insects 
have been parried with Lepidoptera; there seem to 
be scales enough to cover everything. If only a few 
scales were present, they might be missed, but in 
such cases in all probability the wing membranes 
with their characteristic venation, or the an tonnes, 
head, or some other diagnostic part would be present 
and identifiable. 

In 1912 I published the statement that remains 
of butterflies were found in only 5 out of 48,000 
bird stomachs, while the 1932 paper records 87 from 
some 80,000 stomachs. Prof. Poulton now says that 
I attempt no explanation or defence of the earlier 
figures; on p. 60 of my paper, it is stated that all 
save 18 of the reoords pertain to a single bird, the 
pigeon hawk, and that the specimens of this hawk 
were taken at a point in a migration path of butter¬ 
flies, The instance is a striking one supporting my 
general thesis as to the great effect abundance and 
availability of prey have upon choice of food by 
birds. 


As a matter of fact* some of the other records 
also were from other hawks collected at the same 
locality (Fisher’s Island-, N.Y.), so that the 18 
fastened of butterfly captures by birds under 
supposedly normal conditions is still further reduced 
ettdltbe pot alarming disproportion of 16 records for 
6 for 46,000 stomachs previously 
mpotfed is <kjrms^dJngly lessened. 

-Pref. Husky‘a Alp illustration, whether paralleling 
Nature or pot, does not have his own confidence as 
be says, the proportionality [of destruction 

relative to type] were exact, it would have little 
Hepiiw his faith on the necessity of 
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adaptations and says, “In general, the fallacy is that 
of forgetting that no species of organism could exist 
which was not a bundle of adaptations." 

As to organisms necessarily being adapted, we 
find in almost every environment species of such 
diverse ‘adaptations’, if the use of that too meaningful 
term is permissible, os to prove that particular 
‘adaptations’ cannot have been essential to survival, 
Huxley’s picture of an organism that could not 1 sur¬ 
vive as on© “conspicuous in colour and in habits, 
sluggish, palatable, juicy and soft, and with low 
fecundity" is in fact realised in some of the spiders—* 
nevertheless they survive. 

Quoting Prof. Huxley again, “The fact that 'some 
birds’ . . , eat ants freely does not imply that ants 
are not rejected, relatively or entirely, by most 
birds." Ants are not rejected either relatively or 
absolutely by any potential predators. As nearly 
as may be, they are eaten by every kind of predator 
and freely by most of them. 8 

As to Mr. Nicholson’s criticism, it appears to have 
little bearing. He says, “While it is evident that the 
book contains a vast array of statistical data on 
the contents of birds’ stomachs, no mention is made 
of a similarly exhaustive survey of tho food that 
was available to the birds, and, in fact, it is incon¬ 
ceivable that such a survey could be made ade¬ 
quately." Like my other critics, Nicholson had 
not seen my paper, hence does not know of the 
effort that was made in it to indicate the relative 
abundance of available prey. If he really believes 
that this information is unobtainable, then he should 
not criticise me for not presenting it. 

Selectionists in an attempt to advance their cause 
have habitually appealed to unknown factors, and 
oited examples from largely unknown faunas (for 
example, of the tropics), to wliioh doings Nicholson’s 
remark, “such work can, throw no light upon the 
process of natural selection", exactly applies. 

The remainder of Mr. Nicholson’s paper seems to 
have little application to min©. Nicholson is a 
mutationist, while the theory of natural selection 
during most of its history has relied chiefly on the 
preservation pf small variations. As most critics of 
the theory have remarked, it is inconceivable that 
an initial slight variation in a favourable direction 
could have selective value. This is a fatal objection 
to old style natural selection theories all along the 
line. Whether there are enough ‘large variations’ 
or mutations to satisfy theoretical demands is another 
question which need not be debated here. 

In general* as a reply to all critics, I would pay 
that the importance of predators in controlling animal 
populations has always been over-rated. The grand 
factors «u*e meteorological, and these as well as some 
of the other checks are by their nature barred as 
selective agents so far as ’protective adaptations’ of 
the kind undor discussion are concerned* This fact, 
in addition to consumption by predatory forms being 
very closely proportional to population, indicates 
that selec)fcdqja,4t it:exists at all is a force so weak 
that it oannot have guided the course of evolution 
so ae to account for the structure and characteristics 
of all existing organisms in detail, which is practically 
what is attributed to natural selection by its extreme 
proponents. 

I woukl emphasise that natural selection is still 
merely a hypothesis, and a vigorously challenged 
one at that* In 1894, Alfred Russel Wallace said; 
“It.p of course admitted that proof of the 

action of Natural Selection is at present wanting,"* 
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And in 1932, Hugh B. Cott still has to admit with 
regard to the selectionist explanation of 'protective 
adaptations’, "The hypothesis is of a sort which is 
incapable of proof,”* 

Darwin’s great service was in pointing out the 
apparent probability of evolution, and we should 
not be considered as failing in respect if we doubt 
that he formulated a satisfactory explanation of the 
process. It would have been miraculous if Darwin 
had been able to anticipate the developments of 
more than a half-century of the most intensive 
biological investigation the world has seen. Hence 
we should not be surprised that all of the main 
points in his theory to explain evolution, namely, 
(1) the severity of the struggle between organisms 
for existence, (2) the preservation of individuals 
possessing slight favourable variations, (3) the inherit¬ 
ance of these variations, and (4) the similarity of 
natural to artificial selection, in the light of present 
day information must all be radically challenged. 

I hope sometime to assemble and publish the notes 
on these matters that I have been making for years. 
For the present I would remind supporters of selec¬ 
tionist doctrine regarding protective adaptations 
that they are only bolstering a single pillar of a 
structure, the whole of which is adjudged by many 
biologists as doomed to collapse. 

W. L. McAtee. 

Bureau of Biological Survey, 

Washington, D.C. 

1 Naturr. ISO, 202. 693 ; 1932. 

* Smith#. Mine. Coll 'vol. 86, No. 7, 201 pp.. March 1932. 

1 Bequaort, J., "The Predacious Enemkw of Ante" Bull. Amrr. Mu*. 
Nat. Hitt., 40 . 271-331 ; 1922 ; in addition to my paper, pp. 92-97. 

* Nat. Vol. 6, p, 177. 

* Ptoc. Zool. Soe. Lond., Pt. II, p. 492; 1932, 


In his review in Natube 1 of a publication by W. 
L, McAtee, entitled “Effectiveness in Nature of the 
so-called Protective Adaptations in the Animal 
Kingdom” 1 , “B.P.TJ.” apparently expresses agree¬ 
ment with that author in interpreting what he 
believes to be ‘proportional predation' as evidence 
of indiscrimination in the choioe of food by birds and 
other predatory animals. Mr. A. J. Nicholson has 
pointed out that the examination of birds' stomach 
contents, by itself, can give no evidence of propor¬ 
tional predation,* There is, however, another aspect 
of the subject to which I would direct attention. 

Even were it demonstrated, as McAtee claims, that 
birds prey upon animals approximately in proportion 
to their numbers, it is difficult to follow him when he 
says "This means that. . .. predation takes place much 
the same as if there were no such thing as protective 
adaptations”. MoAtee’s figures have reference to 
the various groups of food-animals eaten by “a wide 
range of species of all the families of birds occurring 
. in the region”. The food of these is considered 
collectively, and herein lies the fallacy in his argu¬ 
ment. 

This collective treatment of data takes no aooount 
of discrimination in the choioe of food by aperies. 
I am not aware that any exponent of the selection 
theory claims for 'protected 1 animals immunity 
from attack. Every zoologist knows that specially 
defended insects suffer predatory assault. For 
example, ants have hosts of enemies, including many 
forms winch eat practically no other food, each as 
Agamid lizards, some tree frogs and toads, wood¬ 
peckers, tamanduas arid pangolins, besides numerous 
more casual predatory forms. Whether tfcese *©- 
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called ‘protected’ insects are preyed upon in pro¬ 
portion to their numbers is still open to question. 
But the real point at issue is to determine whether.. 
this proportion—whatever it may be—would remain 
unaltered in the absence of the adaptations the 
effectiveness of which McAtee attempts to disprove. 
In other words, are these adaptations effective 
against some enemies ? To this question MoAtee’s 
figures provide no answer. 

The best method of approaching the problem is by 
the comparative examination of the stomach con¬ 
tents of predatory forms living in the same habitat, 
where the same food is available for different species. 
Viewed in this light, marked differences are observed 
in the food of different species in relation to that 
actually available : and selective discrimination, so 
vigorously denied by McAtee, is found to be the rule 
rather than the exception. 

In Natube of November 5, Mr. B. P. Uvarov 4 pays 
me the compliment of referring to a paper of mine, 
in which he states I have found “that ants con¬ 
stitute more than 90 per cent of the food of frogs”. 
This statement refers accurately to four of the seven 
species of tree frogs examined by me. In this paper 4 
is presented a considerable body of evidence of dis¬ 
crimination in the choioe of insect food by tree frogs* 
In a more recent detailed investigation of the food 
of British batraohians I find strong evidence in 
support of this view. This is not the place to go into 
details which it is hoped will be published later. 
But it is pertinent to mention here that in a collection 
of frogs and toads token both in the same habitat 
and under uniform conditions, the stomach contents 
of the two species differ markedly. Thus in 17 frogs 
and 45 toads collected on the heath-land association 
of Land’s End during the past summer, the following 
striking differences in food animals were noted : 


Food Rana tomporaria 

(per oent) 

Molluscs 24*8 

Lepidoptera.. 13*4 

Diptera .. 9*1 

Formicid® .. 0*4 


Bvfo vulgarit 
(per cent) 
0*6 
2*4 
0*9 
41*4 


These figures do not look like ‘proportional pre¬ 
dation'. Rather do they illustrate how a com¬ 
parative study of predatory habits in insectivorous 
animal* points to selective discrimination , hi the 
choice of food. 

Hugh B. Oott. 

Dept, of Zoology, 

The University, 

Bristol. 

Nov. 29.—It remains for me to add that the above 
was written before the Editor let me see a proof 
of Mr. MoAtee’s reply to his critics. Considerations 
of space forbid comment here upon more than one 
point raised in his present letter. 

With reference to the protective adaptations of 
ants, I would add.Wthe data given above that in 
a careful examination of the ^ tracts of 

238 frog* and toads (collected between JUneTbhd 
October 80 in different habitat* in CtomwaU,. 
Gloucester and Sussex, and at almost -eyery hour ; 
of the day and night), the analysis qf sbme 9*000 
food-animals works out in reference to aiito iut 
follows: '■ v "‘. ,V 

4,108 ants were recovered from 180 put of 148to*d* 

AVftmmA^ * ■ *: ' " *■ ' : ■ v 1 V ’ 1 i v '' 1 v 
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In the face of facts such as these, Mr. Mo A tee 
would do well to reconsider his sweeping assertion 
that "Ant® are not rejected either relatively or 
absolutely by any potential predators", 

Hugh B. Cott, 

* 'B.P.IV, JUTOM, 180,66, July 0, 1032. 

* McAtee, BmJthaGnlan MUoeUftneous Collections, 86. 7 ; 1032. 

* Nichotoon.IUTUMt. ISO, 80S, Nov. 6, 1982. 

4 Uvarov, NATtma, ISO, 806* Nov., 1082. 

* Cott, Froc. Zool. Soc. Land., 471; 1032. 


The New Infra -Red Band System of the GO Molecule 


The transition of the CO molecule from the 
upper electronic state of the Hopfield-Birge absorp¬ 
tion bands to the upper level of the Cameron bands, 
gives rise to a system of bands degraded towards the 
red, and extending from the infra-red region to 
about X506O A. These new bands, as they were 
called, were photographed by Asundi, 1 who also 
gave their gross vibrational analysis. On Asundi’s 
plates the bands showed a diffuse multiplet structure. 
Measurements were made only on the first and the 
last heads. 

It does not seem to be generally known, however, 
that McLennan, Smith and Peters* previously 
recorded the same bands as a series of triplets, using 
different conditions of excitation, The wave numbers 
of the first and the third head in each of the triplets 
agree closely with those of Asundi’s, and in addition, 
measurements on the second head are also available. 
Making use of the equation given by Estey* for the 
new bands, McLennan's results fit in well in the 
expression : 

9325 

F**(9284) + <1173n' - 9n'*) - (1720 5n' - 14 -4n"*) 

9233 


The value (9284) in the above equation, for the 
electronic energy of the second band-head, is obtained 
from the triplet separations as observed by McLennan, 

In addition to all the transitions recorded by 
Asundi, those corresponding with (9, 2) (10, 2) (11, 2) 
(10, 8) and (11, 4) are to be noticed in McLennan's 
data, but transitions (2, 0) and (4, 1) are missing. 

Johnson* and Asundi* put forward the view that 
the final level of these bands which is the same as 
the third positive and the associated bands is a quintet 
level, while Birge 4 and Mulliken 7 hold that it is a 
triplet one. It is of interest therefore to note that in 
the light of McLennan’s results, the level appears to 
be a triplet one, unless some bands too faint for 
observation were missed. The unweighted mean of 
the triplet separations in the direction of the 
degradation of the bands is 37 and 40. 

B. K, Vaidya. 

Department of General Chemistry, 

Indian Institute of Science, 

Bangalore. 

Nov. 3. 


Abo AnniieUe. 

ntewittfamilwi di AoMfcutiieR , YOL 7, Ft. 1, J>. 607 ; 1030. 
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Atoorp^ Spectra el Metallic Colloidal Solutions, 
and Emission and Absorption of Metallic Films 
Absorption volutions and films. The absorption 
curve of films of silver has been repentjy published 
Mbhler 1 j: *re have recen% publ^ed the 


absorption curves of colloidal solutions of silver add 
gold. 1 The absorption curves of the oolloidal solutions 
of silver and of the films of this element are almost 
exactly coincident, as may bo seen on Fig. 1, where 
the axis of the ordinates for curve I (solutions of 
colloidal silver) shows the values of log I]I X ■* oed, 
and for curve II (silver film at a temperature of 
300° K) the values of log JJJ 0 =» (4t mkxj\) log a. 
The agreement between these curves confirms Mie’s 
theory* that metallic colloidal particles have the same 



optical properties as a macroscopic mirror of the same 
substances. 

Emission and absorption of the films. The films of 
tungsten, aluminium, beryllium, gold-calcium alloy, 
thorium and platinum bombarded with 7 volt 
electrons emit, according to Mohler and Beokner, 4 
radiations similar in their intensity and in its distri¬ 
bution ; the distribution of the spectral energy is 
constant between 0,400 A. and 2,400 A. Exceptions 
to this characteristic property are offered by copper. 



which shows a marked increase Of emission in the 
red, and silver, which emits strongly between 3,000 A. 
and 3,200 A., the maximum emission being at this 
latter wave-length (Fig, 1, Curve HI), which is near 
the maximum of absorption. In this instance there 
appears to be a relation between the maxima of 
emission and absorption. On the other hand, in the 
case of colloidal solutions of gold, there is no relation 
between the maxima of absorption and the speotra 
nf emission of the films bombarded with electrons. 
In Fig. 2, curve I represents the absorption of 
colloidal solutions of gold (Bredig method), curve H 
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the same property for colloidal solution of gold 
(chemical method), and curve III is the emission of 
a gold dim. 

It would be of interest to determine whether the 
absorption curves of a metallic dim are always identical 
with the absorption curves of the colloidal solutions 
of the same metal, os they ore in the case of silver, 
with the view of ascertaining if Mie's theory is 
applicable to all metallic colloidal solutions ; and also 
whether there is a correspondence between the 
characteristics of emission of the metallic films and 
their absorption, as happens in the case of silver. 

Adolfo T. Williams. 

Institute de Fisica do la Universidad de La Plata, 
R. Argentina. 

Oot. 20. 

' J. Research, 8. 357 ; 19312. 

• J. Chen i. Phys. t 29, 117 ; 1932. 

• Ann. Phyi. (4), £8, 377 : 1908. 

4 J, Research, 7, 76) ; 1931. 


Neutronic Equilibrium of Isotopes 

If the formation or disintegration under astro¬ 
nomical conditions of the chomical elements, including 
the light ones, is considered as going on continuously, 
it is obvious that for each kind of atom there must be 
present its parent and its succeeding element. It can 
be proved, however, that the emission of a-, p- or 
even H* -particles by disintegration, or the entry of 
the a-, H’-particles or the electrons into the nuclei, 
is unable to explain the existence of every isotope. 
For example, it is impossible to explain in this way 
the formation of So** by decomposition of Ti 49 , Ti 40 
and V 41 , or by emission of an electron from Ca 44 . 
Likewise it is impossible to explain the formation of 
Ti 4 * by means of the entry of a-, H*- or (3-particles 
into the nuclei of any one known atom. The same 
phenomenon is found in many other cases among the 
non-radioactive elements. The same negative results 
are obtained by supposing that one atom decomposes 
into two other atoms, or that the two nuolei form a new 
atom. The existence of every kind of atom and of 
all isotopes can be explained without difficulty, 
however, by supposing that the atoms of different 
elements can emit or incorporate neutrons (Nr)—even 
under astronomical conditions. 

O u ^ Nr + O 17 
O 17 Nr -f O 19 

This hypothesis leads to the conclusion that the 
concentration of each isotope depends on the velocity 
of formation or decomposition of the heavier isotope. 
The neutronic equilibrium among all the isotopes of 
one element was probably established in astronomical 
conditions of formation of elements. This equilibrium 
exists at the present time, however, although the 
non-radioactive elements are decomposed with ex¬ 
tremely small velocity or never decompose. 

The calculations carried out by the use of Aston’s 
table of isotopes show that the emission -of a neutron 
by an element is connected with a loss of mass equal 
to 0*9997 (average value for-19 isotopes). If we 
acoept the data given by Chadwick for the mass of a 
neutron, its emission involves the introduction of a 
considerable amount of energy. If, however, the 
mass of a neutron is less than unity, this process is 
an exothermal phenomenon. 

W. Swibtoslawski, 

Laboratory of Physical Chemistry, . • 

Polytechnic High School, • .*? 

‘ Warsaw. 
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Time Determination 

lx Nature of October 29 appeared a letter on the 
above subject from Dr. de Graaf Hunter* A con¬ 
sideration of the geodetic literature of the last few 
years seems to indicate that he is a little pessimistic 
in his estimate of the errors likely to creep into 
longitude determination through the imperfeot 
elimination of ‘personal equation' by the modem 
transit micrometer. 

Be that as it may, Dr. Hunter's proposed method 
of transit observation has much to recommend it. 
The general tendency in precise measurement, 
especially where it involves time as a measured 
quantity, is to make the whole thing automatic. 
This tendenoy needs to be combated or adopted 
guardedly because increased mechanism is undesirable 
in itself and because it frequently leads to unsuspected 
systematic error. For example, having ooa&sion to 
use the rhythmic time signals both from Nauen and 
Rugby in connexion with gravity pendulum work, I 
found a systematic difference of 0*02 seconds in the 
estimation of this 2-1 hour interval by two observa¬ 
tories where good time-keeping is done. This means 
that the reaction of any automatic receiver te wire¬ 
less signals depends upon some quality, possibly 
strength only, in the signals. 

It will be noticed that Dr. Hunter eliminates one 
train of mechanism—the electrical contacts, the 
electro-magnetic pen and the chronograph—but 
inserts another and. simpler mechanism—the electro¬ 
magnetic shutter near the focal plane of the transit 
instrument. To this extent I think his method leaves 
something to be desired. The progressive flashing of 
the star in the field of viow renders the observation 
almost precisely the same as that of the visual timing 
of a gravity pendulum. As a result of experience 
with the latter I formed the opinion that the electro¬ 
mechanical link in the chain—the so-called flash-box 
—was a weak one. In order to eliminate this link a 
chronometer (a Kullberg Mean Time instrument) was 
adapted to give direct flashes without the inter¬ 
vention of any electric current and without interfering 
in any way with its mechanism. A small plane 
metallic mirror was attaohed rigidly te the balance- 
wheel, whioh was then re-balanced in such a way as 
to give once more the excellent time-keeping for 
which the instrument had previously been noted. 
Although this arrangement gives four flashes per 
eeoond, its use with an oscillator not differing in 
period by more than about one per cent from n 
times that of the wheel is found to be quite manage¬ 
able. Further, the accuracy with: which a single 
reading of a flash can be made lies between 0*001 
second and 0 003 second, a figure which puts it 
out of court altogether as a possible source of error 
in determining the time of swing/>f the pendulum. 

How, then, is it possible to preserve the spirit, so 
to speak, of Dr. Hunter's method of transit observa¬ 
tion and yet do away with his mechanical shutter ? 
Doubtless thinking on the same ifyes £8 he, I Sug¬ 
gested in a report cm longitudes tolthe meeting of 
the International Geodetic Union at fitookholm in 
August 1930 that if it were possible teoomraunieate 
te the star image a small vertical oscillation the 
determination of time would be made with great 
accuracy by the unaided eye. The difficult judgment 
of wten the image crossed a line would be replaced 
by the incomparably easier judgment of whete it 
crossed. v 

As shown above, the comparison of the auxiliary 
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oscillator implied in this scheme with a chronometer 
or dock would be carried out to great accuracy with 
purely optical arrangements. 

The practical details of my scheme present great 
difficulties but# surely, not insuperable ones. 

Finally, I may add that the free gravity pendu¬ 
lum, which is the best time-keeper known over 
a few hours, has already been used on occasion to 
check the clock or chronometer during a longitude 
determination. Astronomers now prefer to place 
reliance on time-keepers rather than on star-pi aces 
in determining the difference of longitude between 
two places. 

H. L. P. Jolly. 

Ordnance Survey Office, 

Southampton. 

Nov. 16. 


Fourier Analysis and Vowel Curves 

Attempts were made recently to apply the Fourier 
harmonic analysis to a collection of very large vowel 
curves traced off from a gramophone record through 
the courtesy of the Gramophone Company (His 
Master’s Voice) of Hayes. One such wave in the 
actual size is reproduced in Fig. 1. The wave was 
first analysed by measuring 24 ordinates (12 har- 
monies). 

When a now 
curve was 
constructed 
from the re¬ 
sults it show¬ 
ed scarcely 
the faintest 
resemblance 
to the orig¬ 
inal. The 


a single wave would probably require a year or so of 
calculation. Neither the Mader nor the Henrioi-Coradi 
analyser can be used because the small waves are so 
steep that accurate readings cannot be made even 
in an enlargement. A decisive reason why no form 
of harmonic analysis can be used appears the moment 
we observe that every vowel wave begins with a 
strong upward jerk and fades away to almost nothing 
at the end just before the upward jork of the next 
wave. The vowel wave is thus seen to have a strong 
decrement as one of its most important charac¬ 
teristics. A harmonio analysis does not provide for 
this decrement but uses it in giving false values to 
the assumed harmonic elements. A harmonio analysis 
of a deoremental curve is necessarily erroneous. As 
pointed out previously 1 the curve of a vowel vibration 
represents a triple integration over the wave-length, 
the frequencies from zero to infinity and tho factors 
of decrement. An analysis on this basis would 
give satisfactory results. A method for doing this 
does not yet exist. Any analysis that does not 
take tho decrement into account gives erroneous 
results. 

Another method of analysis 2 measures the apexes 
of the peaks and depths of the interior waves, and 
interprets the results as amplitudes of component 
harmonic sine waves. The method is superior to that of 
the Fourier analysis. It gives quite different results 



Pail ora vowel cuive traced ftoin tliu wordR, "A day 1 ’, from a pinnae spoken by H.lt.ll. The Frlnre of Wales 
on November 11^1927. Actuai^iat', 


most important characteristics did not appear at all, 
and all the characteristics shown wore erroneous. 
Owing to the small vibrations, at least 200 ordinates 
would have to be employed in order to produce 
any resemblance. This would require that number 
of schedules. At present the highest number for 
which schedules have been drawn up is 72 (published 
in my “Studies of Speech Curves”, Camogie Institution 
Publication No. 44). The work with 150 ordinates 
for a single wave would keep a person busy for 
several months. 

Owing to the failure of measure¬ 
ments, the Mader harmonio 
analyser was then used. The point 
travelled over the curves and thus 
used every ordinate in producing 
the result. Even these curves were 
scarcely large enough to bring 
reliable results. The Henrici - 
Coradi harmonio analyser can be depended on to give 
reliable results when the wave is enlarged to 400 mm. 
horizontally. For large curves this would appear to 
be a satisfactory method except for one reason that' 
will be stated later. 

Fig. 2 reproduces a few waves of the sound track 
of the vowel in a film record of ‘hatch’ made through 
the courtesy of R.C.A. Photophone Ltd., and Path6, 
London. The curve shows fine details that cannot be 
brought out by a Fourier analysis on the basis of 
measurements with less than 500 measurements. 
Apartfram the fact that schedules for such high 
^umbfiS of ordinates do not exist, such an analysis of 
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in that it provides for all frequencies and not tho 
few haimonie ones. Tho method has boon applied 
with great success to larger non-deoremental curves, 
such os those of the number of travellers on a railway, 
drawings in a lottery, etc. It furnishes only erroneous 
results when applied to decremontal curves and 
cannot be used for vowel analysis. 

It is evident that an entirely new method must be 
found that shall satisfy the following conditions : It 
must provide for all frequencies between zero and 



Fig. 2.—A few waves of tho sound track of the vowel in a film record of 'hatch', 

infinity. It must provide for all factors of decrement 
that may be present. It must present its results in 
the form of numbers that have a useful meaning. It 
must not involve any assumption that the vibration 
is built up of simple sine movements. On the basis 
of sound tracks of the vowels, I am at present 
developing such a method and hope to have the 
result ready shortly. 

The necessity for basing this and most other work 
concerning the physics of sound on sound tracks 
arises from the fact that the requirements of the film 
industry have produced a method of recording of 
very great accuracy. A comparison with the vowel 
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curves obtained by other means shows that they all 
lack the finer details that appear in the Bound 
tracks and that all except a very few are so distorted 
that they can scarcely be said to be vowel curves at 
all. Of all the previously published vowel curves, 
only those obtained from gramophone records by 
myself and the Gramophone Company, those obtained 
by Miller with an oscillating mirror, those of Crandall 
with a special oscillograph, and those of Gemelli with 
a cathode ray oscillograph, resemble those in the 
sound tracks ; even these lack the finest details. 

K. W. Scripture. 

University of Vienna. 

• NATUR®, 180. 275, Aug. 20. 1032. 

• VercclH, "Anallfll dolle ppriodicltA nei dJagmmmi (('imanaUsi)", 
Att. 1st. Nat. Aiticurazioni , 8, 1 ; 1030. 


Just Intonation 

If the tones C and the seventh harmonic of A\> 
are sustained together in the ratio 5:7, the two chief 
resultant tones are A\} and 2zty, the four tones 
together giving the true form of the accord known 
as the German sixth, 2 : 3 : 5 : 7, exprossod in cents 
by the numbers 814, 316, 1,200, 583. 

Now if the highest of the four tones is raised 20c. 
to 603c., and C remains, these two are as 12 : 17, 
and with their two resultant tones, A and the seventh 
harmonic of F , they form the accord 5:7: 12 : 17, 
in cents 884, 267, 1,200, 603. This is the true form 
of the chord of the diminished soventh. 

The difference of 20c. is one-fifth of an equal 
semitone. 

The tenor part, moving from and back to C major 
on the notes 386, 316, 267, 204, 471, 386, divides 
the semitone in the enharmonic proportions 

proposed by Archytas, contemporary of Plato, as 
recorded and rejected by Ptolemy, namely : 

M X n - Mb or 49 + 63 - 112c. 

The succession in the bass, meanwhile, is simply 
G t A\>, A, G , 6\ < 7 , that is, 702, 814, 884, 702 and 
0 (l,200)r. 

Wilfrid Pkrkktt. 

University College, 

Gower Street. 

London, W.0.1. 

Nov. 29. 


Distribution of Molybdenum 

A VERY few elements constitute all save a minute 
fraction of the material of which plants and animals 
are mode; but the small residuum contains a 
considerable, oven a largo, number of elements, stored 
up and accumulated by the organism and so present 
in larger amount than in the surrounding medium. 
We all know that iodine, for example, is abundant 
in seaweeds though the amount present in sea¬ 
water is very small indeed ; and molybdenum is 
another eloment in much the same case. M. Eugene 
Comec, several years ago, demonstrated the spectrum 
of molybdenum and of no less than seventeen other 
metals besides in the ash of seaweeds; and now I 
have succeeded in separating and estimating the 
molybdenum present in various plants and animals. 

. I happened to be analysing a certain ooal-ash, and 
found traces in it of a metal the sulphide of which 
was soluble in sodium sulphide; by working on 
large quantities I was able to isolate enough of this 
metal for identification, and it proved to be molyb¬ 
denum. One kilogram of coal was found to contain 
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0 *21 mgm. of the metal, or 21 parts in a hundred 
million. I then began to look for molybdenum in 
all sorts of plants and vegetable products, and 
always found it, though the quantities were always 
small. The largest amount was found in beans and 
peas, namely, 3 to 9 mgm. per kilo ; cereals come 
next in order, with 0*2 to 0*6 mgm .; while wood, 
leaves, and various fruits and vegetables contain 
only minute traces—cucumbers, for example, with 
0*01 mgm. per kilo. Demargay 1 had already demon¬ 
strated molybdenum in wood-ash, spectroscopically; 
my own method is a colorimetric one, based on the 
orange colour exhibited when a sulphomolybdate 
is heated in solution with ammonium chloride. 

Ordinary plants must draw their supply of 
molybdenum from the earth, and accordingly I began 
to search for this eloment in various samples of soil; 
in a fertile soil I found from 0*1 to 0*3 mgm., on 
a moor I found 0*01, and on a barren sandy waste 
only 0 006 mgm. per kilo. I next analysed a number 
of mineral waters ; but the only one (out of nineteen 
different samples) which contained an appreciable 
amount of molybdenum was the Source Porri&re of 
La Bourboule, which contained 0*13 mgm. per litre. 
Mineral oils were found to contain molybdenum, 
sometimes in large quantity ; the least amount was 
found in Persian crude oil, namely, 0 013 mgm., the 
largest in Mexican crude, which yielded no less than 
5*55 mgm. per kilo. I then proceeded to look for 
molybdenum in the tissues of man and animals. 
The largest amounts I found in liver, and in the 
milt: for example, 1 *6 mgm. per kilo, in the 
liver of ox or pig; while much smaller quan¬ 
tities, from 0-14 to 0*03 mgm. per kilo were to 
be found in blood, bile, milk, eggs and sundry 
tissues. Cod’s liver contained 0*12 mgm. while 
haddock (whole fish) contained 0*03 mgm. per kilo ; 
but in contrast to this I was unable even to detect 
molybdenum in a sample of forty litres of Bea- 
water. 

A relatively large quantity of molybdenum is 
contained in AzoUa , a little aquatic plant which has 
become very abundant on the smaller canals in the 
neighbourhood of Delft. 264 gm. of the dried plant 
gave 0-298 mgm. of molybdenum, or 1*13 mgm. per 
kilo; and another sample, of 226 gm., gave 1*12 mgm. 
per kilo. On the other hand, the amount of 
molybdenum present in the canal water was very 
small indeed ; it was necessary to operate on 23 
litres before a titration could be made ; and the 
amount obtained was only 0*021 'mgm., or 0*0009 
mgm. per litre, AzoUa is remarkable for having a 
minute alga, Anabaana Azolloe , living in symbiosis 
in its tissues, and this alga is believed to be capable 
of fixing atmospheric nitrogen. Now H. Bortela* has 
made the interesting disoovery that a certain 
microbe, Azotobacter chroococcum, which also 
possesses the power of fixing atmospheric nitrogen, 
is dependent for its healthy growth on the presence 
of molybdenum ; and one begins to wonder what 
part the metal plays in AzoUa and its symbiotic 
Anabcana, It has not been possible to separate these 
two symbiotic plants for purposes of analysis; and 
the amount of molybdenum which I have ascribed 
to AzoUa is that of the two plants in their normal 
association. 

H. TER MhULEN. 

Delft. 


i ? A* 91 ; wo °* 

* ArtK . MikrtMd., 1 , 888 ; 1880 , 
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General Transformation Theory In 
Hllbertian Space 

One can write the Dirac’s wave equation 

|*t Px + Pt + a, p % + a 4 mc^ ^ =» X (1) 

in the matrix representation 

2 ' (*i) ik + (*j) ra(Pt) im + (*s) rt r(pi) in 

l 

+ (* 4 )^^! <]>ok - ( 2 ) 

which will be invariant under any unitary transforma¬ 
tion of the Hilbertian spaces of spins and momenta 
( (Pi)t* denote the components of the momentum 
matrix in the Hilbertian space). 

Usually one considers only the Cartesian systems 
in Hilbertian space, but from a general point of view 
one is led to investigate the invariance of quantum 
laws under more general affine transformations. To 
assure this invariance one has to introduce the 
‘metric matrices’ and g Kk for the two Hilbertian 
spaces as new dynamical variablos, and to write 
equation ( 2 ) as follows 

+ + (« 4 )„y°»wic| V = X*r. (3) 

(where the oovariant and the contravariant characters 
of the indices as usual are distinguished by their 
position). 

To account for an external electromagnetic field, 
one usually introduces in the Dirac equation the 
potentials of the field, which causes a corresponding 
change in tho eigenvalue spectrum of the equation. 
But if one starts from tho general equation (3), one 
can always by an appropriate choice of the ’metric 
matrices’ y° e and g xl ensure that this equation 
gets a given eigenvalue spectrum. This follows 
from the well known fact that by a simultaneous 
non-unitary transformation any two quadratic forms 
H ih and O iH may be transformed into diagonal 
forms, one of them becoming the unit form. We 
oan thus formulate the principle of general trans¬ 
formation as follows : 

It is impossible to distinguish between a sot of 
states described by a Dirac equation for a free 
particle in a non-unitarian Hilbertian space and a 
corresponding set of states, described by the usual 
Dirac equation in a given external field. 

Thus the electromagnetic field appears to be an 
expression of the non-unitary metric in the Hilbertian 
space in the same way that tho gravitational field is 
an expression of the non-Euclidian metric of the 
space-time world. 

Georo Rumer. 

Physical Research Institute, 

Moscow. 

Room Comfort 

In a note in Nature of Nov. 12, p. 743, reference 
was made to the kata-thermometer as being con¬ 
sidered too small for its purpose as an indicator of 
comfortable conditions in a mom, and to the larger 
electrically controlled instrument, the eupathooscope, 
described by Mr. A. F. Dufton, the surface of which 
is automatically kept at 75° C., a temperature cor¬ 
responding to that of the clothed surface of the body 
in ordinary room conditions. This instrument was 
considered more suitable owing to its size. 

The kata-thermometer does not indicate the rate 
of cooling of the body but of the bulb of the thermo¬ 
meter, which approximately is at the temperature of 
the skin of the face. The range of cooling powers 
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which are best for comfort were fixed empirically in 
conditions which were admittedly fresh and pleasant. 
Like the skin of the faco, the kata-thermometer is 
very sensitive to the cooling effect of wind. 

I have shown that tho infra-red rays from dull red 
and dark sources of heat produce uncomfortable 
sensations in many people. They tend reflexly to 
congest the nose and make it stuffy, the congestion 
lessening the nasal air-way. These effects are set 
aside by cool air, for example, by a fan blowing on 
the faco. As tho kata-thermometer is very sensitive 
to cool warming air, it is an excellent indicator of 
those conditions which give a fresh feeling. The mere 
securing of a certain cooling power and temperature 
of the clothed surface is not sufficient to give com¬ 
fort, and as the small size of tho kata-thermometer 
is actually an advantage, its utility is not surpassed 
by that of the eupathooneojx*. Leonard Hill. 

Chalfont St. Peter. 

Dec. 10. 


Colour-blind Motorists and Red Danger Signs 

It is not, I think, realised what a menace the 
colour-blind have become under present conditions ; 
their contribution to the toll of the roads, for 
example, is never even mentioned. Most colour¬ 
blind persons are blissfully unaware of their 
abnormality and in Groat Britain there are probably 
one hundred thousand colour-blind persons licensed 
to drive motor vehicles. Would-bo drivers of railway 
trains are tested as a matter of course and some 
four per cent are rejected for defects in colour- 
vision, but no tests are imposed upon those who 
use the roads. 

The peril of the roads is enhanced by our use of 
red as the sign of danger—tho one colour which 
the ordinary colour-blind person cannot see at all— 
and it is instructive to don a pair of blue spectacles 
(copper glass) and to learn how the world appears 
to a dftltonian. Tho danger is greatest, of course, 
at night, when tho red rear-lights of vehicles, road 
obstruction lamps, roflectors on bicycles and beacons 
at cross-roads are well-nigh invisible and fail to 
convey any warning. Automatic light-signals which 
show red as a stop-sign may be a source of danger 
by day as well as by night. 

As colour-blindness iH largely congenital, it will 
doubtless soon be practicable to eliminate it. In 
the meantime all ’bus drivers should bo tested 
(on November 5 one did not see my brilliant red rear- 
light and charged into the tail of my car), and 
coroners might well inquire into the colour-vision 
of those who at night drive down inoffensive cyclistB. 

A. F. Dufton. 


Green bank, 

Garston, Hertfordshire. 
Dec. 1 . 


Systems of Four Immiscible Liquid Layers 

The mixture described by E, Lester Smith 1 givos 
a system which separates into four layers, as stated, 
but does not appear to be stable. A specimen made 
up as described at first separated into four layers, but 
after long standing these become two layers. One 
sample of the system made up in January 1931 has 
now formed two layers, coloured brown, and separates 
into these two layers on standing after agitation. 
The phase rule deals with systems in true equilibrium. 

J. Ri Partington. 

East London College, E.l. 

1 Nature, 1*7, 01, Jan. 17, mi. 




968 


NATURE 


[December 24, 1932 


Research Items 


Ancient Civilisation in the Rift Valley.—Capt. G. E. H, 
Wilson discusses in Man for November the evidence 
for the existence of a forgotten civilisation in the 
Rift Valley, East Africa. The existence of ancient 
works, terracing, graded roads (the so-called elephant 
tracks) and irrigation works—canals and drainage— 
is now established not only in Tanganyika, but also 
in Abyssinia, Uganda, Kenya and Northern Rhodesia. 
The terraces, averaging in width at the top about 
one foot, but probably originally about three feet, 
follow the contours of the hills. The depth between 
terraces is about throe feet. The roads, clearly not 
elephant tracks, point to a high state of civilisation. 
They are difficult to locate, though in places they 
are part of roads in use to-day. The points at present 
located suggest a system of communication running 
north and south on the eastern side of the Great 
Lakes, pointing to outlets by way of the Nile in 
the north and by Rhapta in the south, with possibly 
an intermediate route via Mombasa, the origin of 
which may prove very much more ancient than is 
thought. There are traces of an extensive system of 
irrigation at Uhehe, and in low-lying districts, such 
as the Mgeta Rivor near Kisaki, there are river 
diversions which may be artificial. As to the authors 
of this civilisation, there are legends of an alien 
race dominating local peoples in both north and 
south Tanganyika. At ■ present there is a great 
diversity of language and culture where those ancient 
works are found; but at some time the people may 
have been more homogeneous. If there has been 
an alien immigration, it is possible that it may 
havo taken place so early as 1500 u.o., mid that by 
the time of Solomon (970 b.c.) a flourishing trade 
already existed and the Sheban port of Rhapta had 
been established. It is suggested that this ancient 
civilisation may have originated in the north, spread 
through the Rift Valley over the highlands of the 
Great Lakes, and have reached Zimbabwe. 

Sociological Value of Churches.—The problem of “The 
Churches and Social Well-boing” iB discussed by John 
Miner in Human Biology , September, 1932. An attempt 
is made to find some statistical ovidence in the United 
States in support of the popular assumption that 
churches are not only the bulwarks of morality and 
social stability, but also promote social well-being in 
general. Correlations were calculated between the 
percentage of church members in each State and 
indices of wealth, education, health, and sexual 
morality. So far as his evidence goes, Miner finds 
no indication of any effective contribution of the 
churches to social well-being. States with large pro¬ 
portions of church members are on the average no 
healthier, no wealthier and no more literate than 
States in which the churches are weak, and show no 
lower illegitimate birth rates or death rates from 
venereal diseases. States with large proportions of 
Methodists and Baptists appear to be relatively poor 
and illiterate. 

•Legislative Anthropology* in the United States.—Dr. 
Arthur Macdonald, who is well known for his advocacy 
of the study by anthropometric measurement of 
the members of legislatures as a body, as best 
representing the anthropological status of the 
population of their respective countries, has recently 
published in the Congressional Record, Washington, 
D.C, (Seventy-seventh Congress, First Session) an 
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anthropological study of eighty-nine congressmen, 
representing various States, who may be taken as 
typical of the successful Amerioan in the prime of 
life. The great majority of them are of English or 
Scottish ancestry, while the remainder have a good 
sprinkling of English or Scottish blood. Their average 
age is fifty-three years. The average length of head 
is 166 mm., breadth, 156 mm. and height, 136 mm., 
oranial capacity, 1,625 c.c., and estimated weight of 
brain (Weloker’s formula), 1,543 gm. Some interest¬ 
ing results emerge from a classification in State 
groups. The western south Central States (Arkansas, 
Louisiana, Oklahoma and Texas) give the greatest 
stature, 179 cm,, greatest brain weight, 1,571 gm,, 
and longest head, 198 cm. ; the western north 
Central States coming next with brain weight 1,525 
gm. and stature 177 cm. The lowest brain weight 
comes from the Pacific States (Washington, Oregon 
and California), of which the five members measured 
have a brain weight of 1,418 gm., head length, 
191 mm. On the other hand, these five members 
have the greatest strength of hand-grasp—76 kgm. 

Host-Parasite Relationship in Olpidium*—Olpidium 
vidas and O. trifolii , which are found in the field only 
on Vida unijuga and Trifolium repens respectively, 
are shown (8. Kusano, J , Coll. Agric. Imp . Univ. 
Tokyo, vol. 11, No. 4, 1932) by inoculation experi¬ 
ments to develop in sixty-three out of eighty-one 
species (sixteen out of twenty families) of phanero¬ 
gams inoculated. The host plants react in two ways 
to the attack of the fungus. In one group the forma¬ 
tion of a tumour results, while in the other no sign 
of infection is recognisable externally. The host of 
this seoond type may function as the fungus carrier, 
being susceptible to the parasite but immune from 
the disease. The hosts reacting in the first manner 
to 0. video, namely Vida unijuga, V.faba and Pisum 
sativum, react to O. trifolii in the second manner ; 
reciprocally the plant reacting in the first manner to 
O. trifolii exhibits the seoond type to 0. views. All 
parenchymatous tissues from the various plants liable 
to infection induce an apparent positive ohemotaxis 
to the swarm cells of the fungus and the potassium 
ion is the active agent in this ohemotaxis. Many 
susceptible plants remain unaffected in Nature be¬ 
cause their anatomical characters, growth forms or 
habits prevent the parasite from approaching their 
susceptible oells. The morphological difference 
between the two forms of Olpidium is exceedingly 
slight and the range of their hosts exactly coincides. 
There is, however, a dear distinction between them 
as regards their effect upon certain plants. 

Physiology of Ciliary Movement—The first of a 
series of papers on this subject dealing with the effect 
of hydrogen ion concentration upon the oiliary move¬ 
ment of the gill of Pecten has recently been published 
by Dr. Shichiroku Nomura (Sd. Rep . Tohoku Imp* 
Univ., fourth sor„ vol. 7, 1982). The most important 
conclusion reached, which appears to be based on 
sound experimental evidence, is that stoppage of the 
dlia in an enclosed chamber is not due to accumula¬ 
tion of carbon dioxide, as previously supposed* but 
to lack of oxygon. The supposed effect of carbon 
dioxide in regulating the rate of respiration in 
' lamellibranche by depressing ciliary activity is thus' 
untenable, at any rate for the species examined. 
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Interesting figures are also given of the critioal pH 
values for the stoppage of cilia by carbonic, acetic, 
phosphoric and hydrochloric acids, which range 
from 5*5 to 3-8 in the order given. The longer the 
period for which the gill was exposed to acid sea¬ 
water, the longer it took to recover. This result is 
not in agreement with Gray’s work on Mytilus but 
this animal, unlike Pecten, is a member of the littoral 
fauna and is normally uncovered daily and the gills 
exposed to a low hydrogen ion concentration in the 
mantle cavity. After the gill cilia had been stopped 
by lack of oxygen, motility was recovered by re- 
admittance of oxygen even after the gill had been 
left overnight. 

Determination of Sex.—Max Hartmann discusses 
some very interesting work on the determination of 
sex in Die Naturunsaenschaften for July 29, 1932. In 
the higher animals and plants, the two kinds of sexual 
cells are readily distinguished, but passing to the 
simpler organisms, such as the Algae and Fungi, 
forms exist in which the differences in form may be 
very slight and the two gametes are practically only 
distinguished by their behaviour—the typo regarded 
as male, or so-called - (when no form difference is 
recognisable), usually being more active than the 
female or 4*. Hi the extreme case, even this 
physiological difference disappears. The school of 
workers under Hartmann at Berlin, working mainly 
on Algae, have devised a good method by which they 
have shown that even in the extreme isogamous 
forms, a sharp distinction of the gametes into two 
kinds exists, which is expressed by the liberation into 
the culture solution of an actual sex-specific substance. 
If the filtrate from a + culture which contains 
bacteria, is added to a culture of the — type, a 
grouping of the gametes is induced, as when gametes 
of the + and — types are mixed, though actual fusion 
does not occur in the present case. The explanation 
given is that the bacteria in the one culture have 
absorbed a substance, which affects the behaviour 
of the gametes in the other culture in tho same way 
as the presence of the actual gametes would have 
done. The gametes, though morphologically and 
physiologically similar, yet exude distinct substanoes 
according to whether they are + or - and only 
gametes of these opposite kinds will copulate. 

Meteorological Observations in Southern India.—In 
a paper on the extreme dryness observed at Kodai- 
kaaal during the winter months, by S. L. Malurkar 
(Scientific Notes, Ind . MeteoroL Dept,, vol. 4, No. 43), 
an attempt is mode to explain the occurrence at 
Kodaikanal of dry spells during which the relative 
humidity frequently falls below 10 per cent and 
attains at times values so low as probably to be far out¬ 
side the range of accuracy of ordinary wet-bulb 
hygrosraefcry. Kodaikanal is one of the hill-stationa 
in southern India; it lies in lat. 10° 14' N. and 
long* 77° 28' E., at an elevation of 2,343 metres. Two 
+ common onuses of exceptional dryness are the advec- 
\ tion of air from high to low latitudes accompanied 
by a rise of temperature due to powerful solar radia- 
tion, and the gradual descent of air from high to low 
levels, such as takes place in many anticyclones, 
with consequent rase of temperature due to com¬ 
pression of the air as it comes under the higher 
pressure of the lower levels. In this paper the 
alternative explanations are critically examined in 
the case of Kodaikanal. An anticyclone is almost 
always to be found over southern India in winter, 

No. 3295, Vol. 190] 


I and incursions of dry cold air from northern India 
Often take place round it, but on examining the 
observed humidities and temperatures over India at 
these times, no support is found for an explanation 
based on those. With the idea of descent of air from 
above, on the other hand, the observed course of 
events at Kodaikanal and other places fits well. 
There is often an inversion of temperature with a 
dry layer, and on plotting tho relative humidity at 
Kodaikanal against the height of this layer as 
measured by registering balloons at Poona, it was 
found that the two were positively correlated ; fur¬ 
ther, the occurrence of exceptional dryness was 
generally simultaneous at all stations with an eleva¬ 
tion of 2,000 metros or more, and was apt to be 
absent from tho stations at lower levels. These facts 
seem to leave little doubt that the exceptional state 
of the atmosphere is observed on those occasions 
when the inversion layer of the nearly permanent 
anticyclone is to be found at ft lower level than 
usual. 

Luminous Phenomena accompanying Earthquakes.— 
Shortly after the Idu oarthquake of Novembor 28, 
1930, Mr. K. Musya collected many records of 
luminous phenomena observed at or about the time 
of the earthquake (Natukk, 128, 155 ; 1931). Since 
then, he has studied tho phenomena attending four 
other earthquakes (Eartkg. Res. Inst . Bull 10, 649- 
673 ; 1932). The most important of these is the 

South Hyuga earthquake, which occurred at 7.3 f.m, 
on November 2, 1931, the number of observations 
collected being 355. They were observed most 
frequently at the time of the earthquake and over a 
tract of country about 130 miles from north to south. 
The directions in which the lights appeared are 
varied, but most observers on the coast saw thorn 
towards the district in which the submarine epicentre 
lies. The luminescence usually seemed to radiate 
from the horizon or to be like a search-light turned 
to tho sky, in colour most often blue or bluish. The 
phenomena were clearly not due to houses on fire, or 
to lightning or landslides, though some may bo assigned 
to electric sparking or to meteors. But the author is 
convineed of the reality of the phenomena and of 
their connexion, in some way not at present under¬ 
stood, with the earthquake. 

Charge of Thunder Clouds.—In the Revue Scientifique 
of September 10, C.Dauz&re, director of the observatory 
at the Pio du Midi, discusses at some length the present 
position of our knowledge concerning the transfer of 
electricity from the clouds to the earth by rain drops 
and by lightning of the ordinary type. He gives 
summaries of the theories of Simpson and Wilson in 
regard to the polarity of thunder clouds, and of the 
two appears rather to favour Simpson’s theory that 
the positive pole is in the lower parts of the front of 
the cloud and the negative pole in the rear and at 
the top of the cloud. According to a theory of his 
own, however, introduced in a number of papers 
published within the past five years, the ioe particles 
of the cirrus clouds play a part in the distribution of 
electricity in the thunder cloud. This theory sup¬ 
poses that positive electrification of the ice partioles 
caused by ultra-violet light loads to the condensation 
upon them of super-cooled water droplets oarried 
upwards by the vertical currents in the cloud, and 
that the resulting hailstones have generally not had 
their positive charges neutralised by the time that 
they have become heavy enough to fall into the lower 
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forward parte of the cloud, M. Dauz&re’s view, 
therefore, is that the large positively charged drops 
normally found there, which are explained by Simpson 
as due to the mechanical break-up of drops exceeding 
a critical size, are partly derived from the cirrus level, 
and he regards the top of the cloud—or at least the 
overlying cirrus—as positively charged. But he 
considers all this part of the subject, and also the 
question as to whether positive or negative electricity 
is discharged by a lightning flash, as very speculative, 
that in fact there is only ono point about which 
definite knowledge has been acquired since tho time 
of Franklin, and that is in regard to the sign of the 
charge normally carried by raindrops ; this charge 
has been found to be positive in widely separated 
parts of the world. 

Nature of Martensite,—An interesting contribution 
to our knowledge of tho nature of martensite is 
contained in a paper by Honda and Nishiyama (Set. 
Rep . Univ t Tbhoku , series I, vol. 21, No. 3, 299). 


It has been known for some time that when a 
hardened steel is tempered, several physical proper¬ 
ties show a sudden discontinuity at a temperature 
just above 100 ° C., as well as a more gradual change 
between 250° and 300° C. Tho meaning of the two 
sets of changes has hitherto been somewhat obscure, 
but it is now suggested that the first represents a 
transformation from the tetragonal form of marten¬ 
site, which results directly from the quenching, to 
a cubic modification, whilst the latter is due to the 
breakdown of the cubic martensite to troostite. 
Since for both forms of martensite the size of the 
unit cube changes continuously with the carbon 
content of the steel, it is hold that proof has been 
obtained that they are both solid solutions and not 
structures in which tho carbide is present as particles 
of colloidal size out of solution. From measurements 
of the density it is shown in each case that 
the carbon atoms are arranged in the lattices 
interstitially and that the replacement theory is 
untenable. 


Astronomical Topics 


A Recent Sunspot and Magnetic Disturbance,—A 
largo, single sunspot that was recently visible to the 
naked eye for a few days crossed the sun's disc 
between December 6 and 19. It was tho return of 
the leader spot of a large group which had developed 
rapidly botween November 16 and 21 and was then 
lost to observation around the sun’s west limb. The 
position of the spot was, longitude 326°, latitude 
10 ° north, and its area 600 millionths of the sun’s 
hemisphere on December 7 and 450 millionths on 
December 14. The spot was most nearly in line with 
the earth on December 13 * 0 , and on Deoeinber 14 at 
16 h a considerable magnetic disturbance began (in 
which the range in declination at Greenwich was 
nearly j°), thus strongly suggesting a connexion 
between the activity of this region of the sim and the 
earth’s magnetism. Although tho spot was observed 
with tho spoctrohelioscopo at Greenwich, whnnevor 
the sky permitted, no activity in the nature of an 
eruption was seen in tho light of Ha. Tho longest 
possible watch was limited, however, to two hours on 
December 12, so that combined observations from 
observatories abroad may be more decisive. It may 
be added that a sunspot of this size is rare but by 
no means unique during the epoch of minimum 
phase of the eleven-year cycle upon which tho aim’s 
activity has now entered. 

New Comet, 1933 W.—Mr. G. F. Dodwell, the Govern¬ 
ment Astronomer at Adelaide, has telegraphed to the 
Astronomer Royal announcing his discovery of a 
comet of magnitude 11. On December 17 at l h 
(probably local time, but telegraphed as U.T.), its 
R.A. was 23 h 2« l 23 8 , South Declination 28° 43'; tho 
R.A. was increasing 3*&18 0 daily, the declination 
diminishing 47' daily, motion northward. Mr. 
Dodwell suggested identity with Tompel's comet, but 
this does not appear to bo possible. The comet is on 
the meridian about 5 p.m. 

The Leonid Meteors .—Popular Astronomy for 
Deoeinber and Soience Service, Washington, Novem¬ 
ber 25, report that a fairly active shower was seen in 
the United States in the early hours of November 16. 

At Dubuque, Iowa, the rate reached 240 per hour, 
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and two bright meteors were seen after sunrise. At 
Yale Observatory it was noted that the proportion 
of bright meteors was largo. Half of them were 
brighter than Procyon and one-fifth of them brighter 
than Sirius. At East Radford, Virginia, 734 were 
recorded in 3 hours ; at Catskill Mountains, New 
York, 901 were recorded. Tho last two numbers, 
however, include many duplicates. At Harvard, Dr. 
P. H. Millman photographed the spectra of tho trains 
of two bright meteors ; the photographs had not 
been fully examined when the report went to press. 

The above results suggest that the predicted time 
of maximum, Greenwich noon on November 16, was 
not greatly in error. Probably if the moon had been 
absent, this shower would have boon considered a 
fairly good one. 

Mass of the Galactic System.—Dr. J. H. Oort 
has investigated (BtdL Astron. Instil . Netherlands, 
vol. 0 , No. 238) the force exerted by the galactic 
system in a direction perpendicular to its plane. His 
methods involve so many steps that they cannot bo 
summarised within the limits of a note, which is 
therefore limited to his conclusions. The acceleration 
perpendicular to the plane increases proportionally 
to the distance from the plane up to a distance of 
200 parsecs, and then remains nearly constant to a 
distance of 500 parsecs. The mass per cubic parsec 
in the sun’s neighbourhood is 0-092 sun, but in the 
larger region including stars to 13*5 visual absolute 
magnitude it is only 0 -038 sun; this would, however, 
bo increased if still fainter stars were included. The 
mass of interstellar dust and gas is concluded to be 
only a small fraction of that of the stars. The mass 
per cubic parsec is shown to be of the same order a 0 
that deduced by Dr. Hubble for the Andromeda 
nebula. The nebula N.G.C. 4594 indicated greater' 
mass in proportion to its light; but the light of this 
nebula is dimmed by a belt of absorbing matter. 

A note at the end of the article gives reasons for 
believing that van Ma&nen’s star has a mass 3 times 
the sun’s, with a radius of 5,000 km.; the resulting 
Einstein shift to the red is 240 km./sec.; it is pointed 
out that it will be possible to distinguish this from 
true recession by measuring the change of proper 
motion in forty or fifty years. 
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Durban Meeting of the South African Association for the Advancement of Science 


T HE thirtieth annual meeting of the South 
African Association for the Advancement of 
Science was held in Durban on July 4-9, under the 
presidency of Prof. P. J. du Toit. The meeting was 
very well attended and 117 papers were read. The 
South African medal and grant were presented to 
Prof, J. W. Bews and the first British Association 
medal to Dr. Nellie F, Paterson at the close of the 
presidential address. Popular evening lectures wore 
given by General J. C. Smuts on “Climate and Man 
in South Africa’’ and by Prof. B. de St. J. van der 
Riet on “Essential Oils”. There was a reception by 
the mayor and councillors and numerous excursions 
to places of scientific interest in the neighbourhood. 
[The papers presented at the meeting are now available 
os vol. 29 of the South African Journal of Science 
(Johannesburg : South African Association for the 
Advancement of Science, 1932. 30s. net).] 

The presidential address on “Africa’s Debt to 
Science” was delivered by Prof. P. J. du Toit. To 
illustrate what science has done for Africa, advances 
in preventive modioino find in veterinary science 
were considered in detail. Progress in tho science of 
nutrition, including the r61e of vitamins and minerals 
for man and stock, was summarised and the inter¬ 
relation of botanical and veterinary science indicated. 
Improvements in refrigeration and in communication 
were noted. What science can do for Africa in the 
fixture was indicated as increases in health, reduction 
of infantile mortality, eradication of diseases such as 
malaria and East Coast fever, organisation of native 
races and the development of large white dominions 
in Africa. According to Prof, du Toit, Africa should 
do much more to further research. The best use is 
not being mado of either the money or the men 
available. Economy in brain power is necessary and 
men of great research capacity should not be wasted 
doing the work of jimior clerks. Research should not 
be sacrificed for economy. Organisation of research 
is necessary and also the oreation of conditions such 
that outstanding men can devote themselves to 
research. 

Prof. R. W, Varder gave an account of recent 
work on “Particles and Waves” as his presidential 
address to Section A. The quantum theory in relation 
to light and waves was discussed and tho photo¬ 
electric and Compton effects wore contrasted with 
de Broglie’s views. The interference experiments of 
Thomson and their mathematical solutions, leading 
to the uncertainty principle of Heisenberg, were 
discussed. Quantum mechanics, radioactive decay 
and the structure of the atom in relation to modem 
spectral theory were also considered. 

The presidential address to Section B, delivered 
by Dr. L, J. Krige, dealt with “The Geological 
History of Durban”. After the deposition of the 
oldest existing South African rooks, included in the 
Swaziland and Pongolp systems, intrusions of granite 
occurred. The earlier formations were afterwards 
denuded, and granite is the most ancient rock near 
Durban. Succeeding formations are not represented 
in Natal. Each of the old systems has a bed of tillite, 
indicative of arctic conditions, and the Dwyka ioe 
age was the severest known. At the break-up of 
Gondwanaland the Cretaceous beds of Durban Bay 
were deposited. In the Pleistocene the Bluff Peninsula 
was built up and the sea level oscillated to 500 ft. 
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In post-Pleistocene times, sea level did. not rise so 
high os in previous inter-glacials, but at its greatest 
height a spit was built from the Bluff to tho mouth 
of the Umgeni River, which opened into the original 
Durban Bay. Its silting up formed the Durban fL«t 
and resulted in its prosont course to the sea. Sea 
level subsidence left the old alluvial flats above sea 
level and several rivers formed new flats. Remains 
of marine wave-cut terraces occur between the Bluff 
and the Umbogintwini River and mark its former 
position. 

Prof. E. M. Robinson considered “The Develop¬ 
ment of Veterinary Bacteriology in South Africa” in 
his presidential address to Section C. The early work 
on bacteriology hero was noted, then special diseases 
were considered. The work on anthrax, including 
immunisation, attenuation and methods of adminis¬ 
tration were described. Tho gas gangrene group 
includes the organisms of blackquurter and the 
various methods of treatment wore described. Tho 
usefulness of formolised vaccines against B. toelchii 
and B. adematiens was noted. Tho work on con¬ 
tagious abortion due to B. abortus and Vibrio fmtus, 
and tho salmonelloses, of importance to the poultry 
industry, were discussed. Bovine tuberculosis is 
receiving attention; avian tuberculosis does not seem 
widespread. C. parabotulinnm hovis, responsible for 
lamsiekto of cattle, was discussed and miscellaneous 
bacteriological conditions in domestic animals noted. 

J)r. R. Broom spoke on “Evolution as tho Palaeon¬ 
tologist Sees Tt” in his presidential address to Section 
D. Tho hypotheses of Darwin and Lamarck were 
considered palaeontologically. Evolution, said Dr. 
Broom, is not by large mutations but by almost 
imperceptibly slight modifications along definite 
lines, from small generalised forms to large highly 
specialised types, as is shown by a wealth of examples. 
Tho evolution of horns in fossil and modem forms 
was considered. Many structures that were useless 
developed in the past, and their owners were failures. 
Evolution is continuous, not backwards and forwards. 
About 99 per cent of all known fossil forms became 
specialised in some direction so that they could not 
adapt themselves and so perished. Tho Therocophalia 
remained small and generalised. By tho middle of 
the Eocene all known mammalian orders were 
established, all small generalised types had specialised 
and hence no new orders of mammals could after¬ 
wards appear. The belief was expressed that a 
psychic and a cosmic force hod boon at work and 
that some force had restrained tho specialisation of 
the primates, evolving a higher type of brain, and 
causing man to appear. As evolution has practically 
finished and cannot be repeated unless all higher life 
is wiped off the earth and a new start made, man 
may be the end to which some power has guided 
evolution. 

The presidential address to Section E, by Miss 
D. F. Bleek, was entitled “A Survey of our Present 
Knowledge of Rockpamtings in South Africa”. Four 
areas in southern Africa were delimited. The first 
comprises the western Cape Province, Cape Midlands 
and southern part of the eastern Cape Province. 
There are throe subdivisions: the western, with 
pictures showing poor work, little grouping, few 
superpositions; the midland, with many group 
scenes, more superpositions and bichromes in the 
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latent layer; the south-eastern, less developed and t 
mostly monochromes. The second area comprises | 
the north-east Cape Province and foothills of the 
Drakensberg in Basutoland, the Free State and Natal. 
Caves are crowded with pictures, there are numerous 
superpositions, group scenes are frequent and mono¬ 
chromes, bichromes and polychromes arc numerous. 
Towards the north, rack engravings replace paintings, 
the best being in the Transvaal. Tho third area, 
between the Kalahari and the Atlantic, has poly¬ 
chromes and dressed human figures of a curious type 
not found in areas 1 and 2. The fourth area, Southern 
Rhodesia, has granite as rock background, mono¬ 
chrome animals standing quietly, trees and plants 
and two types of human bodies ; the workers seem 
to have been some branch of Bushtnen. Southward 
migrations of different branches of the race seem to 
have occurred, one degenerating in art as it went, the 
other developing a high state of perfection. 

Tho Rev. Prof. J. du Plessis dealt with “Missions 
as a Sociological Factor” in his presidential address to 
Section F. The influence of early missions, before tho 
colonial era began in 1884, on the black races of 
Africa was considered. Before 1884, the influence of 
missions on tho general social life of the African was 
in part destructive ; witchcraft, poison ordeal, human 
sacrifice, etc., being banned. Hygiene, sanitation, 
clothing and housing, industry and agriculture were 
introduced. Tho educational methods of early days 
were open to criticism, since the English public school 
system was imposed on people to whom it was not 
applicable. Adoption of European methods of life and 
the social status given thorn by the missionaries alien¬ 
ated them from their people. The introduction of 
better food products and teaching of trades in the early 
days were commended. Tho missionary carried the 
gospel, but in his wake came the traders and the 
Government. These contacts meant change of the old 
social order, and the value of missions was that they 
enabled the native to make the transition from old to 
now without moral and social disaster. New culture 
must be grafted on the old stock of native life. 
Missions are still necessarj' as a permanent and not 
merely permissive factor in the evolution and uplift 
of the native races. 

In Section A a paper was given on the determinantal 
properties of oblong matrices; astronomical papers 
dealt with the pulsation theory of Cepheitl variation, 
Tempers comet 1866 (1) of the Leonid meteors, and 
the parallax of Nova Persei, 1901. The definitions of 
mechanical quantities were discussed. A new type 
of continuously variable inductance of fixed resistance 
was described. A scries of papers dealt with the 
Electricity Supply Commission, the cost of generating 
and distributing electricity and electrostatic capacity. 
Recent investigations on cosmic rays and on Wilson 
chamber experiments on 8-rays were described, and 
a note on polarised light-stress apparatus was 
presented. Mechanical strength of aggregates, soil 
erosion and its prevention, and veld reclamation were 
subjects of discussion. 

In Section B there were several joint meetings 
with other sections. Papers of geological interest dealt 
with the prablem of past climates and peculiar little 
rook basins at Isipingo, Natal. The essential oils of 
Empleurum eerratulum and of certain veld bushes in 
the Cape Western Province were described, as was 
the chemistry of the roots of Arctopus echinatus, and 
a further contribution to knowledge of the medicinal 
x springs of South Africa was made. 

In Section C a number of papers of mythological 
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interest dealt with H&mmihoaporium parasites of 
cereals and wild grasses, the genus Hemileia, of 
importance to ooffae growers, aster wilt, South 
African Clavari®, various new South Afrioan fungi, 
die-back in Pinus insignia and a fungal infection an 
a tsetse fly. Bacteriological papers were concerned 
with the Weil-Felix reaction in heartwater, the 
serological diagnosis of horse sickness and the dis¬ 
tribution of Azotobacter in Transvaal soils. An 
ecological study of the wattle bagworm, involving 
the possibility of controlling the insect by salting 
the soil, was presented, while another paper dealt 
with the physico-chemical changes produced in soils 
by the addition of salt. A series of papers of much 
interest to agriculturists related to work on intensive 
grazing on veld, experiments with improved pastures 
in the coastal belt, the relation of fertiliser treatment 
to soil reaction under turf, a pasture study of grazing 
conditions on a Potgietersrust farm, and a regrouping 
of cultivated barleys, with suggestions on the classi¬ 
fication of cultivated plants. A revision of the genus 
Lopholcena was given. Other papers dealt with the 
cytology of the pollen mother-cells of certain plants, 
the aims and requirements of the International Com¬ 
mittee on plant sociology and phytopathologioal notes. 

In. Section D papers of much entomological interest 
dealt with the embryological development of Euryope 
terminaliB, the early stages of some South Afrioan 
hesperids, the bioccenosis of the plant Qnidia laxa, 
the possibilities of combating wattle bagworm with 
insecticidal dusts, and the control of Gloaaina 
pallidipes . Embryological papers dealt with de¬ 
velopmental stages in the skulls of geckos and the 
morphology of the skull of Hyperoliua. Papers on the 
morphology and phylogenesis of the Pareiasaurid® 
were of interest to palaeontologists. Protozoologioal 
papors dealt with now parasitic Protozoa, including 
new species of Ieoapora and Eimeria from snakes and 
fish, with the freshwater Rhizopoda from the Wor¬ 
cester District of the Cape, with new species of 
Nebela found in South Africa and with the rate of 
growth of gregarines. Testudo verreauxi was discussed 
as a study in variation. The ultra-violet content of 
South African sunlight and the effect of underground 
work on the erythrocyte count of miners were con¬ 
sidered. The validity of the Polypedatid® as an 
autonomous family of the Anura was considered 
from the detailed anatomy of a number of genera. 
The significance of seasonal egg production in pre¬ 
dicting the yearly total was of much interest to 
fanners. Baboon crania from Cathkin Peak district 
were described. South Afrioan Ancylid® and the 
occurrence of schistosomiasis at river mouths were 
dismissed. Two papers of much interest and causing 
much discussion were given in joint meetings with 
other sections and dealt with biology in relation to 
modem civilisation and with glands in relation to 
personality. 

Section E had papers mainly centring round pre¬ 
history and social anthropology. The prehistory of 
South Africa and western Europe, the Smithfleld 
and Wilton industries, and the aroh®ology of the 
Cathkin Peak district were discussed. Rook shelters 
and archeological sites at Isipofu near Durban and 
at Salisbury Commonage were described, and papers 
were given on prehistoric South African defenoee and 
the ancient forts at Penhalonga, Southern Rhodesia. 
Strandlooper middens and implements in Natal were 
described, the occurrence of true burins in the Cape 
Province was notified, and an account given of the 
South African cleaver or biseou. The origin and 
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phallic character of conical and perforated stones 
ware discussed. Some South African Bushman 
paintings and rook engravings were described, and 
the weathering of granite in relation to such paintings 
was considered. The Bantu potting industry and 
its impact on other native potting industries in 
South Africa were described. Of much interest were 
papers dealing with the history and distribution of 
the bow and arrow in South Africa, the name 
‘Hottentot’ in the records of early travellers, and the 
drums of the Zulu. An extraordinary Nyasaland 
dance mask was described. Skeletal remains from a 
gold prospecting trench in the Matopos were, on the 
whole, considered to be of Bushman origin. The 
results of culture contacts on the Xosa and Pondo 
families were reviewed. 

In Section F, economists discussed the relations of 
currency and capital, the economics of the hire- 
purchase system and the scope and method of j 
business economics. Historical papers doalt with I 


the influence of the tsetse fly on South African 
history, early South African rock inscriptions, early 
road administration in the Cape and mining in South 
Africa, and a defence of Sir Benjamin D’Urban 
was presented. Educationists discussed the present 
system of vocational training, an experimental scale 
for measuring the attitude of the white to the native, 
Freudian classification of the instincts and its appli¬ 
cation to some problems of civilisation. Basic 
English was recommended as a foundation for 
bilingualism. An interesting analysis of what becomes 
of boys after they have left school was given. A 
paper of outstanding social importance dealt with 
education and economic condition in relation to size 
of family, the results embodying analysis of suoli in 
connexion with nearly 50,000 families. 

The next annual meeting of the Association will 
be held at Barberton, under the presidency of Dr. 
H. Spencer Jones, in July, 1933. 

H. B. Fantham. 


The 'Butterfly' 

N Nature of October 22 an account was given 
of the “ ‘Butterfly’ Map Projection” devised by 
Mr. B. J. 8. Cahill, of Oakland, California. To save 
space and to me one instead of three world maps, 
Mr, Cahill combined his three variants in one drawing 
which he referred to as a diagram . We regret, how¬ 
ever, that the writer of the article in Nature mis¬ 
conceived the diagram, so that his comments upon 
it misrepresent the character and value of the pro* 


Map Projection 

(1) The Orthogonal, Conformal or Orthomorphic 
Variant, a three-way continuum, rhombic type, for 
use mainly us an international meteorological base 
map from which local synoptic charts are cut, to 
bo reassembled after isometrical data is added to 
form daily single weather maps in the interest of 
long range forecasting. 

(2) The Authalic, Equivalent or Ortbometric 
Variant, a land map for anthropogoographical. 



FlO. 1. Butterfly map of the world. The three variants are condensed to one diagram. 


jection. In justice to Mr, Cahill we print below a 
condensed statement sent by him referring to the 
completion of the theory, tabulated computations 
and diagrams of his decentralised octahedral system 
of projection begun thirty years ago. 

Earlier accounts published in Edinburgh 1909, 
Boston 1912, Gotha 1914, etc., describe a single 
‘maid-of-all-work 1 map now superseded by The 
Three Variants here condensed to one diagram (Fig. 1) 
and severally defined as to scientific quality and 
specific application as follows: 
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statistical, economic, educational and general geo- 
sophical purposes. 

(3) The Gnomonic, Central or Orthodromic 
Variant, with double tetrahedral extensions, for 
geodesic, navigational and geophysical problems of 
sea, land, air or ‘ether*. The practically undistorted 
eight charts of this variant are to have full topo¬ 
graphical details. Alternate sets of four of these 
charts are also enlarged by encroaching on one* 
third of the adjacent ones to cover the facets of 
right and left enveloping tetrahedrons, thus yielding 
two sets of reciprocally overlapping expansions of 
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the original octants, since any octahedron can, fay 
adding small tetrahedrons to alternate faces, be 
extended to positive and negative large tetrahedrons. 
By means of this fortunate geometrical fact the 
orthodromic service of this double set of tangent planes 
exceeds by far the service of any single plane possible. 

Supplementing this variant are simple graphic 
diagrams for (a) continuing any line from chart to chart 
around the world, (6) joining any two points any¬ 
where in one great circle, (c) measuring with precision 
all distances whether across any one, four or six 
charts, { d ) converting all forward and retro-azimuths 
to true compass directions or vice versa to or from 
any point on the entire glpbe. 

The ‘Butterfly Map* is deliberately designed and 
mathematically detailed to meet the needs of ever 
growing world-wide problems and to help mankind 
above all things “to learn to think plane tardy* \ 


Atmospheric Tides 

N a paper entitled “Tides in the Atmosphere”, in 
Scientific Monthly for August, J. Bartels gives 
a simple summary of our present knowledge con¬ 
cerning phenomena that would interest many people 
but for the intricate mathematics involved. He 
states that these tides have been studied lately by 
magneticians rather than by meteorologists because 
they assist the interpretation of terrestrial mag¬ 
netic data. The main facts deserve, however, 
to be noted by meteorologists and others for 
whom this summary should, therefore, bo of value. 

It appears that our understanding of atmospheric 
tides still rests mainly on the resonance theory of 
Kelvin, developed later by Rayleigh and Margulas. 
Analysis of long series of barograms has brought to 
light several small periodic variations of atmospheric 
pressure due to the tidal action, either thermal or 
gravitational, of the sun and the moon, and tidal 
theory is largely successful in accounting for them. 
The relative simplicity of atmospheric as opposed to 
oceanic tides, it may be noted, is due to the fact that 
the resonance properties of the atmosphere os a 
whole enhance the world-wide oscillations and 
repress looai irregularities. Of the solar tides there 
are the travelling 12 hour wave with maxima at 
10 a.m. and 10 p.m. local mean time, the 12 hour 
wave between polar and equatorial regions, with 
fixed nodes in about latitudes 35° N. and S., the 
8 hour travelling wave, which shows a reversal of 
phase between summer and winter, and the 24 hour 
travelling wave. The two 12 hour waves and the 
8 hour wave are appreciable mainly because the 
resonance factor for them is large. In the case of 
the 24 hour wave on the other hand, because of the 
very small resonance factor, the amplitude is very 
small in spite of the magnitude of the 24 hour tem¬ 
perature wave that causes it. The demonstration of 
the existenoe of the small lunar 12*4 hour and of the 
much smaller 24*8 hour wave is a recent success, 
Airy having failed to And even the 12*4 hour wave 
from an analysis of no fewer than 160,000 hourly 
observations at Greenwich. These lunar waves are 
simple gravitational waves owing little to resonance. 

An interesting point is that the favourable resonance 
properties of the atmosphere for the 12 hour and 
8 hour waves is apparently fortuitous. If the earth 
were to lose about thirty per cent of its atmosphere, 
none of the world-wide oscillations of pressure would 
be observed. 
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University and Educational Intelligence 

Birmingham. —At a degree congregation held on 
December 10, the degree of D.Se. was conferred on 
William Leach for numerous published papers on 
plant ecology and on plant physiology, especially 
on respiration. 

Fourteen candidates also received the degree of 
Ph.D., namely : two each in physios, oivil engineering, 
mining, metallurgy, and zoology, and one each in 
botany, chemistry, electrical engineering, and 
mechanical engineering. 

Cambridge. —Dr. T. C. Phemister, of St. John's 
College, has been appointed University demonstrator 
in mineralogy and petrology in succession to Dr, 
A. G. Hutchinson, who has resigned. 

Mr. C. F, A. Pantin,* of Trinity College, has been 
nominated to use the University’s table at the 
Zoologioal Station at Naples. 

Dr. R. McG. Carslaw, of St. John’s College, has 
been appointed advisory economist and head of the 
Farm Economics Branch. 

It has been decided that in the regulations for the 
John Humphrey Plummer professor . of inorganic 
chemistry, the word ‘inorganic* should be replaced 
by ‘theoretical’. 

Edinburgh,— The University Court has received 
with great regret intimation from Sir Edward 
Sharpoy Sehafqr of his intention to retire from the 
chair of physiology at the end of the current academi¬ 
cal year. lie was appointed to the chair in 1809. 

On the recommendation of the Senatus, Dr. J. B. 
Todd, lecturer in engineering, has been appointed a 
reader. 

London. —Major-General Sir Frederick Maurioe, 
professor of military studies and member of the 
senate of the University of London, has been 
appointed principal of East London College as from 
the commencement of next session in succession to 
Mr. J. L. S. Hatton. 


Prof. H. B. Fantham, professor of zoology in the 
University of the Witwatersrand, has been appointed 
Strathcona professor of zoology in McGill University, 
Montreal, in succession to Prof. A. Willey, and is 
taking up his new appointment immediately. 

The Cecil Peace Prize for 1932 has been awarded 
to Mr. A. J. Mackenzie, of the University of Edin¬ 
burgh, for an essay on “The Danger from the Air. 
Discuss Possible Methods, by International Con¬ 
vention or otherwise, of dealing with it”. This prize 
of £100 is offered yearly for an essay on a subject 
bearing on the principles or work of the League of 
Nations and is open to students less than twenty-five 
years of age of any university or university college m 
Great Britain or Northern Ireland. 

The annual meeting of the Mathematical Associa¬ 
tion will be held at the Institute of Education, 
Southampton Row, London, W.C.l, on January 5-6, 
under the presidency of Prof. G. N. Watson. Several 
papers will be read and a discussion on “The Study 
of Statistics in a School Course" will be opened by 
Mr. F. Sondon. The presidential address, to be 
delivered on January 5 at 3.46, will be entitled “The 
Marquis and the Land Agent t a Tale of the 
Eighteenth Century". Further particulars can be 
obtained from the Hon. Secretary, Mr, G. Pehdlebury, 
39 Burlington Road, Chiswick, W.4. 
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Calendar of Geographical Exploration 

Dec. » 5 ,1539*—Discovery of the Amazon 

GkmzaloPizarro, brother of the conqueror of Peru, 
set out from Quito to find if there was truth in the 
rumour that beyond Quito was a land where cinnamon 
grew. His party crossed the snowy Cordilleras and in 
the valley of the Napo experienced two months of 
steady rain. Forest impeded their progress, so 
Pizarro built a ship in which Orellana was sent ahead 
to find food to bring back to the starving party. 
Orellana found none and instead of returning sailed 
down the Amazon to the sea. Pizarro, with the 
remnant of his party, returned to Quito in June, 
1542. The discovery of the Amazon was dearly 
bought, for of Pizairo’s party, 4000 Indians and 210 
Spaniards perished. 

Dec. a 7 , 1831 .—Voyage of the Beagle 

H.M.S. BeagU sailed from Devonport under Capt. 
FitzRoy to carry out surveys in South America and 
some islands of the Pacific and also to make ehrono- 
rnetrioal observations. The voyage became memorable 
because Charles Darwin was invited to accompany 
the expedition, which lasted nearly five years. He 
afterwards published his famous journal, and un¬ 
doubtedly much of his subsequent work was inspired 
by this journey and especially by what he saw in 
the Galapagos Islands. (See Nature, 128, 1085, 
Dec, 26, 1031.) The Beagle supplemented the surveys 
begun by King and FitzRoy in 1826-30 on the coasts 
between the Plate River and Chilo6 ; it completed 
the coast survey as far as Guayaquil. The Santa Cruz 
River was followed inland for about 250 miles to 
within sight of the Andos. In addition, FitzRoy 
visited the Paumotu Archipelago, the Society Islands, 
New Zealand, Australia and the Keeling Islands, in 
the course of his circumnavigation of the globe. 

Societies and Academies 

London 

Society of Public Analysts, Dec. 7.—J, Cecil Maby: 
Further notes on the identification of woods and char¬ 
coals, The characteristic structures of the charcoals 
of hazel, horseohestnut, hawthorn and apple were 
described and the difference between the ‘ aycomore* 
wood of the ancient Egyptians and English sycamore 
was demonstrated.—Winifred E. Smith and Edith K. 
Waller: The characteristics of millet oil. Whole millet 
seed yielded 3’9-4-7 per cent of a semi-drying oil 
consisting mainly of glyoerides of linolio and oleio 
acids, and having a high acid value. It contained 
nearly 6 per oent of unsaponifiable matter, from 
which was separated a crystalline compound, melting 
at 285° C. and having an elementary composition 
differing from the ‘panicol’ described in 1888 by 
Kaasner.—H. N. Griffiths, T. P. Hilditch and J. Rae: The 
stability of vitamin A in cod liver oil emulsions. The 
vitamin A potency of cod liver oil emulsions as 
measured by the antimony trichloride test and 
srieotrographio examination, showed no appreciable 
decrease (as compared with the original oil) for at 
least four months. At six months there was evidence 
of some change, but ohiefiy in the original oil. If 
kept in well-stoppered amber glass bottles in the 
dark, cod liver oil emulsions could probably be kept 
without appreciable alteration for seven or eight 
months: Development of acidity in emulsified oils 
Is attributed to the presence in minute quantity of a 
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lipoolastic anaerobic organism,—E. Lester Smith: The 
validity of the Lovibond tintometer method in the 
assay of vitamin A. A suitable technique for making 
acourate measurements of the blue ooloration in the 
antimony trichloride test by means of the Lovibond 
tintometer was described ; the results thus obtained 
agree closely with the vitamin A potency of an oil, 
as measured by the speotrographic method.— A. I . 
Bacharach, E. Lester Smith and S. G. Stevenson i Borne 
physical and chemical properties of ergosterol and 
calciferol. An outline was given of the probable con¬ 
stitution of ergosterol and its derivative calciferol, 
and the melting points, optical rotation and other 
physical and chemical properties of the two com¬ 
pounds were tabulated. 

Edinburgh 

Royal Society, Deo. 5.—A. G, Hutchison : The 
metamorphism of the Deeside Limestone, Aberdeen¬ 
shire. This limestone, whioh Prof. Read has correlated 
with the Loch Tay limestone of the Central Highland 
Dalradion succession, is in the sillimnnite grade of 
regional metamorphism. The occurrence of plagio- 
olase felspars more basic than oligoolaso distinguishes 
it from the Looh Tay diopside limestones of the 
almandine zone. Contact meta-morphism by newer 
granites produces homfelses referable to Gold¬ 
schmidt’s classes 7-10, and unstable types. Subse¬ 
quent pneumatolytic and hydrothermal action 
accounts for pegmatites and limestone with scapolito, 
prohnito, zeolites, etc. The order of formation of 
minerals in the hydrothermal phase with falling 
temperature is grossular (doubly-refracting), zoisite- 
epidote, albito, prehnite, analcite, thomsonite and 
apophyllite. Successive alterations of the intorbedded 
greenstone series are also considered.—Mary G. Calder: 
Notes on the Kidston collection of fossil plant si idea, 
(1.) The anatomy of the axis of Lepidodendron 
Brownii Unger sp., with special reference to the 
relationship between this stem and Lepidostrobus 
Brownii Unger sp. A previous description by Prof. 
Chodat in 1911, having been made from a single 
transverse section, does not mention certain important 
features of the pith, xylem, phloem, outer cortex and 
leaf-traces. The comparison with Lepidostrobus 
Brownii has been revised and more fully discussed, 
particularly with reference to the cone pedicels, not 
known to Prof. Chodat, which were described by 
Zeiller in 1911. Prof. Chodat's identification of the 
stem as the vegetative axis which bore the oones 
known as Lepidostrobus Brownii receives further 
confirmation.—W. J. Hamilton : Restoration and re¬ 
generation of the epithelium and endometrium of the 
uterus of Oavia after parturition in non-pregnant 
animals. This process has not hitherto been described 
in detail in the guinea pig. After parturition the uterus 
is completely lined by columnar epithelium except 
where the placental pedicle was attached. This site 
becomes a cleft filled with organised blood-clot over 
whioh new epithelium grows. The old epithelium is 
shed from the rest of the uterus and new epithelium 
formed from gland mouths, consisting first of Battened 
cells which become ouboidal and ultimately columnar. 
Below the union of the uterine horns restoration is 
by the superficial endometrial mesodermic cells 
becoming epithelial. Pari passu the endometrium is 
restored from a fibrous to a, cellular structure.—H. 
Briggs and R, P, Sinha ; Expansion and contraction of 
coal caused respectively by the sorption and dis¬ 
charge of gas. Small but definite linear expansions 
in eight varieties of coal, in oonsequenoe of their 
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contact with methane or carbon dioxide under pres¬ 
sure* were measured by the authors and shown 
graphically. Pressures ranged from aero to 300 lb. 
per sq, in. The coal specimens were prepared in 
prisms about 75 mm. long, and the specimens 
included two of anthracite, two of durain, three of 
clarain (mixed durain and vitrain) and one of impure 
oannel. The physical reaction in most cases took a 
long time to reach completion ; though small, it is 
definite and apparently reversible. The effect of 
adsorbed moisture was briefly discussed. The 
corresponding changes due to dry coal adsorbing 
moisture had yet to bo investigated.—W, O. Kertnack, 
W. H. McCrea, and E. T. Whittaker : On properties of 
null geodesics, and their application to the theory of 
radiation. The conception of a transport vector along 
a null geodesic is employed first to derive a new 
general definition of spatial distance, and secondly 
to derive a new invariant depending on two neighbour¬ 
ing null geodesics. The lattor is used to obtain a 
general formula for the Doppler effect in general 
relativity. The same result holds for propagation 
by waves and by light quanta. The Doppler effect 
vanishes for two systems at relative rest, with a 
very general definition of relative rest. Home special 
cases are worked out in detail.—L. T. Hogben : A 
matrix notation for Mendelian populations. By the 
use of a matrix notation the unwioldineas of expres¬ 
sions encountered in the theory of consanguineous 
unions, systems of inbreeding and correlation of 
relatives when transmission is sex-linked can be 
avoided. The appropriate operations are defined and 
illustrated by application to known theorems of 
inbreeding and a series of new theorems concerning 
consanguineous matings arc given.—A, C. Aitken : 
Graduation of data by the orthogonal polynomials 
of least squares. In the fitting of polynomial curves 
to equidistant data the use of the orthogonal poly¬ 
nomials of Tchebychef is known to possess great 
advantages. The author develops the properties of 
these polynomials, gives new forms for them, and 
introduces new arithmetical methods depending on 
repeated central summation. 

Cracow 

Polish Academy of Science and Letters* Oct. 10.—W, 
Swietoslawski i A universal boiling point apparatus 
and its application. By means of this apparatus the 
following three temperatures may be determined : the 
boiling point of the liquid (solution), the condensation 
temperature of the first bulb of the fractionating 
column, and that of the condensation after the 
vapours have been fractionated. —W. Swietoslawski, 
Miles. A. Dorabialska and E. Turska: The spontaneous 
emission of neutrons by certain non-radioactive 
elements. The analysis of the table of the known 
elements shews that the a-, p- and H-transformations 
cannot explain the production of the existing isotopes, 
without admitting the possibility of the emission of 
neutrons. Attempts at proving the decomposition of 
elements with production of neutrons have resulted 
in the proof of neutron emission in the oases of sodium 
fluoride and metallic arsenic.—J. Biborski: The histo¬ 
logical structure of the veins of the frog, Ram 
e*culenta~S. Sekutowicz : Studies on the development 
and the biology of Caryophyllaeus laticeps. —Z. Raabe: 
Researches on certain species of the genus Qonchoph* 
(Atrug Stein.—J, Jakobiec and T. Marchlcwski: The 
influence of repeated connexion between closely 
related animals on the biological characters and the 
commercial value of the domestic pig. 
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Sydney 

Linnean Society of New South Wales, Sept, 28.— 
J. McLuckie and A. Burgess: Mycotrophism in the 
Rut&oeae. (1) The myoorrhiza of Eriostemon Crowei 
F.v.M. Two fungi are recorded as occurring in the 
young roots. One is a phyoomyoetous form giving 
rise to arbusoules and vesicles, the other, a moniloid 
type resembling Rhixoctonia. This affords confirm¬ 
ation of Peyronel’s doable infection theory. From a 
physiological point of view the former is more impor¬ 
tant. Large quantities of fatty substances accumulate 
in its hyphae and are afterwards transferred to the 
host, thus augmenting its carbonaceous supplies. In 
addition ‘vesicles’ are formed. These contain numer¬ 
ous nuclei and are packed with fat. Later the con¬ 
tents are withdrawn and the structures collapse. It 
is suggested that these are reproductive bodies the 
functions of which have been interrupted.—G. H. 
Hardy : IV o now Australian species of Pollenia. 
One Victorian and one Queensland species of the genus 
are described and their genitalia figured.— r G. H. 
Cunningham : The Gasteromycetes of Australasia. 
(15) The genera MesopheUia and Castoreum , Both 
genera are members of the Lycoperdaceae, though 
differing sufficiently from other genera placed therein 
to warrant the erection of a third tribe to contain 
them. MesopkeUia contains two or possibly three 
species, namely M. arenaria , M. pachythrix and M. 
castanea, which are confined to Australia and Tas¬ 
mania. Castoreum likewise contains three species, 
C. radicatum , C. avellaneurn and C\ cretaceum, also 
endemic to Australia and Tasmania. 

Royal Society of New South Wales* Oot. 5.—F. W, 
Booker : Note on the internal structure of Barrandella 
and Sieberella. The descriptions of Barrandella 
linguifer , Sowerby, and Sieberella galeata , Dalman 
are amended and a comparison with Barrandina 
Wilkinson and B. minor , is made. 


Forthcoming Events 

TUESDAY, Dec. 27 

Royal Institution, at 3.~^Christmaa Lectures). Prof. 
A. O. Rankiue : “The Round of the Waters” (succeeding 
lectures on Dec. 29, 31 and Jan. 3, 5 and 7). 
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Geological History and Evolution of the Horae. By Rimer 8. Riggs. 
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toneou* Publication No, 138 : Annual Report of the Director of the 
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im Pp. 11+40. JO cento. Bureau of Standard* 
>0, 6 * November, Research Paper* Noe. 
PrlnU? 0 25 ceuta * (Washington, D.C.: Government 

. SmithwnUn* Institution ; mitod States National Museum. Bui- 
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Science and Empire Building 
IT is distinctly unusual for the Governor-General 
-*■ of a great Dominion to deliver an important 
scientific address; yet that is what recently 
happened in New Zealand when Lord Bledisloe 
gave the Cawthron lecture, which is there regarded 
as the annual pronouncement par excellence on 
modern movements in science and their relation 
to the life of the community. Lord Bledisloe 
chose as his title “A Conspectus of Recent Agri¬ 
cultural Research” and the choice was doubly 
happy in that the subject is of profound importance 
to the people of New Zealand and that he himself 
is so well qualified to deal with it. Nowhere in the 
world is scientific agriculture more highly developed 
and nowhere can one gather a more discriminating 
and better informed audience to listen to an agri¬ 
cultural lecture than at the Cawthron Institute 
on the occasion of this annual function. 

The cordial welcome given to the discourse by 
the New Zealand Press was much more than a 
compliment to the popularity of the Governor 
General. The address is admirable both in range 
of subject matter and in presentation.* Lord 
Bledisloe begins appropriately with an account of 
the work on soils and plant growth, this being funda¬ 
mental to all agricultural systems. The account 
of the Rothamsted experiments on cultivation 
and fertilisation of crops and on the making of 
new pastures is followed by a description of the 
Jealotts Hill investigations on the intensive 
manuring of pastures, and of the Aberystwyth 
work on the improvement of hill grazing. This 
naturally leads to a survey of the effects of mineral 
deficiencies on the composition of the herbage 
and on the health of the animals grazing thereon. 
Fundamental studies on this subject are made at 
the Rowett Research Institute at Aberdeen, but 
New Zealand has contributed in no small measure 
to the advances made in recent years. 

Stress is rightly laid on the need for an adequate 
soil survey of the country. Much is already being 
done in New Zealand and appropriate methods 
are being worked out: meanwhile the underlying 
principles are being studied at Rothamsted, 
Bangor, Aberdeen and elsewhere. 

Dairy research comes in for a great deal of 
attention because, as Lord Bledisloe rightly points 
out, uniformity in the butter and the cheese 
exported to Great Britain is an essential condition 

of their saleability and stable reputation in Britbdi 

/ 

* Copies of the lecture can be obtained from Messrs. Whitcomb and 
Tombs,Ltd., 3 Addle Hill, London. K.C.4, price It. 







978 


NATURE 


[DECEMBER 31, 1932 


markets. Nothing has contributed more to the 
attainment of this desirable characteristic than the 
production of commercial ‘starters’ commenced 
in Denmark some forty years ago and now widely 
used wherever dairying has become a science* So 
much research has been done on the feeding of 
animals and so advanced is the good fanner's 
knowledge of this eubjoct that, in Lord Bledisloe’s 
view, “if the average human being knew as much 
about the feeding of himself and his children as 
the average farmer knows about that of his stock, 
the average standard of human health and physical 
energy would be at least 33 per cent higher than 
it is. Probably as much as 50 per cent of the 
therapeutic activities of physicians, druggists and 
clinics is referable, directly or indirectly, to 
avoidable dietetic indiscretions based on ignor¬ 
ance of the fundamental principles of animal 
nutrition”. 

This statement is supported by some remarkable 
evidence. It is stated, for example, that the 
Plunket or Truby King system of feeding infant 
children haB reduced the Now Zealand rate of 
infant mortality under twelve months from 80 per 
1,000 in 1889 to 32 per 1,000 in 1932, a figure 
which gives New Zealand the best record in the 
world and compares with 71 per 1,000 in England 
and Wales, 109 in Germany and 124 in 
Italy. 

The chief export from New Zealand is wool, and 
no small part of the present depression in New 
Zealand is due to the low prices now obtained 
owing to tho quantity of this commodity on the 
market; every penny per pound of wool sold 
represents £1 million in the national revenue. 
Naturally New Zealand is deeply interested in the 
research work on wool now going on in Great 
Britain : the search at Loeda for definite standards 
of grading which would enable tho manufacturer 
to tell the farmer exactly what types of wool he 
wants ; the studies at Edinburgh of the inheritance 
of the more important characteristics of the wool; 
and the Rowett Institute investigations on the 
relation between the composition of food and the 
yield of wool. 

Next in importance to wool, and probably of 
more significance for the future of the country, 
come the dairy and meat industries, both of which 
ultimately depend for success on low temperature 
transport. Great Britain will probably always be 
New Zealand’s best customer and the journey will 
always have to be across the equator ; however 
muck it may be shortened, there will always be 
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the need for low temperature transport and storage. 
Research on this subjeot is now being taken up 
seriously and scientifically at Cambridge and 
elsewhere, and further developments may be 
expected in the near future. It is very gratifying 
to observe how much of the work that made so 
strong an appeal to Lord Bledisloe’s highly skilled 
audience had been done in the agricultural 
research institutes of Great Britain. 

The address is important not simply because of 
its subject matter, but much more because of its 
significance. The British Empire was founded by 
adventurous soldiers and sailors ; it was developed 
by courageous farmers and settlers who, often 
struggling against fearful odds, brought the land 
into cultivation, built Toads, railways and cities, 
and laid out the countryside as a vast agricultural 
estate. It has been knit together by bonds of 
sentiment steadily growing among the people and 
fostered by wise statesmen, writers and teachers. 
But the lands of the Empire have nowhere reached 
the limits of their development. The first feeling 
of an agricultural expert in visiting any of the 
great dominions is one of wonder at the vast 
natural resources still awaiting development. 

Courage and hard work liave played and 
must continue to play their part; science has now 
come in, vivifying with magic touch many an 
enterprise that seemed beyond hope, and achieving 
tasks which but a short time ago would have been 
deemed impossible. No one can tell where the 
applications of science will stop; for the present, 
the one thing certain is that they will go on at an 
increasing pace, playing an ever-growing part in 
the lives of all who are so directly dependent on 
natural forces as are the agricultural communities 
of the dominions. The Empire builders of to-day 
are the men and women who in Great Britain and 
overseas are quietly studying the scientific problems 
that so deeply concern the comfort and well-being 
of those living in the distant lands. 

The change has far-reaching consequences. 
More and more it is becoming essential that the 
administrator should have a full appreciation of 
the part that science should play in the life 
of the community. Lord Bledisloe’s undoubted 
suooess in New Zealand is due in * no small 
measure to the fact that he recognises the value 
of science and so is able to enter more sympa¬ 
thetically into the life and problems of the 
Dominion than would otherwise be possible. The 
Cawthron address of this year may well be a 
significant portent. 
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The Science of Society 

Societal Evolution: a Study of the Evolutionary 

Basie of the Science of Society. By Prof. Albert 

Galloway Keller, Revised edition. Pp. ix+419. 

(New York : The Macmillan Co., 1931.) 12 s. 6d. 

net. 

NE of the most vital and important contribu¬ 
tions that aoienoe can make to modem 
thought must surely be in the realm of social 
science, of sociology, or the science of society—to 
use the older term now adopted by Yale University. 
The question of its exaot definition and scope, or 
of its relations with other kindred soienoes, Buch 
as economics, history, anthropology, politics, 
psychology, ethics, is of small moment compared 
with that of making a really worth while contribu¬ 
tion to the solution of at least some of the problems 
of modem civilisation. 

The most hopeful line of approach hitherto has 
been along the lines of evolution as applied to 
human society. This, however, has been found to 
be a much more difficult and complicated matter 
than, in the first flush of Spencerian enthusiasm, 
was anticipated ; and even with the powerful aid 
of Benjamin Kidd all difficulties were by no means 
cleared away. The complexity of the subject is 
strongly emphasised in the remarkably able book 
by Prof. A. G. Keller under notice, in which the 
attempt is made to give sociological study a 
fruotifying definite orientation, similar to that 
given by Darwin in biology. The author insists 
that the “reasoning by analogy’* of previous 
writers on social evolution has been vague and 
largely futile. There is, in human society, some¬ 
thing more than mere analogy to organic evolution : 
there is real and specific variation, selection, 
oounter-selection, transmission (in place of hered¬ 
ity) and adaptation. 

Keller soon makes it quite dear that he does 
not identify evolution necessarily with progress. 
He find it next to impossible to define progress. 
At best we can only have adjustment. Man 
remains, physically, “unchanged in a changing 
environment’* because he uses his brain and social 
organisation to make the necessary adjustments 
for tolerable existence. Such adjustments, often 
beginning with individual acts to meet special 
needs, confirmed by trial and error, and finally 
adopted by the social group, ultimately reach the 
status of convention, public opinion, mores, laws, 
and religious sanctions. 

One of the first great principles of social science 
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here emerges. All social action is controlled by 
convention. Yet, says Keller, this convention or 
custom is of such labyrinthine complexity and 
general pervasiveness that it is a difficult concep¬ 
tion to handle, and its reduction to a more manage* 
able shape by Sumner in his “Folkways** was a 
real tour de force. One can readily echo this high 
praise of Sumner’s work even from the brief 
synopsis here given. The folkways of primitive 
society are likened to the cells of organic life. The 
mores are an advanced stage of folkways and 
include a judgment that they are conducive to 
societal welfare. Their origin, the rise of institu¬ 
tions, morals, law, and religion are described, and 
at the same time the scientific student is warned 
against 

“The philosophers, a term which must be under¬ 
stood to mean medicine men, prophets, law-givers, 
sages, theologians, and poets, who try to think 
out into general propositions of world philosophy, 
or of rights and duties in ethics, those views of 
welfare which the mores suggest. They want to 
bring the experience and theory of the mores into 
relation with the sweeping horizon of ghost-fear or 
mythology, or with general conceptions of the 
‘good’, such as the advantages of courage, truth¬ 
fulness, hospitality, and fidelity to the spoken 
word. This is what has been called ‘thobbery’, 
that is, thinking (wishfully) without interest in 
actual verification 5 * (from an unpublished frag¬ 
ment by W. G. Sumner). 

This is not too clear ; but it is characteristic both 
of Sumner and Keller that they have no undue 
respect for ‘great men* either in the classes noted 
above under the term ‘philosopher’ or any other 
class. 

The agent of variation, which is constantly 
going on or being attempted, is the individual, 
often a ‘great man* or several of these acting 
independently under a common stress or need. At 
any stage there are plenty of budding variations 
in the mores to select from. Ideas tumble over 
each other in the face of the need which evokes 
them. In any great crisis, even though world-wide 
as at present, there is no lack of ideas. The 
difficulty is to test, judge, select, apply. Experi¬ 
ments must be made. There is, however, says 
Keller, a kind of automatic regulation of this 
matter which resides in the prooess of societal 
selection. 

The intricate processes and methods of selection, 
irrational and rational, and of counter-selection, 
the produot of humanitarianism, are dealt with 
at considerable length. Selection is mainly effected 
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by the masses—the great bulk of the people with the 
supermen lopped off at the top and the defectives 
lopped off at the bottom of Sumner’s turnip 
diagram. The Sumner-Keller view is that the 
masses are conservative, living on tradition and 
habit, the result of inertia. The folkways are their 
ways. They accept influence or leadership or new 
teaching, but not always in the form in which it 
is offered to them. They assimilate it slowly and 
with frequent modification. It is wrong to think* 
they have any occult wisdom or inspiration by 
virtue of which they select what is wise, right, 
good. The 'great man theory’, as expounded, for 
example, by Carlyle in his “Hero-Worship”, is 
fundamentally different from, indeed it is the 
complete antithesis of, the views here expressed. 
Keller says the great man is merely the product 
of his time and its needs : he is only incidental. 
The results attributed almost solely to him would 
have come to pass in any case. He has had the 
luck, together with some natural endowment, to 
see and to some extent anticipate the impending 
changes. Another great principle here then 
emerges : the determining social cause of change 
is something very different from the human agency. 
“The latter is always secondary and relatively 
incidental and wholly ineffective by itself. To 
confuse the two is to miss essential truth. The 
effective muse lies in the unpremeditated movement 
of the masses of men” 

The difficulties are real enough and loom up 
mountainously, especially in connexion with those 
irresistible impersonal forces which Keller so often 
mentions and which, in his view, are the final 
arbiters of human destiny, though they originally 
seem to spring from the mores and are thus of 
human origin. Are they then so completely 
uncontrollable, irresistible, and impersonal ? 

Sumner says that the sound student of sociology 
can hold out to mankind as individuals or as a 
race only one hope of better and happier living. 
That hope lies in an enhancement of the industrial 
virtues and of the moral forces which thence arise . 
Industry, self-denial, and temperance are the laws 
of prosperity for men and States ; without them, 
advance in the arts and in wealth means only 
corruption and decay through luxury and vice. 
The power of the human race to-day over the con¬ 
ditions of prosperous and happy living is sufficient 
to banish poverty and misery if it were not for 
fully and vice. This is splendid and should inspire 
a comprehensive plan of action for the present age. 
But have we in all this those arbiters of human 
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destiny, those irresistible impersonal forces on our 
side ? It would seem so; for Keller says that 
they invariably act in the direction of making the 
right adjustment, the one that is expedient for 
any particular time and environment. The old 
questions again arise : To what extent can man 
control his destiny, and how far can science alone 
go? 

‘The power of the human raoe* is a fine phrase. 
That power is undoubtedly greater than is often 
imagined. With this tremendous latent power 
awakened under the right stimulus, the urgent 
need, the national crisis, the faithful lion-hearted 
leadership, and with all the forces of the modem 
State, scientific, industrial and the rest, what 
could not a great nation accomplish, if, to all this, 
we add intelligent world co-operation ? We find 
it a little difficult to reconcile these possibilities 
with those mysterious irresistible impersonal forces 
—resident in the masses—which yet work to 
human ends to the extent at least of making 
expedient adjustments. Nor do we think Keller 
quite appreciates the part played by the great 
man in history. There is doubtless much in what 
he says, but his examples here are not too happily 
chosen, and we still incline to the Carlylean view. 
Then again, as to progress, quite possibly from a 
strictly evolutionary point of view, we cannot 
necessarily expect progress. But yet, even at the 
risk of being guilty of ‘tbobbery’, we must have 
some ideal at which we can aim, some sense of 
progress, or possibility thereof, for without this a 
science of society is going to be insipid. Perhaps 
the evolutionary point of view is inadequate. We 
think, further, that the author has underrated the 
potential hopes which reside in social experiment, 
in definitely planned policies of reconstruction 
and betterment. He says (page 205): 

“This kind of thing (experiment and verification) 
may not be done in the domain of the social 
sciences, for the mores forbid man to experiment 
upon man. What goes by the name of social 
experimentation lacks rigor in its processes and 
emerges with vague and inconclusive results. The 
best the social scientist can do is about equal to 
the worst the natural scientist has to put up with : 
to wait on nature to perform quasi-experiments 
for him and to search history for those she may 
have performed.” 

The difficulties of social experiment are un¬ 
doubtedly great, but does the above quotation 
adequately portray all that lies in this direction ? 
It seems that it is precisely here that the greatest 
and highest hopes of social science must reside; 
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just here that it may hope to find means to rise 
to the rank of a true science based largely on 
experiment. The present writer has often reflected 
on the fair and stately prospects of an experi¬ 
mental sociology. In Nature of Sept. 10, pp. 
392-3, commenting on the excellent articles by 
Dr. Jacks and Prof. Miles Walker, it is stated that 
the time is opportune for courageous and adven¬ 
turous experiment, and this is only too true. 

The prospects of successful experimental methods 
are closely bound up with environment and the 
extent to which it can be controlled ; but here 
Keller is comparatively silent. He says little 
about environment, though it is the supreme and 
all-important factor in evolution, especially in 
'sociotar evolution. In this latter it must differ 
in many fundamental ways from organic or natural 
environment. Among other things it should be 
more amenable to control, for example, slum¬ 
clearing. Many of the parts or items in environ¬ 
ment are themselves subjeot to evolutionary pro¬ 
cesses. Keller observes, for example, that religion 
is a life condition of the first magnitude, yet he 
considers that, too, is subject to evolution. All 
this and much other vitally important and interest¬ 
ing matter could be discussed under the heading 
of environment. It is indeed as much deserving 
of a chapter to itself as variation or selection. 

W.G.L.C. 


Land and Fresh-Water Molluscs 
F6d6ration franchise dee Soei6t6s de Sciences natur- 
elles : Office central de Faunisfcique. Faune de 
France. 21 : Mollusque* terrestres et fluviatiles 
(premiere partie). Pp. 477 -f viii -f 13 plates. 
22 : (deuxifeme partie). Pp. 479-897 + ix-xiv -f 
piates 14-26. By Louis Germain. (Paris : Paul 
Lechevolier, 1930-31.) 150 francs each. 

HE preparation of this work has involved a 
critical revision of the land and fresh-water 
molluscs of France, during which the author has 
made full use of the rich material at bis disposal 
in the Museum d’Histoire Naturelle in Paris. One 
of the results of the revision is that a large number 
of species have been reduced to synonyms. 

A short account of the anatomy of the gastropods 
and the lamellibranohs precedes a consideration 
of the characters of the shells and their anomalies 
and abnormalities. Passing to the faunistic 
section, the author distinguishes three principal 
associations of land molluscs—the hygrophilous, 
the xerophilous and the forest groups. The 
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aquatic molluscs also fall into three series accord¬ 
ing as they live in running water, in quiet or 
stagnant water, or in large lakes. The most 
characteristic members of each of the six groups 
are named. In a short note on the mollusoan 
fauna of the mountains the author states that the 
maximum altitude at wliieh a large number of 
species live is known with considerable precision 
for the alpine region but less fully for the Pyrenees. 
Only a few terrestrial species, for example Vitrina 
nivalis , can exist under the severe conditions found 
at a height of about 3000 metres. This species 
disappears below about 2300 metres. Of the 
lamellibranchs, Pisidium casertanum is found in 
lakes at an altitude of about 2200 metres in the 
Pyrenees and up to 2500 metres in the Alps. 
For most of the Bpecies the author states the 
maximum height at which they have been 
found. 

The molluscan population of France, which 
includes representatives of the majority of the 
European genera, falls into three groups—the 
southern, which is essentially Mediterranean in 
origin, the Atlantic' or Lusitanian, and the 
northern, though these have not entirely pre¬ 
served their individuality as migrations have 
taken place ; for example, some of the Mediter¬ 
ranean species have migrated northwards even to 
the shore of the Channel. Lists of the character¬ 
istic species of the three groups are given. Use¬ 
ful observations on polymorphism precede the 
dichotomous keys to the 41 families of gastropods 
and the three families of lamellibranchs, to the 
genera and to the species which comprise the 
terrestrial and fluviatile molluscs of France. 

Carefullydevised dichotomous keys form a special 
feature of the “Faune de France” series and the 
present author has devoted much care to their 
preparation in this work. The characters of each 
genus and species are concisely but adequately 
described and notes are added under each species 
on the habitat, biology and distribution. The 
illustrations oonsist of twenty-six good collotype 
plates reproducing photographs of the shells of 
large or moderate size, and 860 text-figures of the 
small shells, considerably magnified, of character¬ 
istic details of shells and of the reproductive organs 
of the genera and subgenera of the gastropods. 
A bibliographical list (pp. 46) and a full systematic 
index are added. This work is oommendable for 
its careful attention to the biology as well as to 
the systematica of the terrestrial and fluviatile 
moUusos. 
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Electrochemistry 

Handbuch der Ezperimentalphysik. Herausgegeben 
von W. Wien und F. Harms. Unter Mitarbeit 
von H. Lenz. Band 12: Elektrochemie . 
Herausgegeben von K. Fajans. Teil 1 : 
Leitfdhigkeit und Vberfuhrung8zaMen in flilssigen 
und festen Eleldrolyten. Von Prof. Dr. L. 
Ebert und Prof. Dr. C. Tubandt. Pp. xvi + 496. 
(Leipzig: Akademische Verlagsgesellachaft 

m.b.H., 1932.) 45 gold marks. 

HE last decade witnessed a violent revolution 
in our fundamental conceptions of the 
electrochemistry of solutions, in the course of 
which the classical theory of Arrhenius, postu¬ 
lating incomplete ionisation of strong electrolytes 
and constant ionic mobilities, was dethroned in 
favour of the Debye-Hiickel theory, postulating 
complete ionisation with ionic mobility a function 
of concentration. In a sense, this revolution is 
still incomplete, since several important points in 
the Debye-Hiickel theory are not yet satisfactorily 
developed and the original ideas of Arrhenius 
must still be called into service in connexion with 
weak and transition electrolytes, but remarkable 
ohanges have been effected in a domain where 
conditions were long regarded as settled and, 
after a great deal of natural hesitation in oertain 
quarters, practically all the experts in the field 
have now reconciled themselves to the new 
regime. 

The work under review offers a comprehensive 
account, both practical and theoretical, of the 
present state of affairs with regard to electrical 
conductivity and transport numbers in liquid and 
solid electrolytes, leaving electromotive force and 
polarisation for a second ‘half-volume 1 . It is 
true that many portions of the field here covered 
have already been more or less satisfactorily 
treated in smaller separate monographs, but the 
difficulty of correlating these with one another 
has considerably diminished their usefulness, and 
awkward gaps in their alignment frequently 
rendered the original literature the only safe 
guide for the inquiring investigator. 

The greater part of the book, naturally, is 
occupied with a discussion of the conductivity of 
liquid eleotrolytes. Methods of measurement, with 
all the modem refinements thereto, are described 
in detail, and the interpretation of the experi¬ 
mental results is systematically and simply 
presented. This section, together with the succeed¬ 
ing chapters on transport numbers in liquid 
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electrolytes, is the work of Prof. L. Ebert of 
Wurzburg. The concluding portion, which deals 
with conductivity and transport numbers in solid 
electrolytes, has been written by Prof. C. Tubandt 
of Halle, and is largely a description of his own 
important contributions to these very difficult 
topics. 

It is interesting to note that the scope of the 
volume throughout is international rather than 
national, the contributions of British and American 
research workers being very generously acknow¬ 
ledged. Altogether, the volume is one which can 
bo commended without hesitation to eleotro- 
chemists of all ages and all stages. 

James Kendall. 


Blackwater Fever 

Researches on Blackwater Fever in Southern 
Rhodesia. By Dr. G. R. Ross. (No. 6 of the 
Memoir Series of the London School of Hygiene 
and Tropical Medicine.) Pp. vi + 262. (London : 
London School of Hygiene and Tropical Medi¬ 
cine, 1932.) Paper, 8a.; cloth, 10a. 6d. 

HIS report is the result of the work done by 
the author during his tenure of the Rhodesian 
research fellowship from April 1925 untilApril 1929, 
It is divided into three parts, the first of which is 
concerned with the epidemiology of the disease. 

In a chapter describing the distribution of 
blackwater fever among the population of Southern 
Rhodesia, there is an interesting table whioh 
records the number of cases of the disease admitted 
to hospital and the number of fatal cases during 
eaoh of the years 1914-28. The total cases num¬ 
bered 679 and the deaths 152, giving a fatality 
rate of 22*2 per cent. It is significant that whilst 
the fatality rate varied considerably in different 
years, it showed no general tendency to decrease 
during the 15 years under consideration; in the 
four years, 1914-17, it was 24*2 per oent and in 
the last four years of the period, 1925-28, it was 
27*9 per cent. These figures, which are by no 
means unique, might with great advantage be 
borne in mind by those who, being more highly 
endowed with optimism than with critical judg¬ 
ment, see fit to make extravagant claims for the 
success of particular lines of treatment based upon 
the observation of half a dozen cases or even, alas, 
of only one or two. 

Part 2 is concerned with the changes in the 
blood and urine occurring in the disease. The 
author has rightly assessed the importance of 
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examination of these fluids in any investigation 
designed with the object of elucidating some of 
the many mysteries of blackwater fever. Much 
valuable information has been collected, but it is 
unfortunate that Dr. Ross was unable to make 
any quantitative estimations on the degree of 
hasmoglobinsemia during the passage of black- 
water. The matter is of such importance for an 
understanding of the mechanism of the disease, 
and so many diverse statements, based frequently 
on careless and inadequate observations, appear 
in the literature of the subject, that new, 
and carefully made, quantitative estimations of 
the hiemoglobineemia in blackwater fever are 
greatly to be desired. 

On the all-important subject of the mechanism 
of suppression of urine in blaokwater fever, the 
author writes as follows : 

“One is thus forced to conclude that suppression 
cannot be entirely explained by the assumption 
that it depends principally upon the sodium 
chloride content and the acidity of the urine. If 
the phenomenon is to be explained by purely 
physicochemical reasons, the part played by other 
electrolytes present in the urine would seem to be 
equally important to that played by sodium 
chloride. It seems preferable to adopt the view 
of Yorhe and Nauss (1911) that precipitation 
depends upon the degree of concentration of the 
urine and is facilitated by any factor which inter¬ 
feres with the secretion of water by the malphigian 
body, This may result from damage as a result 
of the excretion of the foreign protein haemo¬ 
globin, from lowering of the blood-pressure, or 
for more obscure reasons.” 

In Part 3, which consists of clinical observations 
and of remarks on prophylaxis and treatment, the 
author discusses in some detail the question of 
the alkaline treatment of the disease. He writes 
that this method of treatment has reoeived such 
extensive publicity that there is some danger 
of its being regarded as a panacea. Whilst he 
agrees with Baker and Dodds that in in vitro 
experiments precipitation of haemoglobin takes 
place according to the conditions they describe, 
Dr. Ross considers that the time necessary for 
precipitation to ooour makes it difficult to imagine 
such changes taking place during the passage of 
urine down the renal tubule. He favours the 
older view of Yorke and Nauss (1911), as stated 
above, that precipitation depends upon the con¬ 
centration of tiie Urine and is facilitated by any 
factor interfering with the secretion of water by 
the malpbigtan body. He is thus not inolined 
to favour the alkaline treatment more than any 
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form of treatment which has copious diuresis as 
its object. 

Dr. Ross is to be congratulated on an excellent 
piece of work, for not only has he made many 
valuable observations himself, but also he has 
collected together from an enormous and scattered 
literature the relevant observations of other 
workers; and he has brought the whole mass together 
into a single volume of moderate size wherein it 
is possible to discover the present position of 
knowledge on any of the many problems which 
this mystifying disease presents. 


Short Reviews 

Natural Varnish Resins. By T, Hodley Barry. 

Pp. xii + 294. (London : Ernest Bonn, Ltd., 

1932.) 42s. net. 

Although wo hear much of synthetic resins 
nowadays, the natural resins lose none of their 
importance in the industrial arts, and it is useful 
to have a comprehensive work on the subject by 
an author of such repute in the varnish industry. 
To some extent it is a development of a previous 
book, covering also the synthetic resins, by Barry, 
Morrell and Drummond, and the experience then 
gained has been used in bringing the present work 
thoroughly up to date. It is divided into two 
parts, the first, covering some forty pages, dealing 
with such general questions as the physical pro¬ 
perties, solubility, constituents and chemical 
examination of resins. In the second part the 
individual resins are described at length. 

Copious references are given to the original 
papers. The book is illustrated with maps and a 
considerable number of photographs. It is well 
produced, but the high price will tend to restrict 
its sale to industrial laboratories. 

The salient facts as regards any particular resin 
relate to its origin and collection in different parts 
of the world, its analysis, and its chemioal com¬ 
position. The chemist has still a lot to do in 
elucidating the composition of these substances : 
they oonsist essentially of aoids and neutral 
bodies, and their ‘acid value* is one of the criteria 
applied to them. Some of them are phenanthrene 
derivatives, as, for example, pimanthrene from 
copal and retene from rosin, and a good deal is 
beginning to be established about the constitution 
of the resin acids. It is believed that in the tree 
they ore built up by condensation of isoprene, 
which is now considered to be the basio building 
stone of so many plant products—the terpenes, 
rubber, carotene. In the past the chemist has 
studiously avoided in the laboratory all those 
reactions which led to the formation of resins, but 
the march of industry is forcing him both to study 
them and even to seek to imitate the tree in 
making them synthetically. Of course, the chief 
characteristic of the resins is that they are colloids. 
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and their diverse applications in the industrial 
arts are in virtu© of this property. 

The book makes no attempt to indicate, other 
than very briefly, the use of the resins, either 
individually or collectively. E.F. A, 

(1) Proceedings of the Second International Con¬ 
gress for Sex Research , London , 1930. Edited 
by A. W. Greenwood. Pp. xi + 037 + 33 plates. 
(Edinburgh and London : Oliver and Boyd, 
1931.) 21^. net. 

(2) The Conquest of Old Age : Methods to Effect 
Rejuvenation and to Increase Functional Activity . 
By Dr. Peter Schmidt. Translated by Eden and 
Cedar Paul. Pp. xvii + 319 -f 40 plates. 
(London : George Routledge and Sons, Ltd., 
1931.) 215. net. 

(1) Tub Second International Congress for Sex 
Research was held in London in 1930, when more 
than 250 members from about thirty different 
countries were present. Nearly all the papers 
delivered have now been published in the proceedings 
of the Congress. The editor has arranged them in 
five sections, biology, hormones, therapy, contra¬ 
ception and sociology. The majority of the papers 
deal with the physiology and biochemistry of the 
sox hormones and afford an excellent summary of 
recent work on this subject, since they are given 
in extenso with figures and tables, instead of in 
abstract as is more usual in the published reports 
of congresses. 

(2) The other volume before us deals with only 
a small corner of the field of sex research, namely, 
the problem of rejuvenating the organism by 
stimulation of the internal secretion of the sex 
glands or by provision of this secretion from an 
external source. The author devotes a certain 
amount of space to refuting the criticisms which 
have been levied against the grafting of sex glands 
or the operation of vaso-ligature and also to 
attacking his critics. Perusal of the numerous 
case histories quoted shows the difficulty of 
maintaining a critical attitude in the evaluation 
of the results of the operations. It must, how¬ 
ever, be remembered that all the functions of the 
body, and not the sexual alone, on which the em¬ 
phasis is sometimes laid, are stated to be rejuve¬ 
nated : thus digestion is improved, intellect 
functions more sharply and movements are brisker. 

Both these volumes may be studied by those 
interested in the effects produced on the body 
by the most recently isolated hormones and in 
the therapeutic possibilities opened up by these 
investigations. 

Archaeology in England and Wales , 1914-1931 . By 
T. D. Kendrick and C. F. 0. Hawkes. Pp. xix + 
371 + 3Q plates. (London : Methuen and Co., 
Ltd., 1932.) 185. net. 

This book, the authors explain in their preface, 
is an enlarged English version of an artiole in 
German to be published under the auspices of the 
Ramisoh-Germanische Kommistdon of the Deutsche 
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Archaoligisches Institut. Chapters have been 
added which deal with Roman and Anglo-Saxon 
antiquities. 

The preparation and publication of this version 
was a happy thought, upon which archeologists 
will congratulate the authors, and for which they 
will be duly grateful. A critical survey suoh as 
this is useful as a reminder of how much fresh 
evidence has accrued during the last seventeen 
eventful years—and the amount is indeed con¬ 
siderable—and it serves to stimulate research by 
bringing into relief points upon which further 
evidence is required before anything approaching 
certainty in conclusion is attainable. Fqi: con¬ 
firmation we need only refer to Mr. Kendrick’s 
admirably impartial summary of the evidence avail¬ 
able, at the time of writing, which relates to the 
earliest stone age industries in England. On the 
other hand, the considerable advances that have 
been made may be gauged—to take one example 
only—from the chapter on the ‘Henge* monuments. 

Of the twelve chapters into which the book is 
divided, Mr. Kendrick is responsible for Chaps, 
i-viii and Chap, xii, while Mr. Hawkes has written 
Chaps, ix-xi. The numerous illustrations have 
been chosen with sound judgment and a discrim¬ 
ination which has kept in view the needs of the text. 

Astronomy . By Dr. F. R. Moulton. Pp. xxiii -f 

549. (New York : The Macmillan Co., 1931.) 

185. net. 

This is an elementary textbook suitable for a 
genera] introductory course in descriptive astron¬ 
omy, and differs from most books of a similar 
nature in the order of development of its subject 
and in its balance of emphasis. After introductory 
chapters on the constellations and telescopes, the 
earth is considered as an astronomical body. Its 
nature, motions, and problems connected with 
time, occupy three chapters, leading naturally to 
a consideration of the various bodies and phenom¬ 
ena of the solar system. All this occupies the 
greater portion (400 pages) of the book, and 
questions relating to sidereal astronomy or astro¬ 
physics (apart from solar physics) are relegated to 
the last two chapters. 

The brevity and necessary condensation in the 
final section leads occasionally to an unfortunate 
obscurity of style. It also, however, allows other 
questions to be dealt with more fully than is usual 
in elementary textbooks; the chapters on gravi¬ 
tation and the evolution of the solar system, as 
well as parts of the final chapter on sidereal 
structure, being specially noteworthy in this 
respect. Nothing of fundamental importance is 
omitted, and many of the latest advances are well 
described, such as the discovery of Pluto, axial 
rotations of stars, and the new constellation 
boundaries (to a rough approximation). Apart 
from a few errors and minor blemishes, the illus¬ 
trations (including numerous reproductions of 
photographs) form an attractively useful feature 
of the book. 
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Bronze Age Mining Round the Aegean* 

By 0. Davies 


D URING the bronze age, Greece was remark¬ 
ably wealthy in gold ; though the most 
sensational finds have been those of Mycenao, there 
is little doubt from the amount that has been 
turned up elsewhere that the contents of the shaft- 
graves only represent a small portion of the gold 
that was at one time available. Homer still has 
many lines reminiscent of the riches of Myoenae, 
but seems no longer to be living himself in times 
of such plenty, and thus many of the gold objects 
which he describes are said to have been of foreign 
workmanship. In the early iron age gold was 
even rarer, as is seen by the astonishment of the 
Greeks at the regal wealth of a man like Croesus. 
One may therefore ask oneself what happened to 
all the gold, seeing that only some of it seems to 
have been laid in tombs, and it is not possible for 
it to be destroyed by rust. Some may have been 
carried off by pirates, but if we look to the history 
of the period of reconstruction at the beginning of 
the iron age, we find two figures noted for their 
wealth, Midas in Phrygia and Solomon in Pales¬ 
tine ; to Solomon may have gone some of the 
Aegean gold, brought originally to the Levant by 
the sea-raiders of the twelfth century B.C. or by 
Phoenician traders ; and it is not unlikely that 
Midas made a good profit by selling to the Greeks 
the new metal iron before they had learnt to pro¬ 
duce it for themselves, though it is probable that 
he also had gold mines of his own. 

It is more difficult to decide where the Aegean 
peoples obtained their gold. The test by chemical 
impurities is unsatisfactory owing to the faot that 
gold, unlike copper, does not have characteristic 
impurities which are found in one mine but not in 
others. All the Aegean gold which has been 
analysed contains a good deal of silver, in amounts 
varying from 8 to 25 per cent, which suggests the 
use of native electrum ; though some of the early 
gold, as the early bronze age pieces from Mochlos 
and Leucas, is of very good colour, there is no 
record of pure gold having been found in analysis, 
and in Egypt at least it is certain that the know¬ 
ledge of purifying gold did not come in until later, 
probably at the time of the Persian invasion, while 
Croesus probably started it in Lydia. On the 
whole, the late bronze age gold from the Aegean 
varies in colour, the more massive pieces being 
yellower than the leaf, which suggests that some 
method of faking the surface by dissolving the 
silver was already known, though it was not 
practicable for thin leaf. 

As to mines, Macedonia seems to have been 
working a little stream gold from early times, as 
is seen by gold slags found on various sites. Hero¬ 
dotus 1 mentions the gold and silver mines of 
Siphnos in the seventh century, which were prob¬ 
ably at H. Sosti; I have been told that two 

* From * paper read before Section H (Anthropology) of the British 
Association on Sept. 7. 

No. 3296, Vol. 130] 


golden eggs were found here, ready to be sent as 
an offering to Delphi, but as they have now been 
lost this story must be considered doubtful. At 
any rate, stone hammers have been found in %nu 
above the mine, and I found a sherd which seemed 
to belong to some local sixth century ware, and a 
number of crucibles. Bronze age sherds, how¬ 
ever, have not boon found, and there are not many 
relics of the later bronze age on the island, so that 
it is probable that gold was not worked here until 
the iron age and that we shall not find here the 
source of the gold of Crete and Mycenae. 

To some extent probably local sources, which 
have since been exhausted, wore used in the 
bronze age ; for example, some gold objects have 
been found in Arcadia, not far from the placer of 
Doliana. Egypt produced much gold early, and, 
as there was frequent contact between it and the 
Aegean, gold may have been one of the articles of 
commerce. The placers of west Anatolia, 
especially Lydia, were probably not tapped much 
before the iron age, considering their wealth and 
reputation in later times. It may even be that 
the Danube valley was supplying Greece so early ; 
it has been claimed that some gold found in Egypt 
came from Transylvania owing to the presence of 
tellurium* ; and though the inference is not cer¬ 
tain, since telluride of gold is reported from Andros, 
yet as there was for a long time a trade route from 
Egypt and Syria to the Danube, such a source is 
by no means unlikely. 

The early bronze age objects of silver from 
Amorgos which have been analysed contain much 
gold and more copper than should remain in the 
metal after cupelling ; they are probably therefore 
derived from native silver or a silver mineral. 
But a bar from Troy II and a vase from Mycenro 
shaft-graves with a good deal of oopper and some 
lead may have been cupelled badly or debased 
after cupellation f The lead found is remarkably 

ure and almost free of silver, which makes it 

kely that it is derived from a mineral containing 
very little silver. 

The Laurium mines perhaps were not opened 
before the seventh or sixth century ; nor did they 
become prosperous until the discovery of the rich 
lower zone of mineralisation at the beginning of 
the fifth.* On Mytilene, at Argeno 1} hours east 
of Molyvo, are old silver workings in which I 
found pieces of a black buoohero pot of the seventh 
or sixth century, now in the Ashmolean Museum. 
On Kuphonisia have been found some ancient 
mines for argentiferous lead with stone tools, 

* The antimony In this gold which was held to prove the presence 
of tellurium may bo an early and sporadic Instance of the use of 
stlbnlte for de-silvering, a technique otherwise thought to be medieval. 

t The presence of a little lead In silver fa no convincing proof that 
cupellatlon had been practised; ef. Friend and Thorneycrofb, J* 
Inti, M*aU t 41 , 105. 1020, who do not believe that cupelling was 
known in Greece so late as the seventh century ; 1 only the knowledge 
of eupellation must precede that of liquation, which probably account* 
fbr the large quantities of lead found in Ww* iron age net rude In Italy. 
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which may therefore be quite early, though the 
use of stone hammers is not confined to the bronze 

age.* 

Other early silver mines are not known in the 
Aegean 4 nor is silver common early in Egypt, 
but there is muoh in Anatolia. The date of the 
old mines near Hector's grave in the Trojan Plain 6 
is exceedingly doubtful. Balia was perhaps work¬ 
ing early, but the mention in an alchemical author 
of silver from Adramyttium suggests rather a late 
date. Silver mines are known at Myndus, but 
classical writers are silent about them, and the 
modem name Giimuslu suggests that they are 
Byzantine or medieval." 

Farther east, there is certainly very early silver 
mining in Taurus at either Bulgar or Bereketli 
Ma’don ; the Kara Oyiik tablets mention the 
export of silver from this region in the third mil¬ 
lennium. In Homer 7 we read of Halybe as the 
birthplace of silver ; this seems to be located on 
the eastward land route from Troy along the 
southern shore of the Black Sea. Such data as 
we have would point either to the Taurus mines, 
reached by a road which followed the coast to 
perhaps the Halys mouth and then turned inland, 
or to the mines of argentiferous copper behind 
Tireboli, which are certainly Greek though it is 
not known how much earlier they go. Again, the 
story of the golden fleece in Colchis suggests early 
mining activity in the south-eastern oomer of the 
Black Sea. 

The copper of the early bronze age in Crete and 
the Cyclades seems to be almost entirely free of 
nickel but usually contains small quantities of 
lead, arsenio and antimony, while arsenic is some¬ 
times added to colour the surface. These char¬ 
acteristics remain, on the whole, constant through¬ 
out the bronze age in Crete, but so far as one can 
judge from the scanty analyses of mainland 
objects, the metal contains only lead, arsenic and 
antimony being rare impurities. 

Of the ores which have been analysed, that 
from Chrysokamino near Pachiammo was not 
tested for impurities, while that from Gavdos is 
incomplete but seems to contain about the right 
amount of antimony and arsenic. The Othrys 
ores have no niokel and contain little if any anti¬ 
mony and arsenic, though most have a small 
quantity of lead. 

If we compare Aegean copper with that of 
neighbouring regions in the bronze age, we find 
that the Italian and Anatolian seem to correspond 
most closely to it. Analyses of ores from these 
regions are rare; that from Boocheggiano seems 
to contain rather too muoh silver, bismuth and 
nickel but otherwise agrees fairly well. The ore 
from Sacili in Macedonia is very similar to Aegean 
copper, but the mine is small, and I do not think 
it possible that it can have supplied the whole 
Aegean for fifteen hundred years; Othrys might 
also suit. On the whole, the analyses seem to 
show a constant source for copper in Crete through¬ 
out the bronze age, though the mainland copper is 
more variable and occasionally contains nickel. 
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We shall see that it is probable that the main- 
landers exploited a number of local mines of small 
importance, so that the compositions of their 
metal ore likely to vary considerably. 

To turn to the sites of mines known, I have found 
in the early bronze age stratum at Volo some 
copper slag, which I have described elsewhere. 
The numerous copper mines of Othrys were being 
worked in Hellenistic times, and for most of them 
there is no earlier evidence, while prehistoric sites 
in this area are infrequent; but some bronze 
double axes and celts were found in a mine at 
Gardiki". Further, the hoard of ingots ship¬ 
wrecked at Cyme might suggest the transport of 
copper from the mines of Othrys to southern 
Greece rather than the other way, it being by no 
means certain that these quadrangular ingots 
come from Cyprus. But it is difficult to say how 
important Othrys was in prehistoric times as a 
centre for copper production. 

There is a persistent tradition in the ancient 
authors of a mino of copper and iron at Chalcis, 
and of an early motal industry there. One can 
scarcely believe that these stories are a mere 
invention due to the name of the town, though 
modem travellers have been unable to locate the 
mine. I have searched the territory of Chalcis 
thoroughly, without success ; but the most likely 
locality is in the serpentine ridge just behind the 
town, which is now partly built over, and in which 
the mines would have soon been inundated if they 
had reached any depth. I have found stray 
pieces of copper slag to the south-east of the town ; 
but the fact that no slag heaps of any size are 
known makes it probable that the mine was small 
and only working for a short period. 

At Athens I have found pieces of copper slag on 
the slopes of the Acropolis, with a fragment of 
crucible which is perhaps early or middle bronze 
age. This probably comes from the working of 
some very small deposit; for example, malachite 
is reported at Colonus and on Ardettus, but the 
extent of the modem town makes adequate explora¬ 
tion of these sites now impossible. 

At Mycenae, apparently in late bronze age levels, 
copper slag has been found, and there is in the 
Athens Museum a tray of malachite galena and 
sulphur, which was found during Tsoundas' 
excavations here ; unfortunately, it is not recorded 
where he found it. On both sides of the pass 
from Mycenae to Phlius is a little copper ore; I 
could not find signs of ancient walking, but a 
small opencast might easily be denuded completely 
or a shaft be filled in. Just above the deposit is a 
site with rough sherds which looked like early 
iron age ware. Other mines are reported behind 
Myoense; on the path to the Heraeum are several 
caves, one of which seemed to have been cut out 
with a pick, though whether as a mine or shelter 
I could not tell, while in another was a alight stain 
of malachite in the conglomerate. This informa¬ 
tion is at present unsatisfactory, but it is not 
unlikely that Mycenae was an important centre of 
oopper working during part of the bronze age. 
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On Seripboa there is muoh copper slag and a 
number of galleries in the iron mine which may 
have been seeking veins of copper ; such rejection 
.of the iron ore might point to early working, though 
there iB some evidence that mining was being 
practised here in the later centuries B.C. 

On Paros, copper slag was found in an early 
bronze age tomb at Abyssos. Near Naussa is a 
small mine of malachite, much overgrown, with a 
gallery leading off at each end ; all the ore had 
been removed, as is usual in prehistoric mines ; 
but otherwise the evidence for its early date is 
weak. 

On the early bronze age acropolis of Syra a 
piece of copper slag was found. 

The oave of Chrysokamino has yielded early and 
middle bronze age pottery, and was probably a 
copper mine, though all the ore has been extracted ; 
slag, burnt clay and pieces of perforated oruoible 
have been found outside. Gournia nearby was 
probably a manufacturing centre, considering how 
many moulds it contained, but Chrysokamino io 
too small to have supplied the whole of Crete with 
oopper during the bronze age. 

The oopper mines of western Crete which are 
claimed as prehistoric were opened in Hellenistic 
times and continued until the Middle Ages. Much 


oopper ore is also reported from Gavdos, but there 
is no reliable information as to when it was worked. 

As to more distant sources, the direct evidence 
for bronze age mining in Cyprus is not strong, and 
it must be considered doubtful if the island sup¬ 
plied oopper to the Aegean so early. The mines 
of Sinew are doubtful, the ore being apparently 
always poor, and it is likely that such oopper as was 
produced was largely absorbed by the Bedouins, 
save at the times of Egyptian expeditions. The 
Kara Oyiik tablets mention copper as an object 
of trade, but it is not oommon in western Ana¬ 
tolia. Italy seems to have been working copper 
sporadically from early times, and the Homeric 
Temesa is probably to be Bought in this direction, 
whether Etruscan or south Italian ores were used. 
Largely, however, the Greeks seem to have used 
small local deposits which they completely 
exhausted. 

1 Herodotus, 3, 57 ; r/. Boot, J. Hellenic Studies, 0 , 195. 

* Of. Ardalllon, "Lb Laurium” ; al#o Davies, Afan, fl, 1931. 

* Stephanos, Cong. irU. Arekdologie, I, Athena, 210 ; 1005. 

* For Siphnos ace above. 

* Frelae, Z, Berg. HQtten, und Salimnwesen im preuss. Stoat, 50, 
847 ; 10OH. 

* Paton and Myrea, Oeog. J., 0, 3ft ; 1897, 

' "Iliad", U, S60. 

1 Boaanquet, Rep. Brit. Ass. Adv. Sei., 722, 1904. Athena Nat. 
Mus,, Inventory No. 12445. 


Electrical and 

T HE British Association has done a great 
service to the eleotrical industry by foster¬ 
ing the study of electrioal standards and it was 
with considerable interest that Section A listened 
to two papers given by Sir Richard Glazobrook 
at the recent York meeting. Sir Richard has been 
an active member of the British Association com¬ 
mittee on electrioal standards which has laboured 
for a period of fifty years. In 1913 a single volume 
edited by Sir Frank Smith was published, giving 
the complete series of thirty-nine reports. Sir 
Richard was present at the York meeting in 
1881 when Section A met at the same centre— 
St. Peter’s School—and received the eighth 
interim report of the committee for constructing 
and issuing practical standards for use in electrioal 
measurements. One of the papers* presented by 
him at the recent meeting showed the changes 
which have taken place in the British Associa¬ 
tion wire resistance coils over the period of half 
a century. The conclusion reached is that plati¬ 
num is the most stable material to use for the 
construction of standard coils. This paper has 
already been referred to in Natubb (Oct. 22, 
1932) and will be published in full in the Report 
of the British Association for 1932. The other 
paperf dealt with a topic which is still under 
discussion, namely, the definition of electric and 
magnetic units. 

Sir Richard Glazebrook is president of the Com- 

the British Awootatioa Coils, 
Dr. L. Hartshorn. 



Magnetic Units 

mission of the International Union of Pure and 
Applied Physics whioh was set up by the General 
Assembly at Brussels in 1931 to consider the 
symbols, units and nomenclature used in physics. 

The Commission at its first meeting decided that 
the most urgent problem awaiting solution was 
the definition of eleotrical and magnetic magni¬ 
tudes. The first step taken therefore was to pre¬ 
pare a questionnaire which was circulated to the 
national oommittees working under the auspioes 
of the Union of Physics in various countries. 

The principal issues raised by this questionnaire 
related to : 

(1) The basis on which a connected acoount of 
electromagnetic phenomena should rest. Should 
the starting point be Coulomb’s law of foroe 
between magnetic poles or some other physical 
law ? 

(2) Should y (the permeability) be treated as a 
quantity having dimensions in length, mass and 
time, or as a pure number ? In other words, are 
£f, the strength of a magnetic field, and B t the 
magnetic induction, quantities having different 
dimensions or are they quantities of the same kind? 

The British reply to this questionnaire was 
agreed to at a meeting held in the rooms of the 
Royal Society in May last, at which were present, 
betides the members of the National Committee 
for Physios, representatives of the British Associa¬ 
tion Committee dealing with Magnetic Units and 
British representatives of the International 
Electrotechnical Commission, which had also been 
deeding with this matter. 
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The British view is that: 

(1) Coulomb's law is acceptable as a starting point. 

(2) Permeability should be regarded as a quantity 
having dimensions. 

Meanwhile, replies to the questionnaire had 
been received by the Commission from national 
committees abroad and from individuals ; many 
of the latter submitted memoranda running into 
fifty typed pages. To advance matters a stage 
further it was decided to take advantage of the 
presence in Paris of a number of experts attending 
the Electrical Congress, to call an informal 
conference. This conference was attended by : 
Sir Richard Glazebrook (chairman), Prof. Wilber- 
force, Dr. Ezer Griffiths (secretary), all of Great 
Britain ; Profs. Abraham (secretary of the Union 
of Physics), Fabry, Paul Janet, Brylinski, Cotton, 
P. Bunet, Lienard (France) ; Prof. VerschafTelt 
(Belgium) ; Profs, van Staveren and van de Well 
(Holland) ; Prof. Wallot (Germany) ; Prof. Lom¬ 
bardi (Italy) ; Prof. Bjerknes (Norway) ; Profs. 
Kennelly and Pender, and Dr. Curtis (United 
States). 

The conference had before it a summary of 
the replies received to the questionnaire and after 
consideration of these a series of proposals were 
submitted by the chairman. Some of these 
proposals were accepted unanimously and on 
others an informal vote was taken. 

It was unanimously agreed that: 

(1) Any system of units recommended must retain 
the eight internationally recognised practical 
units : joule, watt, coulomb, ampere, ohm, volt, 
farad, henry, 

(2) Thtf C.G.S. system is suitable for the physicist. 

(3) A system of practical units, including the 
above eight quantities, can be derived from these 
by multiplying the C.G.S. unit by appropriate 
powors of 10. 

One important proposition before the Conference 
dealt with the basis on which to build any system 
of magnetic units. 

Should a start be made from : 

(a) the force between two poles (coulomb). 

(b) the foroe between two current-carrying elements 
(ampere) or 

(c) the idea of ‘flux’ ? 

There was no decided majority in favour of any 
one of these. The view expressed by the British 
Committee was that the force between two 
elementary magnetic poles provides the most 
satisfactory basis. On the other hand, a number 
of French physicists were in favour of taking the 
foroe between two elements of current as the basis. 

The chairman explained the system formulated 
by Maxwell, but with the proviso that and K 0 
are both quantities having dimensions. 

maxwell's system 

. ( 1 ) 

• ( 2 ) 


Force = 
Foroe = 


K7' 

mm” 


W* 

No. 3296, Vol. 130] 


Foroe 


m i sinO da 

AT* 


(3) 


Where (Velocity) 1 


This velocity is Shown by experiment to be the 
velocity of electromagnetic waves. Also A is a 
constant for all media. MaxwellJputs A = 1 
and alternatively : 

K 0 Electrostatic system. 

— 1 Electromagnetic „ 


In a vacuum we are to have 


F -- mm'/por* 

and in any other non-magnetic medium 
F — mm'/n-ir 8 

where gi is characteristic of the medium. 

For such media we have forjthe magnetic 
induction B 0 or Bi 

B, = Poll. By = f nN. 

where H is the strength of the magnetic field. 

Hence B, = B, = |jlB. 

Ho 

where \i is the specific permeability: a non- 
dimensional quantity given by the ratio 

In a magnetic medium we have B t — H 
but in this case jxi is no longer a constant ; its 

value is given by \i 0 (1 -f ^L) t where I is the 

l*o H 

intensity of magnetisation and H is the field 
strength measured by the foroe on a unit pole 
placed at the centre of a long narrow tunnel¬ 
shaped cylinder with its axis parallel to the lines 
of magnetisation. 

The alternative (b) is referred to as the electro - 
dynamic system ; in this, following Ampere’s equa¬ 
tions, (2) and of (3) of Maxwell’s system referred 
to above are replaced by 

Force - (V f t U "' 9 j ? 1 

or possibly 

tp vjr /[n buTO da 1 

Foroe = * * J 1 - p - J 


Each equation represents the foroe on an element 
tW due to a closed circuit of which da is an 
element carrying a current i . The expression in 
the brackets represents a vector in a plane per¬ 
pendicular to r and da and these vectors are to be 
compounded vectorially. 

The other suggestion (c) is that a system of 
units should be based on magnetic flux. The 
space inside a hollow anchor ring over the surface 
of which is wound a single layer of wire carrying 
a current, is found by experiments with} iron 
filings or a magnetic needle to be in a peculiar 
condition, and the magnetic disturbance at each 
point within the ring has not only a direction 
but also a magnitude. The disturbance is said 
to be in the form of flux. 

Both the electrodynamic system and the system 
based on flux spring from a desire to avoid the 
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necessity of introducing the idea Of an isolated 
magnetic pole. 

£§r Richard Glazebrook in hia paper to the British 
Association at York points out that an ammeter 
or a voltmeter depends for its effects on the forces 
between a current and a permanent magnet, 
whereas the object of both the systems (6) and (c) 
referred to above is to avoid reference to perma¬ 
nent magnetism. As he points out, we may 
measure a current by its electrolytic effects and 
having done so, its E.M.F. by the heat generated 
in a coil in a calorimeter. In practice, we have to 
connect the quantities so measured with the accepted 
units, the ampere and the volt, thus complicating 
our fundamental definitions with the value of the 
electro-chemical equivalent of silver, or, if preferred, 
hydrogen. He directs attention to those who 
object to Coulomb's law to Appendix C of the 
Seoond Report (Newcastle 1863) of the Electrical 
Standards Committee of the British Association. 
It is by Clerk Maxwell and Fleeming Jenkin and 
deals with the elementary relations between 
eleotrioal measurements. 

Those who favour the basis of the system of 
magnetic units as the force between the two 
elements of ourrent were invited to put forward 
a consistent plan of a series of definitions of elec¬ 
trical and magnetic units. 

Another topic which oame up for discussion at 
Paris was— 

“Are B and H quantities of the same kind and 
is their ratio \i a pure numeric ? Or should g 
be treated as a dimensional quantity !*’ 

In submitting the point of view of the British 


National Committee that B and H are quantities 
not of the same kind, Prof. Wilberforce pointed 
out that B has been defined according to one 
method by Maxwell in the early part of his work 
when considering the electromagnetic system; 
later, when treating the possibilities of other 
systems, he defined B in a different manner. 
According to Maxwell's first method, B and 3 
would be quantities of the same dimensions and 
according to his second method they would be 
of different dimensions. Until it oan be decided 
what method of definition is to be adopted, it is 
impossible to state whether B and H are to be 
looked upon as quantities of the same kind. The 
British view is based on the more general method 
following Maxwell's later work. The view of the 
Dutch Committee is that B and H are quantities 
of the same kind. 

In the course of the discussion, the chairman 
referred to the fact that he was one of the last 
surviving pupils of Maxwell and he felt con¬ 
vinced from recollections of Maxwell's teaching 
that he was of the opinion that B and H were 
quantities of a different kind. When a vote 
was taken, nine were in favour of treating B and 
H as quantities of a different nature, whilst three 
were in favour of regarding B and H as quantities 
of the same nature. 

Another issue raised was whether the factor 
47t/10 be retained in the definition of magneto¬ 
motive force. One speaker remarked that if 
one omits 4* in one place it occurs else¬ 
where. The consensus of opinion was against its 
omission. Ezer Griffiths. 


News and Views 


Sir Frank Dyson, K.B.E., F.R.S. 

Sir Frank Dyson, Astronomer Royal, will ter¬ 
minate his official connexion with tho Royal Obser¬ 
vatory, Greenwich, on February 28. He went to 
Greenwich in 1894, when he was appointed a chief 
assistant. After retaining this position for ten years, 
he was appointed Astronomer Royal for Scotland. 
He returned to Greenwich after six years absence, 
being appointed as the successor of Sir William 
Christie. Throughout his career. Sir Frank has taken 
a keen interest in all the departments of the Obser¬ 
vatory ; it may periiaps be said that his greatest 
interest haa &in in the determination of the proper 
motions of the fainter stars. In company with Mr. 
W, G. Thackeray, he made a oareful re-reduction of 
the catalogue of faint stare observed by Groombridge 
at Blabklieath a century earlier j these were com- 
With recent Greenwich observations, providing 
proper motions of several thousands of faint stars. 
Th© later Greenwich catalogues have all been planned 
wfth the view of the determination of proper motions 
for auoeeseive aones of the sky. Sir Frank has been a 
keen of solar eclipses; obtaining successful 

V results in 1900 (Bortugat) t 1901 (Sumatra), 1905 
^Ttoius^ 1957 (England); fie wrote a paper in the 


Phil. Trans, for 1900, which is still regarded as pro¬ 
viding the standard determination of coronal wave¬ 
lengths. It was also under his auspices that the 
expedition went to Brazil in J1919 to test the Einstein 
shift of starlight. Both the magnetic department 
and tho time-service have been revolutionised in 
recent years ; the former was moved to Abinger, as 
the electric railways in London were a disturbing 
factor. For the latter, a series of Shortt clooks in 
air-tight eases give very precise results; also daily 
comparisons with other observatories are mode by 
wireless signals. Sir Frank has considered his suc¬ 
cessor in obtaining the provision of a new reversible 
transit-circle, which is nearing completion. The 
present circle is eighty years old, and its shutters are 
too narrow, not permitting free circulation of air. 

Dr* H. Spencer Jones, F.R.S. 

Dr. Harold Spencer Jones, His Majesty's 
Astronomer at the Cape, has been appointed Astron¬ 
omer Royal in succession to Sir Frank Dyson, and 
will eaznxnenoe his duties next March. Dr. Spencer 
Jones is welbknown at Greenwich, for he went there 
in 1913 and served for ten years ha chief assistant. 
The* study of optics is one of his favourite pursuits; 
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during the, War he gave much time to testing lenses 
that were required for military purposes. He ob¬ 
served the solar eclipse of 1914 in Russia, and went 
to Christmas Island for that of 1922, but it was 
cloudy. He has been ten years at the Cape and has 
made a very careful study of the motions of sun, 
moon and planets ; he has discussed the lunar ele¬ 
ments both from the meridian observations and 
from oocultations, of which a great number have 
been observed. He is also a keen speotrosoopist, 
and has contributed many papers on Nova Pictoris, 
deducing its distance from the rate of expansion of 
the nebulous envelopes. The heliometer measures 
of the planets, inaugurated by Sir David Gill, have 
been continued, and will shortly be published. 
Prof, de Sitter testified, in his discussion of the 
satellites of Jupiter, to the value of the results 
obtained with that instrument, A reversible transit - 
circle has been in us© at the Cape for many years, of 
somewhat similar type to the new Greenwich instru¬ 
ment ; experience with it will doubtless be of service 
to Dr. Spencer Jones at Greenwich. He will also 
find the new Yapp reflecting telescope nearly com¬ 
plete. 

Dr. J. Jackson 

Dr. J. Jackson, chief assistant at the Royal 
Observatory, Greenwich, hqp been appointed H.M. 
Astronomer at the Cape Observatory in succession 
to Dr. H. Spenoer Jones. Dr. Jackson hails from the 
University of Glasgow, and went to Trinity College, 
Cambridge, where he was a scholar from 1909 until 
1914, and made researches in dynamical astronomy, 
particularly the perturbations of Jupiter’s eighth 
satellite. He became chief assistant at the Royal 
Observatory, Greenwich, in October, 1914, where he 
took a considerable part in the observing activity of 
the Observatory. He served with the survey seotion 
of the Royal Engineers from December, 1917, to the 
end of the War. Attention may be directed to Dr. 
Jackson’s work on double star orbits and the deter¬ 
mination of hypothetical parallaxes with Mr. Fumor ; 
to the very interesting results he obtained from his 
study of the Shortt clocks ; and to his determination 
of the constant of nutation from observations with 
the Cookson telescope. During the last seven years, 
h© has oo-operated with Dr. Knox Shaw and Mr. 
Robinson in the reduction of Hornsby’s observa¬ 
tions at the Radcliffe Observatory, Oxford. Quito 
recently he has published corrections to the orbit 
of Mercury for the epoch 1774-98. These results 
are of special importance as they confirm the motion 
of the perihelion of the planet, discovered by Leverrier 
and explained by Einstein. With Prof, F, J. M. 
Stratton he edited vol, 5 of the collected works of 
Sir George Darwin. From 1920 until 1927 he was 
editor of the Observatory magazine, and was secretary 
of the Royal Astronomical Society from 1923 until 
1929, 

Boyle Medal of the Royal Dublin Society 

Th» council of the Royal Dublin Society at its 
meeting oh December 15 decided, on the recommenda¬ 
tion of the Committee of Science and its Industrial 

No. 3296. Vol. 1303 


Applications, to confer the Society's Boyle medal 
on Prof. Paul A. Murphy, professor of plant pathology 
at University College, Dublin, for his important 
contributions to plant pathology. Prof. Murphy's 
researches on the fertilisation, cytology, and life 
history of the potato blight (Phytophthora infestans), 
and his investigation on the infection of the new 
by the old crop, have been at once an important 
contribution to pure science, and on advance of high 
economic value. He early recognised the economic 
importance of mosaic virus, and pointed out the 
close connexion between the deterioration of new 
varieties and their infection with virus. He also 
established the compound nature of mosaic and 
recognised the fact that the disease might be trans¬ 
mitted by symptomless carriers. This knowledge 
has greatly facilitated the finding and propagating 
of virus-free plants. His researches have also very 
materially increased our knowledge and means of 
control of onion mildew (Peronospora Schleideni) and 
of dry rot in swedes (Phoma lingam). 

Native Lands in Kenya 

On December 20 question was raised in the House 
of Commons by Sir R. Hamilton as to the situation 
which has arisen in Kenya in regard to native rights 
in the land and the leases which are to be granted by 
the Crown for mineral development in the new gold¬ 
field in the district of Kakamega and elsewhere. Cer¬ 
tain amendments to the Native Lands Trust Ordin¬ 
ance have been embodied in a Bill which was read 
for a second time in the Legislative Counoil of Kenya 
on December 21. Under these amendments, it is 
proposed to exclude temporarily from a native 
reserve, land leased for mineral development, without 
the provision of an equivalent area of land in exchange 
and without the requirement of notice to the local native 
council concerned. Sir R. Hamilton asked whether 
these proposals were made with the approval of the 
Secretary of State for the Colonies, and further, 
whether the amendment of the Native Lands Trust 
Ordinance had been considered by the Morris-Carter 
Commission, In his reply, Sir P. Cunliffe-Lister 
stated that not only had the provisions of the Bill 
been agreed to both by the Morris-Carter Commission 
and by the Central Lands Trust Roof'd, but that he 
was satisfied that the arrangements for compensation 
and consultation provided ample safeguards for the 
interests of the native occupants of the area in 
question. 

The Secretary of State Justified his approval of 
the amendments on the ground that they are neces¬ 
sary, as an interim measure to deal with immediate 
practical difficulties which might operate tp retard 
the development of valuable minerals; while pro¬ 
vision has been made fbr compensation in the form 
of a money payment. His statement that the 
development of the goldfield would be forthe benefit 
of the native was repeated by the Chief Native 
Commissioner when introducing the amendments in 
the Kenya legislature; but he candidly Wmltted 
that they would be unpopular with ' 'the 
That admission was an understatement of the ease. 
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If these amendments become law, of which at present 
there seems every prospect, the outlook is indeed 
grave* No limit can at present be set to the area 
which will be affected by the exploitation of mineral 
rights* Difficulties have arisen when compensation 
has been given for expropriated native rights in land 
in the form of substituted areas. The consequences 
of a money payment in its effect on tribal feeling and 
on tribal character will be serious. To divorco the 
native from his land, which to him is sacrosanct, is 
to incur the risk of causing unrest and creating a 
native problem no lees, and possibly even more, 
serious than the problem of the detribalised native 
in South Africa. Matters should not be allowed to 
rest here. 

Imported Books in Australia 

Early this year (Nature, Feb. 20 and April 2), 
wo commented on the unfortunate effect on scientific 
and educational progress in Australia likely to be 
produced by the primage duty and sales tax on 
books, periodicals and magazines. We welcome, 
therefore, the announcement made on November 10 
in the House of Representatives by Mr. Lyons, the 
Prime Minister, that these taxos are to be abolished 
(Sydney Morning Herald). They were introduced, 
with much other taxation, as part of the emergency 
measures necessary to meet the financial situation in 
Australia. A duty of 10 per cent on imported books 
and a sales tax of 6 per cent, together with the 
depreciation of Australian money, was clearly a 
heavy burden for scientific workers and others 
anxious to keep abreast of the times to bear, and an 
influential deputation waited upon Mr. Lyons asking 
for the remission of these taxes. As we pointed out 
at the time, and also when the Import Duties Bill 
proposing a duty of 10 per cent on goods imported 
into Great Britain was before the House of Commons, 
the revenue to be expected from the taxation of 
scientific literature in particular is negligible ; such 
duties increase the cost of research and thereby 
hamper progress. Now that the budgetary position 
in Australia has improved to the extent that reduc¬ 
tion of taxation can be considered, we are glad to 
find that the abolition of the primage duty and 
sales tax on literature is in the first group of measures 
brought forward. 

Jubilee of the Basic Steel Process in France 

The basic steel process was introduced into France 
in 1882, and to mark the fiftieth anniversary, a 
special meeting of the Soci4t4 dee Ing&iieurs Civile 
de France was held in Paris on December 5, the 
president of the Republic, M. A. Lebrun, honouring 
the proceedings by presiding. Four addresses were 
given dealing with the history of the basic process, 
add another on the iron ore district of Lorraine* The 
iron wad Steel Institute was represented by the 
president, Sir Charles Wright, Mr. F. W. Harbord 
and Mr. G, C. Lloyd, tfho prior to the official pro¬ 
ceedings wore received in private audience at the 
Palais de L*Elys6e by the President of the Republic. 

' The basic steel process which mode possible the 

f “V; ; -j«au 'wne,. VoB»'*iaq}.' 


utilisation of huge deposits of hitherto practically 
useless phosphoric ores, was the invention of Sidney 
Gilchrist Thomas (1850-85) who worked at the 
subject while a clerk in a London polioe court* Hia 
first paper, written in collaboration with his cousin 
Percy Carlyle Gilchrist, “On the Elimination of 
Phosphorus in the Bessemer Converter" was to have 
been read at the Paris meeting of the Iron and Stee 1 
Institute in 1879, but for want of time had to be 
omitted. Thomas, however, was brought into contact 
with E. W, Richards and then J. E. Stead, and a 
successful demonstration of the process was made on 
April 4,1879, at the Cleveland Steel Works. Thomas 
unfortunately did not live long to enjoy his triumph, 
for after travelling in search of health, he died in 
Paris on February 1, 1885, and was buried in the 
Passy cemetery. 

Education and International Organisation 

The report of the Sixth Committee to the Assembly 
of the League of Nations on the work of the Inter¬ 
national Organisation for Intellectual Co-operation 
stresses the importance of the educational questions 
with which the International Committee has been 
concerned, particularly those concerned with 
instruction in the aims and work of the League. 
Inquiries on the training of primary and secondary 
school teachers and the efforts made to facilitate the 
revision of school textbooks are of the greatest 
importance for the development of a spirit of world 
citizenship and the replacement of the partisan and 
nationalistic teaching of history and geography by 
a presentation alike scientific in method and world¬ 
wide in sympathy. Links are being created between 
university organisations and national educational 
information centres, and the report stresses the 
advantages obtainable from a new orientation of 
broadcasting and the cinema, with the assistance 
and guidance of teachers. 

Efforts in the field of continuation courses and 
adult education have continued, while the research 
work on international relations, of which the report 
on the intervention of the State in economic life at 
the Milan Conference last May was the outcome, is 
being pursued, and the results of inquiries carried 
out in an objective and disinterested spirit will be 
discussed at a further meeting of men of science* 
Stress was laid on the work to be done by the Press 
in raising the intellectual level of mankind and a 
resolution adopted by the Assembly requests the 
organisation to Study the methods by which the 
Press might contribute to a better understanding 
between the peoples of the world by perfecting their 
knowledge. Reference is also mode in the report 
to the successful co-operation established with the 
Chinese Government to facilitate the extensive 
schemes of educational re-organisation drawn up by 
the latter, and the report of the mission of educational 
experts sent to China, like the report presented by 
a representative of the Educational Cinematographic 
Institute, embodies ideas regarding the establishment 
of a system of public education which should be of 
value to all governments. 
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Calakmul, Yucatan 

Further particulars of the recently discovered 
Maya city of C&lakmul, in the south of Campeche, 
Yucatan, dated by its sculptured monuments as 
belonging to the Old Empire, a*d. 384-651, have been 
published by the Carnegie Institution of Washington 
{News Service Bulletin , vol. 2, No, 34). The informa¬ 
tion is derived from a report by Dr. S. G. Morley 
on the results of an expedition of the Institution 
which left Washington for Calakmul in April last. 
Forty-one additional monuments were discovered, 
bringing the total number up to 103, the largest 
number yet found on any Central American site. 
The dates on 45 monuments have been deciphered. 
Among the more notable discoveries were the quarry 
from which the atone was taken witli two large 
blocks side by side, partially quarried, just as they 
were left by the builders, a huge flat outcrop of lime¬ 
stone in which were sculptured figures of six prisoners 
with their arms tied behind them by ropes and a 
large sculptured monument portraying a priest 
grasping a spear in his right hand, which was erected 
in a.d. 472. Owing to the luxuriance of the vegeta¬ 
tion only a single building has been left standing. A 
survey map of the central part of the site, the oivio 
and religious centre, has been made. The importance 
of the site lies in the fact that, lying half way between 
the earlier cities of northern Guatemala and the later 
cities of northern Yucatan, it fills in a geographical 
‘blind-spot’ and bridges the gap between the two 
regions. It is within four days’ journey by mule 
from Uaxootun, the oldest city of the Maya civilisation 
in northern Guatemala, The foundation of the city, 
or at least its attainment of sufficient economic 
importance to permit the inhabitants to mark the 
five year periods by the erection of monuments, 
would appear to coincide with the later part of the 
First Period of the Old Empire, when Maya culture 
was expanding throughout the Yucatan peninsula. 

Paintings in Ancient Palestine 

A discovery of special interest at Teleilat Ghassul 
in Palestine is reported by the Eev. J. G, Duncan in 
the current issue of Ancient Egypt (Pt. 3, 1932), On 
this site, which is conjecturally identified with the 
ancient Sodom, three buildings, evidently not 
temples or palaces, but dwelling-houses, have been 
brought to light which date, at the latest, from 
2,000 b.c., when the city was finally destroyed. In 
two of them the room-walls proved unexpectedly 
largo, being 19 ft. and 20 ft. in length respectively. It 
was not known previously that dwellings of this size 
were in use in Palestine at this early stage of civilisa¬ 
tion. What, however, was of even greater interest 
was the fact that these walla had been decorated with 
paintings, a single subject covering the whole wall, 
thus arguing developed artistic skill. With the 
exception of a cistern at Ophei, attributed doubtfully 
to the Byzantine age, wall paintings had not been 
discovered previously in ancient Palestine, The 
paintings, whioh are on plaster, have suffered from 
various causes, including the damp soil, whioh may 
explain the apparent absence of wall-paintings on 
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excavated sites. It is just possible to make out the 
subject of two of the paintings. One is apparently a 
religious scene and shows several, six or seven, 
human figures gazing towards a shining object in 
front of which stands a smaller figure, facing the 
others; and the second is a landscape or hunting 
scene, in which the only well-preserved figure is a 
bird, painted with a master’s touch. The colours, 
light and dark red, brown in various shades, black, 
yellow and white are the same as appear in the 
painted pottery. The site, whioh is being excavated 
by P. Mallon, is somewhat obscure in its cultural 
and chronological relations. It appears to be of late 
neolithic or early copper age date. 

Exhibition of Scientific Instruments and Apparatus 

A preliminary announcement of the Physical 
Society’s twenty-third Annual Exhibition of Scientific 
Instruments and Apparatus which is to be held at 
the Imperial College, South Kensington, on January 
3-5 has already appeared in these columns (Dec. 10, 
p. 887). Particulars are given there of the times of 
opening and of the times and titles of the discourses. 
The catalogue of the exhibition, whioh is used by many 
as a reference book during the year, has now been 
published, and copies may be obtained from the 
Exhibition Secretary, at the office of the Society, 
1, Lowther Gardens, Exhibition Road, London, 
S.W.7 (9d. post free). We are glad to notice that 
although the name of the Optical Society no longer 
appears on the catalogue, since it has amalgamated 
with the Physical Society of London, the optical 
instrument trade is as well represented as in former 
years. The Physical Society is making an important 
contribution to the scientific instrument trade by 
the inclusion of a section for apprentices and learners 
at the Annual Exhibition. The catalogue shows that 
the exhibits in the research and experimental section 
will be of great interest, and that the trade section, 
which forms the principal part of the exhibition, will 
include many important new developments. The 
value of the exhibition is enhanced by the excellent 
response of those taking part in it to the desire 
expressed by the organising committee, that the 
working parts of instruments or apparatus should 
be exposed to view. In some instances exhibitors 
have provided working models. We understand that 
the discourses to be delivered at the exhibition will 
be fhlly illustrated by experiments, lantern slides, 
and cinematograph films. 

Floodlighting 

Tide floodlighting of many of London's famous 
buildings last year was a great popular sucOesa. lt 
also gave engineers a unique opportunity of studying 
the problem critically. In a paper on the subject; 
which appears in the General Electric Go?* (G.E.C.) 
Journal for November, Mr. T*'B.Ritchie begins a 
very thorough discussion of the subject. He shows 
the fallacy of thixiking that floodlighting is objection* 
able because it is 'unnatural'. The sameobjeotion 
might be urged against the inside lighting or the 
wanning of a building or even agsinsttbe building 
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itself. In many cases, however, the way in which it 
is done is open to severe criticism. To illustrate this 
he shows photographs of Thames House, Millbank, 
floodlighted, first when special attention is paid to 
the roof and skyline and secondly when they are 
neglected. In the first case, the effect produced is 
beautiful but in the second case the floodlighting is 
very disappointing, the building appearing dwarfed 
and incomplete. The floodlighting in the first case 
was designed by Sir Frank Baines, the architect 
responsible for the building, and he supervised its 
execution. It is also pointed out what an important 
part the reflection factor of the lighted portion of 
the front of the building plays. In floodlighting the 
front of the Institution of Electrical Engineers, 
London, for example, the aggregate total load on 
the 26 floodlights used is 39 kilowatts. Owing to 
lack of time, the front had not been steam-cleaned 
prior to the installation and so the average reflecting 
faotor was only 7 per cent. If it had been steam- 
cleaned, the average reflecting factor would have 
been increased about five times and so the saving, if 
the same total illumination were produced, would be 
about four-fifths of the present current bill. 

Electric Cooking on the Thermal Storage System 

Since coal can be produced at a uniform rate and 
stored ready for use as required, the plant necessary 
for its production has only to be capable of supplying 
the average demand. The same is true of oil and 
gas but not of eleotrioity. Therefore the size of the 
necessary generating plant for electricity is fixed by 
the maximum and not by the average demand. As 
a rule the maximum output is about three times 
the average output and so most generating stations 
could treble their output provided the load was 
evenly distributed over the day and night. As 
capital charges usually represent on appreciable 
fraction of the selling price of eleotrioity, any 
new demand which tends to level the load can 
be supplied economically at a reduced tariff. In 
thermal storage systems for heating buildings 
or for supplying hot water, use is made of this prin¬ 
ciple by supplying heat to the storage water at 
times of light load at a much reduced rate. In the 
oase of electric 'cookers* using thermal storage, 
the problem is more difficult as the temperature 
required for cooking is much higher and the oost 
limits the use of too much thermal insulation. In 
an artiole on storage cookers in the General Electric 
Co.’s Journal for November, O. W. Humphreys and 
Dr* E. C. Walton describe different types of these 
devices used in America and various Continental 
countries as well as the 'magnet storage cooker* * 
Compared with the standard type of eleotric cooker, 
the latter has the following advantages. The cost 
of installation is very low as it is merely the cost of 
ari extra fighting point in the house circuit. The 
cost of maintenance is also very low compared with 
the ordinary oooker, and no meter is required. When 
the electric supply is sufficiently cheap these cookers 
might well be used. Some are already in use in the 
Midlandf* in the homes of working-class people. 
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Research in Plant Industry in Australia 

The fifth annual report of the Australian Council 
for Scientific and Industrial Research shows that 
results of great economic value, far exceeding the 
total expenditure of the Council, have been achieved. 
Problems relating to the oontrol of disease form one 
of the chief linos of investigation undertaken by the 
division of plant industry, and such outstanding 
success has been obtained in the control of bunohy 
top disease in bananas that it has led to the re¬ 
establishment of the crop on large areas. The 
heavy annual loss hitherto sustained from the 
development of bitter pit in exported apples should 
now be reduced to negligible proportions, since its 
relation to immaturity at picking time has been 
established. An additional activity of this division 
is the introduction from abroad of new varieties of 
plants likely to be of value, particularly in the drier 
districts. Following the success with whioh weed 
pests, such as St. John*s wort, have been suppressed, 
the entomological division is extending the method 
of biological control to other noxious plants, and an 
appropriate insect for destroying the Noogoora burr 
having been recently discovered, on the completion 
of laboratory trials this fly will be liberated in the 
infested districts. The recently formed Division of 
Forest Products has carried out particularly valuable 
work on the seasoning of hard woods for tho manu¬ 
facture of cases, and has further devised a rapid and 
cheap method for treating wood to be used for butter 
boxes so as to avoid the development of taint, but 
although attention has been given mainly to problems 
of immediate importance, fundamental resoarch has 
not been neglected. 

Weeds of Grassland 

In spite of the increased attention paid to grassland 
farming in rocont years, there is still a vast area of 
permanent grass of poor quality, and since the 
reduction of weeds is intimately associated with the 
best means for securing its improvement, the issue 
by the Ministry of Agriculture of “Weeds of Grass¬ 
land” (prepared by H. C. Long, and published by 
H.M. Stationery Office, price 5s. net), should prove 
of great valuo. At the outset, emphasis is laid on the 
necessity for using clean seed when sowing land down 
to grass, as injurious weeds are readily introduced, 
and instances of the special dangers in the case of the 
rye-grasses and clovers are cited. The principles in 
eradicating weeds from grassland are those which 
make for general improvement in the herbage, and 
in many cases attention to drainage, manuring, 
grazing, etc., rather than direct methods of destruc¬ 
tion (though spraying is considered), will lead to the 
eradication of undesirable species. A large number 
of the worst weeds that occur on grassland are dealt 
with individually, classification being made according 
to the natural orders to which they belong. A short 
botanical description, in which technical terms are so 
far as possible avoided, coupled with 92 illustrations 
(18 of whioh are Coloured) from seeding to fruiting 
stages, renders identification a comparatively simple 
matter, and points of interest such as the association 
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of a weed with certain soil conditions, its possession of 
poisonous or other special properties, as well os the 
best methods for its eradication, are given in each case. 

Salad Crops 

The growing of salad crops has become a highly 
specialised business in several parts of England and 
there seems no reason why the acreage devoted to 
this branch of horticulture should not be profitably 
extended. As an aid to growers, whether on a large 
or small scale, the Ministry of Agriculture has 
issued an illustrated bulletin (No. 56, H.M. Stationery 
Office, Is. fid. net), from which it is evident that 
with good management it is possible to have supplies 
for the market throughout the whole year. Lettuce 
is quite the most important crop that is included 
under the term salad, and the best methods for its 
cultivation in the field, in heated and unheated glass¬ 
houses or in frames, are described in detail. Some 
account is given of the varying methods adopted 
in different districts and the varieties found to be 
most satisfactory in each locality, while cultural 
methods in use in other countries such as America 
and France are also included. Watercress is another 
important crop grown for salmi purposes. Although 
little difficulty is experienced in its cultivation, it 
is essential that the water in which it is grown should 
be of the highest quality os the industry has suffered 
considerable harm from cress grown in contaminated 
streams. Attention to local conditions and markets, 
and the choice of a suitable variety to meet these 
requirements, are also needed if the cress-growing 
is to prove a thoroughly profitable undertaking. 

Forest Flora of Syria 

An expedition imder the leadership of Dr. 
Alexander Eig, head of the Section of Systematic 
Botany and Ecology at the Hebrew University, 
Jerusalem, has been examining the forest and other 
flora of Syria (Science Service, Washington, D.C.). 
During the tour, the members of the expedition were 
able to collect valuable material for the herbarium 
as well as to complete plans for the Syrian Section 
of the new Botanical Garden at Mount Scopus. The 
party travelled twice throughout the length and three 
times across the width of Syria, and were able to fix 
in a preliminary fashion the lino of demarcation 
between the Mediterranean zone and that of the 
Urano-Turanio region, the precise boundary between 
which was previously unknown. An important part 
of the expedition’s work was a study of the forest 
species of Syria, and the investigations undertaken 
enabled the principal types of forest species, par¬ 
ticularly in the Amanus and Cossus hill regions, to be 
determined. A study thus begun came to the know¬ 
ledge of the French Governor of Jebel Druze. The 
expedition received great assistance from the French 
Government officials in the mandated territory north 
of the Sykes-Picot line, and the French Governor has 
asked Dr. Alexander Eig to advise on the subject of 
afforesting certain parts of the Jebel Druze region. 
The determination of the principal Syrian forest 
types will be, it is said, of considerable importance to 
the Botanical Garden on Mount Scopus. 
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Revirion of Ordnance Plans 
The methods adopted in the field revision of the 
large-scale Ordnance Survey Plans, with some 
aocount of earlier methods, are described and ex¬ 
plained in detail in a pamphlet by Capt. J. C. T. 
Willis (“An Outline of the History and Revision of 
the 25-inch Ordnance Survey Plans’*. H.M. Stationery 
Office. 2s. fid.). The revision in the field is carried 
out by methods of prolongation and intersection but 
new detail must be ’hung* on to the original survey 
and not on to matter added at a previous revision. 
The use of specially selected points on the original 
survey has been abandoned and the equal reliability 
of all the original detail is accepted. The newest 
development adopted to counteract the liability of 
errors in redrawing the revised sheet entails the us© 
of ‘ooated’ paper at that stage. This paper permits 
all old detail to be expunged chemically, without 
affecting the surface of the paper beneath. Then it 
is found possible to avoid the redrawing of old detail, 
which involves a saving in accuracy as well as in 
time. A method of partial revision has had to be 
adopted in the centres of town and cities on the 
ground of economy. This neglects minor altera¬ 
tions in back premises while concentrating on the 
alignment and position of street fronts. The pamphlet 
contains ft number of practical examples of revision, 
illustrated by charts, and discusses the kind of errors 
the surveyor may make. 

Weather Maps showing Typical Distributions of Pressure 
A pamphlet has been produced (Air Ministry : 
Meteorological Office. Examples of Weather Maps 
showing Typical Distributions of Pressure. (M.O. 
237, second edition.) Pp. 8. (London: H.M. 
Stationery Office, 1932.) 3d. net.) to meet the needs 
of those schools where another publication prepared 
by the authority of the Meteorological Committee 
entitled “The Weather Map”, which forms an intro¬ 
duction to modem meteorology, is used as a text¬ 
book for the teaching of elementary meteorology. 
The latter work appeared a little more than two 
years ago (see Nature, 126, 755, Nov. 15 ; >1930). 
Being a comparatively expensive production (price 
3s. net, compared with 3d, net in r tho case of the 
pamphlet under notice), it was regarded as 
unsuitable for distribution to individual pupils and 
accordingly six of the most important illustrative 
synoptic weather charts have here been selected 
from it so that pupils would be able with the pamphlet 
in front of them to follow the explanations of a 
teacher using “The Weather Map” as a textbook. 
The six figures selected are those numbered 9, 18, 21, 
22, 23 and 24 in the textbook, and give typical 
examples of a depression, anticyclone, secondary 
depression, V-shaped depression, wedge and col. 
There is no explanatory matter beyond a paragraph 
describing the weather corresponding with the various 
letters that appear on the map (the Beaufort weather 
notation is used), the method of showing the speed 
and direction of the wind, the temperature, and— 
ky means of isobars for 4 millibar steps—the dis¬ 
tribution of pressure. The two publications, both 
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of which are to be obtained from H.M. Stationery 
Office, should, if used generally at schools, put young 
students on very familiar terms with the weather 
maps appearing in many of the leading newspapers, 
and at the same time give some idea of the methods 
of working of the official forecasters. 

Atlantic Ice 

The work of the United States ice patrol on the 
Atlantic shipping routes during 1931 (International 
Ice Observation and Ioe Patrol Sendee, 1931. Coast 
Guard Bulletin, No. 21) records a most unusual 
year. The normal number of icebergs coming south 
of lafc. 48° N, during the year is 419 ; this is the 
mean of thirty-two year's records. During 1931 only 
13 icebergs came so far south and ten of these were 
in May. which is the month of widest spread ice 
distribution on the Grand Banks. March showed 
two bergs and April one south of the 48th parallel. 
Thore is only one record of another year so free 
from ice—in 1924 only eleven bergs were recorded. 
These figures may be contrasted with more than 
a thousand in 1929, 1912, and 1909. The report 
contains the usual chart of the distribution of ioe 
on the routes frequented by shipping and also the 
records of oceanographical observations. An interest¬ 
ing appendix gives an account of the ice observations 
made in the polar seas during the cruise of the 
Oraf Zeppelin in July 1931 over the Barents and 
Kara Seas. 

The North-Bast Passage 

Russian newspaper* have announced that an 
expedition on the ice-breaker Sibirjakov , under the 
leadership of Prof. Schmidt, ho* succeeded in navi¬ 
gating the whole length of the North-East Passage, 
from the White Sea to Vladivostok. The most 
dangerous section was found near the North Land, 
which the expedition rounded on the northern side, 
where it was necessary to blow up the ice in order 
to make any progress. The mouth of the Lena was 
reached in less than a month after leaving Arch- 
angelsk, but great difficulties were encountered 
betWben the mouth of Kolyma and the Bering 
Strait. Here the icc was three to four metres thick 
and all the blades of the ship’s screw were broken 
one after another. After six days of strenuous work 
the ship's stem was raised above water by shifting 
the coal and the necessary repairs made, but when 
the expedition was only ninety kilometres from the 
Bering Strait, the screw was lost altogether, since 
the main axle broke, so that the remainder of the 
journey had to be made under sail. 

Memorial to Dr* R. Stenhouse Williams 

The National Institute for Research in Dairying, 
University of Heading, has recently issued an appeal 
for funds to provide an appropriate memorial to the 
late Dr. R. Stenhouse Williams, first director of the 
Institute,, who died on February 2, 1932. It has 
been deoided to devote the fund chiefly to the further 
development of the Institute, to .which Dr. Williams 
devoted all his energies. The signatories to the 
appeal, Who represent dairy science in all its aspects, 
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consider that this application of the fund will form 
a lasting monument to Dr. Stenhouse Williams. A 
small permanent memorial will also be erected Within 
the Institute. Further information can be obtained 
from Mr. S. R. Whitley, “Rookwood 1 ', Shinfield, 
Reading. 

M. Santos Dumont 

On December 21, the State funeral of Santos 
Dumont, the Brazilian pioneer of aviation, took 
place in Rio Janeiro. His death occurred on July 23 
at Sfio Paulo, and owing to the disturbed state of 
the country he was first interred there. On December 
18, after the body had Iain in state in the crypt of 
the Cathedral of Sfto Paulo for some time, it was 
removed to the capital, where on arrival it was met 
by on escort of military and naval aircraft which 
performed evolutions during the transit from the 
station to the Cathedral of Rio Janeiro. The public 
were afterwards admitted to pay their last respects to 
one who is proclaimed by his country as the father of 
aviation, and on December 21 the final rites took 
place at the St. John the Baptist cemetery. 

Announcements 

Mu. H. T. Tizahd, Rector of the Imperial College 
of Science and Technology', has been appointed chair¬ 
man of the Aeronautical Research Committee in 
succession to Sir Richard Glazebrook. 

The Government of Ecuador has awarded the 
decoration of AI Merito, in the degree of Gran 
Ofioial, to Dr, George Sheppard, State geologist to 
the Republic of Ecuador, in recognition of his valu¬ 
able work in a consulting capacity to various depart¬ 
ments of the Government, and also in appreciation 
of his published contributions to geological science 
during the past few years. 

The annual report of the Rockefeller Foundation 
for 1931 details the activities of the Foundation, 
of its grants in aid in various domains of human 
knowledge, scientific and humanistic, with brief 
reviews of the chief researches carried out under its 
endowment. Much work has been done on yellow 
fever, including trials of preventive Vaccination. 
Under malaria, the existence of two races of Anopheles 
maculipennis , the chief mosquito-carrier in southern 
Europe, is described, one with barred, the other 
with dappled eggs, the former predominating in the 
non-malarious districts. The disbursements of the 
Foundation during the year amounted to 17,477,225 
dollars. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
public analyst for the Metropolitan Borough of Ful¬ 
ham—The Town Clerk, Town Hall, Fulham, 8.W.6 
(Jan. 4). A principal of the Newport Technical 
College and Institute—The Director of Education, 
Education Offices, Charles Street, .Newport, Mon. 
(Jan. 14). A University professor of civil engineer¬ 
ing at the Imperial College (City and'Guilds College) 
—Ijie Academic Registrar, University of London, 
9.W.7 (Feb. 17). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
con he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications .] 

Glycogen in Cartilage 

Ik 1923 Robison 1 showed that when bones of 
rachitic rats were immersed in solutions of calcium 
hexose-monophosphatc or glycerophosphate, a dense 
deposit of calcium was formed in the matrix of the 
hypertrophic cartilage at the site where calcium 
would have occurred in vim if the rats had been fed 
on a normal diet. He showed that the deposition of 
soluble calcium salts as an insoluble phosphate of 
calcium was due to the activity of an enzyme, phos¬ 
phatase, which he was able to separate from bone. 



Flo. 1.—Untouched mlorophofcograph of action through mandible 
and Meckel's cartilage In a human embryo of about 72 days. Stained 
with Rest’s carmine. 

OX’.^seuesaont calcified cartilage of Meckel with 'hypertrophied' 
cells laden with glycogen, 

O.T. Osteogenic fibrous tissue In which osteoblasts are differen¬ 
tiating with discrete panicles of glycogen, 

R.Lamella of membrane boue with osteoblasts serially arranged 
on the free surfaces. 


Fell grow the isolated femora of six-day chick embryos 
in vitro and with Robison* proved that the enzyme 
is formed by or in the hypertrophic cells of the 
cartilage. 

Phosphatases have been found not only in actively 
growing limb bones but also in other tissues of the 
body though these phosphatases are not all of the 
same type. They are normal constituents of the 
blood, occurring both in the corpuscles and in the 
plasma. Both corpuscles and plasma also contain 
hydrolysable phosphoric esters (Robison,* Kay 4 ). 
Kay published a method for estimating the activity of 
the phosphatase in the blood plasma. He measured the 
number of milligrams of inorganic phosphate liberated 
from excess of sodium glycerophosphate in 43 hours 
at 98*0* and pH 7*6 by 1 c.c. of plasma. In the 
rarmal adult the average value is0*15 mgm. Numerous 
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papers dealing with the quantitative distribution of 
phosphatase have appeared. There is general agree* 
ment that in oases of generalised bone disease the 
phosphatase activity of the blood plasma is increased 
even to twenty times the normal, and that the increase 
is proportional to the severity of the disease. Robison 
and Kay have thus extended the fundamental 
problem of deposition of calcium and bone from an 
elusive inorganic reaction to a carefully balanced 
reaction involving inorganic radioles in combination 
with organic molecules as in the phosphoric esters, 
and controlled by an enzyme, phosphatase, which 
seems to be specific, within limits, in its action and 
subject to quantitative estimation. 

Harden and Young* and, later, Robison had 
emphasised the part played by phosphatase in the 
fermentation of yeast in relation to a deposit account 
of glycogen and a circulating account of hexoee-phos- 
phoric esters. Meyerhof* and Embden 7 later depicted 
the metabolism of muscle in terms of glycogen, hexose 
phosphoric esters and a muscle phosphatase as distinct 
from the earlier conception of the breaking down of 
glycogen to glucose and lactic acid. They showed that 
only about one-fifth of the lactic acid formed in the 
process of contraction of musole is oxidised directly 
to oarbon dioxide, the remainder being retransformed 
through hexose-phosphate to glucose and glycogen 
in the presence of oxygen. 

In view of the known facts with regard to the 
distribution of glycogen in association with the 
hexose-phosphoric esters and phosphatase both in 
yeast and in the muscle cell, it immediately occurred 
to me that the hypertrophic cells of cartilage should 
be examined for glycogen in the hope that the 
chemical system in the ossification process would 
bear some relation to that already described for cells 
so widely different as the yeast oell and the muscle 
cell. Accordingly human embryos and the embryos 
of various laboratory animals were examined for 
glycogen. The tissues were fixed in Allen’s modifi¬ 
cation of Bouin’s fluid, sectioned in paraffin and 
stained with Best’s carmine. Control sections were 
spat upon to digest any glycogen on the section 
previous to staining. It was found that cartilage 
cells in the neighbourhood of the epiphysis store 
glycogen in direct proportion to their age. This is 
true not only of the cartilage cells arranged in 
columns at the epiphysial line but also of cartilage 
cells in relation to primary and secondary centres of 
ossification. Thus the cartilage oell in an avascular 
area exhibits its vegetative characteristics in the 
manner of storing glycogen. Hie more senescent the 
cell the greater the storage of glycogen. The osteo¬ 
blasts and highly vasoularised bone contain no 
glycogen. It is suggested that the senescent or 
hypertrophic cartilage cells provide both the phos¬ 
phatase enzyme and the glycogen; the latter on 
hydrolysis yields hexoee-phoapnorio esters which 
under the action of the phosphatase and the oalcium 
of the circulating body fluids lead to the deposition 
of an insoluble phosphate of calcium in the matrix. 

In view of the atypical features attributed to 
Meckel’s cartilage, sections of the lower jaw in a 
human embryo of 10 weeks were examined (Fig. 1). 
At this stage Meokel’s cartilage consists of nothing 
but seneeoent cells heavily charged with glycogen* 
At the proximal end of the cartilage is 4 mass of 
osteogenic fibrous tissue in which early differentiation 
of the osteoblasts can be seen. The glyoogen is dis¬ 
tributed in the farm of discrete fine dote of about 
2p in diameter. Adjoining this is seen the fliet 
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lamella of membrane bone with osteoblasts serially 
arranged along its free surfaces. Both the ground 
substance of the bone and the osteoblasts are devoid 
of glycogen^ 

Numerous examples are found in plant physiology 
and animal pathology of the manner in which new 
cells and tissues are able to live and multiply on the 
autolytio produots of senescent and dying ceils. This 
is a feature of new tissue in pathological inflammation 
no lees then of the growing shoot in tubers such as 
the potato. It is suggested that the vegetative 
proliferating cartilage in the senesoent stage provides 
at the site of future ossification both the store of 
glycogen for the production of tho hexose moiety of 
the hexose-phosphoric ester and the active enzyme, 
the phosphatase of Robison. The circulating body 
fluids provide both the calcium and the phosphates 
which Kay has so frequently emphasised. The phos¬ 
phatase leads to deposition of calcium salts in the 
matrix of the senesoent cartilage. The osteoblast is 
a highly differentiated cell which appears with the 
irruption of those blood vessels that proceed to 
remove the virtually dead calcified cartilage by a 
process which has much in common with that seen 
in aseptic inflammation. The osteoblast is able to 
control the deposition and re-absorption of bone in 
this system, presenting many of the features of a 
reversible reaction. The osteoclast is a multicellular 
osteoblast which appears in response to an urgent 
demand for re-absorption of bone rather than deposi¬ 


tion. 

This preliminary note on the association of glycogen 
with phosphatase in the senescent cartilage cell for 
the purpose of bone formation may serve to focus 
attention on the manner in which biochemical con¬ 
ceptions are gradually destroying the hitherto satis¬ 
fying but none the less unsatisfactory views of tho 
mechanist in anatomy. It is interesting to note 
from the scant facts collated by Pryde 8 that in the 
unincubated egg phosphatase is absent (Kay) and 
also the hexose-phosphoric esters (Kay, Plimmer and 
Scott). Both substrate and enzyme reach a maximum 
by the twelfth day in the chick embryo and then 
steadily decrease. Glycogen is practically absent 
in the unincubated egg, appears about the second 
day and rapidly increases in parallel with the phos¬ 
phatase and substrate. After the twelfth day the 
glycogen deposit in the liver of the chick increases 
rapidly, Creighton 0 in 1896 thought that “the 
cartilages Which are destined to continue throughout 
life as cartilages have little or no glycogen in the 
foetal period, but those which later will ossify have 
plenty and it usually appears in the spots which 
afterwards become ossifioati<m centres.” Marchand 10 
in 1886 said : "The increase in the size of the cartilage 
cells in the neighbourhood of the bone is due to the 
accumulation of glycogen or at least coincides with 
it.” Needham 11 in his admirable compendium on 
“Chemical Embryology” says s "Nobody now accepts 
GrCightan's views ana the attribution of any special 
embryologioal importance to glycogen is superfluous. 
White it may.be useful to know the histological 
distribution of glyoogen in the embryo, at present 
little pfays^-ehemioal meaning can be attached to 
hcwtet of this work/* It fe suggested that the work of 
Sobteohu Kay and Fell does provide a physico- 
fbr the distribution of glycogen in 
Ateas of future bone formation Mdreover, examina- 
%ion of the developing tooth in the embryo displays 
ygroduAl transition from concrete accumulation of 
In tM cftltheliuni Of the primitive dental 

7 : '7: 


furrow, to discrete particles of glycogen in the 
dentine germ and absence of glycogen in the fully 
differentiated ameloblast of the enamel organ. The 
Vegetative’ characteristics of cartilage and the rdle 
of vitamin D in promoting calcification therein have 
been emphasised repeatedly by me 1 *. The association 
of glycogen, phosphatase, phosphoric esters and 
vitamin D in this ‘vegetative’ cartilage provides a 
new and fundamental approach to the processes 
involved in diseases of bone, joints and teeth. 

H. A. Harris. 

Department of Anatomy, 

University College, 

London, Oct. 24. 

1 Robison, Biotfhtm. J., 17, 286 ; 1923. 

* Fell and Robison, Biochtm. J. t £8, 767 ; 1020. 

* Robison, Ergebn. Emeyrnforech., 1, 280 ; 1032. 

* Kay. H. I)„ Phv*. fov, t 18, 384 ; 1032. 

* Harden and Young, Proc. Chem. Soe.. 81, 189 ; 1905. 

* Meyerhof, J. OmTphyeiol., 8 , 531; 1927. 

* Bmbden and oo-workers, Z. physiol. Chem., 179, 149 ; 192H. 

* Pryde, "‘Recent Advances In Biochemistry'* p. 238, London, 1081. 

* Creighton, “Microscopic Researches on the Formative Property of 
Clycogen". London, 1806. 

“ Marchand, Virch. Arch. path. Anat tf 100. 42 ; 1885. 

11 Needham. "Chemical Embryology", vol. 2, p. 1036, 1931. 

»■ Harris. H. A,. Brit. J. Radiol.. 4 , 601-588 ; and 628-640: 1931. 
Amor. J. Med. Sci., 181, 453-479; 1931. Lancet, 480-491, Sept. 8, 
1028. 


Vitamin G and Hexuronlc Acid 

In connexion with experiments under the direction 
of Dr. L. J. Harris 1 on the rdle of the suprarenal 
gland in vitamin C metabolism, we have investigated 
the silver nitrate staining capacity of glands taken 
from normal and scorbutic animals. It will be recalled 
that long before the identity of vitamin C with 
hexuronio acid was postulated 0 .*, Szent-Gyorgyi 4 
noticed the presence of a reducing substance 
(hexuronio acid) in the suprarenal cortex, which had 
the characteristic property of causing deep staining 
in the tissues whon treatod with dilute silver nitrate. 
It occurred to us that if the identity of vitamin C 
and hexuronio acid were genuine, suprarenals from 
scorbutic animals might react negatively, or less 
intensely in the staining test. In view of the unspecific 
character of the reagent and of the possible presence 
of other reducing substances, we were not sanguine 
that a clear-cut distinction from normal glands would 
be observed, but in actual fact the difference is 
unmistakable and dramatic. After staining for 
16 minutes with 0*4 per cent silver nitrate solution, 
glands from normal guinea pigs were deeply 
blackened; glands from scorbutic guinea pigs were 
completely unaffected. 

With the whole normal gland, staining was con¬ 
fined to the surface on account of failure of penetra¬ 
tion by the reagent, but when the glands were out 
the whole cross-section woe blackened. No differentia¬ 
tion between cortex and medulla, similar to that 
observed by Szent-Gytirgyi in ox suprarenals, 4 and 
confirmed by ourselves, was noticed, but a final 
decision on this point must await detailed histological 
examination, since the relative sizes of the two 
zones show considerable variation in different species. 

The above evidence lends further colour to the 
view that hexuronio acid and vitamin C ate identical, 
or at least that their rdles are closely interrelated. 
Since, however, it is well known that the supra - 
renals become injured not only through vitamin C 
deficiency but also through vitamin B deficiency and 
simple starvation, caution may be, necessary in 
accepting absence of staining capacity as a specific 
sign of avitaminosis C, The possibility of lack of 
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staining substance in the suprarenal from secondary 
causes must be kept in mind, 

In preliminary experiments on suprarenale obtained 
from rats fed for prolonged periods on diets com¬ 
pletely deficient in vitamin C, we have invariably 
observed positive silver nitrate reactions, even when 
through the simultaneous absence of vitamin A or 
the vitamin B complex the animals had reached a 
state of extreme emaciation. This finding is in good 
agreement with the current view that the rat is 
capable of synthesising vitamin C. 

T. Moore. 

S. N. Ray. 

The Dunn Nutritional Laboratory, 

Medical Research Council and University of 
Cambridge, Milton Road, Cambridge, 

Dec. 7. 

1 Harris, Mill* ajid Innea, Xarwvtf, 2, 235 ; 1932 ; Harris and Kay, 
Diochem. J .; 1932 (In prew). 

1 SvlrbcJy and Swmt-Cfyfirgyi, Nature, 129, 576 ; 1932: liiochem J., 
26, 866 ; 1932. 

‘ King and Waugh. Science. 76, 367 : 1932. 

• 8i<mt-Gydrgyi, ButChem. J. y Bfi, 1387 ; 1928. 


Calculation of the Reflectivities of Sulphide 
Ore Minerals 

The practical difficulties of the direct determina¬ 
tion of the indices of refraction and absorption of the 
opaque ore minerals have resulted in little work in 
this direction being accomplished. The progress of 
ore microscopy, however, has established the measure¬ 
ment of the reflectivity for (nominally) vertically 
incident light, whether by visual photometry as 
developed by Berok 1 and Schneidorhdhn, or by a 
photoelectric ocular as developed by Orcel", as a 
routine process in the determination of these minerals. 
The figures obtained present evidence of certain 
regular relationships. Thus, amongst the simple 
sulphides, selenides and tollurides a general increase 
of reflectivity with increasing atomic number oan be 
traced in such series as ZnS-CdS-HgS or PbS~Pb8e- 
PbTe. 

Amongst the more complex sulphantimonites and 
sulpharsenitos, such as the scries aPbS.i/Sb a S 8 or the 
Binn valley minerals ^PbS % yAsgS s , the relationships 
arc lees simple. To a first approximation, however, 
many of these minerals can be treated os trans¬ 
parent in small thicknesses, still relatively great 
compared with the wave-length of the light employed 8 . 
With this assumption an approximate refractive 
index n may be calculated from Fresnel's relation¬ 
ship 

l + Vtf' 

"°T- y/R 

The value of n thus obtained is used to derive from 
the Lorenz-Lorentz equation 

MR ^ n»-l 
MR d n' + 2 

the moleoular refractivity MR (usually, unfortu¬ 
nately, denoted by the same symbol R as is now 
universally adopted to denote the reflectivity). For 
anisotropic crystals for which flu, R? and R y are 
known, the value «’® a vWn j s.n y is used 4 in calcula¬ 
ting MR. If this is done for the simple sulphides, Belen¬ 
kies and telluridee, MR values are obtained which have 
the same additive relationships as the usual mole¬ 
cular refractivitiee calculated for transparent salts. 
Offorty-flveoomplex opaqueminerals chosen at random, 
the MR values calculated direct from the measured 
reflectivities fSchneiderhOhn-Ramdohr*, and my own 
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measurements with a photoelectric ooular), and those 
computed from the MR values of the constituent 
molecules showed a significant difference in only a 
single instanoe, that of klaprothite (klaprotholite), 
30u l S.2Bi t S i ; it may be suggested with some confi¬ 
dence that the value for d quoted in the literature 
and based on an early determination by Petersen 
should read, not 4*6, but 0*4, the value obtained by 
calculating backwards from the MR value. (I have 
not yet been able to examine a pure specimen of the 
natural mineral, but the crystalline mass obtained 
by the Sommer lad method 4 from the fusion of the 
constituents gave a value for d of 6*3.) These cal¬ 
culations therefore appear to be of interest from 
several points of view. 

F. Coles Phillips. 

Department of Mineralogy 
and Petrology, 

Cambridge. 

Nov. 19. 

1 Z. KritL, 77,1-22: 1931. 

• Bull. Soc. franc. Min n 66, 822 ; 1930. 

* Ibid., «, 302. 

4 Z. Arwrf., 77, 108 ; 1931. 

* "Lehrbuch der Krzmlkroskoplo", Bund 2, BorUu, 1931. 

• Z. anorg. Chemie, 16, 173 ; 1897. 


Electric Charges on Rain Drops 

During the last year we have maintained in con¬ 
tinuous action an apparatus for recording the electric 
charge on individual drops of rain. A drop of rain 
in order to have access into the insulated receiver 
has iirst to pass through a fixed but adjustable 
cylindrical opening of average diameter 1-4 cm. and 
then through a second opening of diameter 2 *4 cm. 
at the periphery of a rotating disc. Both openings 
are provided with trap arrangements so that a drop 
striking the sides is caught and led away. The 
period of rotation of the disc is so adjusted that with 
moderate intensity of rain a second drop may not 
enter into the receiver until the oharge of the first 
has been recorded and the system earthed by an 
automatic device, A glass manometer of very fine 
bore is attached to the receiver and keeps a record 
of the size and number of drops. 

For recording the charge given to the receiver by 
a drop of rain, a Wilson tilt electroscope is used 
very nearly at its maximum sensitiveness, and the 
movement of the gold leaf is photographed by 
allowing light from a point source (a Tath6-Baby' 
projector lamp) to pass through a nrinute slit and a 
short focus lens and fall transversely as a narrow 
beam of about half the breadth of the leaf over a 
fine pin-hole made at its lower end r which is twisted 
at right angles to its plane. The transmitted light 
through the hole gives a magnified image of its dis¬ 
placement on a quickly moving photographio paper. 
All necessary precautions were taken to avoid the 
influence of the field of the earth and any artificial 
field on the drops. 

This method of recording is of particular interest 
in view of the fact that the Wilson tilt electroscope 
has not to our knowledge been used in the past as 
a recording instrument. Simultaneously with the 
above apparatus, a Simpson apparatus giving the 
charge of rain collected every two minutes was 
kept in action. 

An analysis of the records shows that both posi¬ 
tively and negatively charged drops are present in 
the rain received froth any part of the cloud. When; 
the rain received during any interval is jwsitively 
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or negatively charged a* a whole, there is an excess 
of positively or negatively charged drops. The 
following table gives the charge per drop based on 
the measurement of about two thousand drops. In 
making the tabulations all drops were neglected the 
charge of which was less than 0*06 e.s.u. 


Charge per drop (e.i.ti.) 



Positively* charged 
drops, 

Negatively charged 
drops. 


Mean | 

Absolute 

max. 

Mean 
i max. 

Mean 

Absolute 

1 max. 

Mean 

max. 

N on-thunder$torm 
ruin. 

0*34 j 

1*06 

1-23 

0 07 

2*41 

1-24 

Thunderstorm 

rain 

o-ee 

; 244 

1B2 

0*73 

3*74 

| 2*26 


A detailed analysis of the observations with 
discussion will be given in our forthcoming memoir 
on the subject. 

S. K, Banebji. 

S. R. Lelk. 

The Observatory, Bombay. 

Nov. 14. 


Diamagnetism of Thin Films of Bismuth 

At Prof. W. Gerlaeh’s suggestion I have recently 
investigated the behaviour of the magnetic suscepti¬ 
bility of bismuth when measured in the form of thin 
films. A modified form of the Faraday method was 
employed, the measuring system consisting of a fiat 
cross with four equal arms about 15 mm. long and 
5 mm. wide, the arms being set at about 90° to one 
another. This system was constructed of glass about 
0*1 mm. thick. A fin© glass wire through the centre 
of the cross and perpendicular to its plane carried 
a small galvanometer mirror; the system was 
suspended from a torsion head by means of a fine 
quartz fibre and was thus free to turn about the 
gloss wire as axis. The oross hung in an inhomo¬ 
geneous, but symmetrical, magnetic field formed 
by two 60° wedge-shaped pole pieces such that 
each pole piece occupied the space between two 
adjacent arms of the cross. The plane of the cross 
was horizontal and parallel to the lines of force, the 
centre of the cross and field system being coincident. 
The gap between the polo pieces was about 10 mm. 
In the magnetic field the cross would take up a very 
definite position of equilibrium and this point was 
made the zero point of the system when no field was 
aoting. A film of bismuth was now debited on 
one long arm of the cross (that is, about 30 mm. 
long) thus upsetting the equilibrium and causing the 
system to be deflected, which in turn was brought back 
to its initial zero position by means of the torsion 
head, the angle of deflection being determined by a 
telescope ana scale in the usual way. 

The films were produced by evaporation from an 
electric furnace suoh that they were about the same 
oqo long arm of the cross, that is, about 
flrtwiTtt- v r mm., and of very uniform thickness. The 
deposition of the films and measurements were made 
^vacuum; it was impossible however to outgae 
the cross system. The procedure wasfirst to deposit 
a vezr thta sensitising film, the magnetic properties of 
which were negligible, in order to have a more hr less 
definite surflsoe on *hioh to deposit the thicker films. 
A fUnvwaa now deposited and the deflection measured; 
over this was now deposited a very much thicker 
fito and the deflection again measured, always from 


the initial zero position in the same field. Of course 
an intermediate film between the thick and the thin 
one could be deposited and measured if desired. If 
6, K and d refer respectively to deflection, volume 
susceptibility and thicknes% of a given film, since the 
field remains the same for two or more given measure¬ 
ments, 


K t 

K x 


0 a Kd 
6, d x 

e, 


d x + d t 


Hence in order to compare the susceptibility of a 
thin and a thick film we must know the ratio of d| to 
d 9 . By means of a shutter in the apparatus the time 
of deposition of the films could be accurately con¬ 
trolled. Both films are deposited under the same 
conditions of temperature and pressure in the 
apparatus. In order to give absolute values the thick¬ 
ness of the final film (d x d d») was determined in the 
usual way by weighing. From the times of deposition 
the ratio d x to d % is known and d x and d x -f d % are 
known absolutely. The susceptibility of the thin 
film is then known in terms of the thick one. 

Lack of space prevents giving a detailed table of 
results but in some forty determinations ranging in 
film thickness from 0*2 fi to 15 g no variation of 
the susceptibility could be found. Certainly the 
fluctuations between readings is rather large (some 
12 per cent) but these readings are all grouped 
around a mean value which is quite constant. I 
believe we can draw the conclusion that, in tho given 
range, the susceptibility of bismuth remains constant. 

A considerable amount of work on the suscept¬ 
ibility of colloidal powder of bismuth and other 
metals (Sb, Ag, Au) has been done by Vaidyanathan, 1 
Rao* and others. These authors find that with 
decreasing particle size the diamagnetic susceptibility 
decreases and have advanced the hypothesis that the 
susceptibility becomes a function of the particle 
size when this is less than 10 p. While Mathur and 
Varma 3 in a careful series of tests have shown that a 
large part of this decrease in bismuth is duo to 
oxidation, Rao* still finds a change when the oxide 
is removed as completely as possible. If, however, 
diamagnetism actually depends on particle size, we 
should expect the experiment described here to show 
it, since we know that a thin film is composed of 
small crystallites the size of which decreases os the film 
thickness is docreased. 

I would suggest that the hypothesis recently 
advanced by Seemann and Kussmann 1 to explain 
the effect of cold work on the susceptibility of metals 
might also account for the effect observed in colloidal 
powder. The process of mechanical colloidalisation 
(that is, grinding) could be looked upon as cold 
working, which sets free ferromagnetic impurities in 
the metal giving rise to a decrease in diamagnetism. 
Melting the colloidal powder (as Rao has done) would 
again render the impurity inactive giving rise to an 
increase in diamagnetism as observed. It might be 
possible to make a direct check on this point by 
measuring the susceptibility of each powder at various 
field strengths, since as the particle size deoreasos the 
susceptibility should show more and more variation 
with the field, 

C. T. Lane. 



1 Vaidyswtban, Ind. J. Ph&. t 5, 5W; 
■ Bao, 8, Ml; 1031, 

VP#®* sad Vina*, -Wd. t 181; 


19 ». 


* Stetnatin and Kuwosma, . 


, 1031 

It; 300 ; 1031. 
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Velocities of Emission of * -Particles 

The relative velocities of the a-partioles from 
thorium X, thoron, thorium A, thorium C, thorium 
C' and radium C' have been measured by the direct 
magnetic deflection method using a permanent 
magnet 1 giving a field of about 6,000 gauss. The 
deflections were measured with a miorophotometer, 
and by carefully investigating possible sources of 
error such as loss of velocity by absorption at the 
source, non-uniformity of the magnetic field, and the 
effect of any movements of the photographic emul¬ 
sion during development, it has been possible to 
obtain a considerable improvement in the accuracy 
of measurement of a-roy relative velocities. 

The results for the relative velocities are shown 
below ; the probable error is 1 in 20,000. The absolute 
velocities are deduced from the value 1 *922 x 10 B cm. 


sec. 1 for radium C' *, 

Relative Velocity 

Absolute Velocity 

Radium C' .. 

1-00000 

1 *922 X 10 9 cm. see. 1 

Thorium X .. 

0*66042 

1 *663, 

Thoron 

0*90464 

1*738, 

Thorium A .. 

0*93935 

1 *805 4 

Thorium C .. 

0*88811 

1 *707„ 

Thorium C' .. 

1*06872 

2-054! 



Flo. 1.—The relation between range and velocity of a-particles. 
Carve 1, deviations from the Geiger relation ; Carve II, 

deviations from F ,,# —Ml. 


The complexity of thorium C discovered by Rosen- 
blum produced a slight broadening of the line but no 
evidence of complexity was found in the other groups. 
The velocity for thorium C corresponds to the 
weighted mean of the two main components. 

The relative velocities of the «-particles from 
radium A, radon, and radium C' are also being 
measured and the following preliminary results have 
been obtained : 

Velocity relative 

to Radium O' Absolute Velocity 

Radon 0*8466±0*0003 l*025x 10* ora. «ec.-* 

Radium A 0*8839dh0*0002 1 -899 

From the velocity ratios obtained in this work and 
the range measurements of Lewis and Wynn- 
Williams* a new correction curve (Fig. 1, curve 1) to 
the Geiger relation, V*=k M t has been calculated 
from the equation 

a r/F*-F/r.-(*/*«)! 

used by Rutherford, Ward and Lewis 4 . F« and i? e 
are the velocity and range of radium C'. 

It is found that the equation S accurately 
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expresses the relation between velocity and range 
above a range of 6 cm. The deviations from this 
relation calculated similarly are shown by curve II. 

From these curves the velocities relative to radium 
C' may be calculated with a maximum error of 0*0004, 
for other groups of a-partioles the ranges of which 
have been measured by Lewis and Wynn-Williams. 


Velocity relative 
to Radium O' 


Aotinon (short) 0 , 9179‘ 

Antinon (long) 0*9420 

Actinium A 0*9796 

Actinium C (short) 0*9034 

Actinium C (long) 0*9282 

Actinium C' 0*9841 

Polonium 0*8310 


Absolute Velocity 
I *704 x 10* cm. sec.- 1 
1 *811 
1*883 
1*730 
1*784 
1*891 
1*697 


There are systematic differences between the 
results given above for thorium C (mean), thorium 
C' and radium A, and those obtained earlier by 
Rosenblum* in the course of his experiments on the 
fine structure of a-ray spectra using the large electro¬ 
magnet of the Paris Academy of Sciences. Recently, 
however, Rosenblum and Dupouy* have measured 
the velocities of seven groups after having made a 
fresh exploration of the field of the magnet. The 
results agree to well within the limit of error, 0*6 to 
1 in 1,000, with those reported here. 

G. H. Briggs. 

The Physical Laboratory. 

University, Sydney. 

Oct. 17. 


Bi 


1 Briggs, J. Set. Inst., 9 , 5; 1932. 

* Roseublum and Dupouy, C, R. Acad. Set, 194, 1919; 1932. 
rlgfis, Proc. Roy. Soc.Jl 118, 640 ; 1928. 

•Lewis and Wynn-Wffllams. Proc. Roy. 8oe., A 136, 349; 1932. 
4 Rutherford, Ward and lewis, Proc. Roy. Roc.. A 131, 084 ; 1931. 

* Rosenblum, C. R. Acad. Sci.. 190, 1124 ; 1930. 


Productivity of the Fisheries North and South 
of the Suez Canal 

Thk work of the great oceanographical expeditions, 
and the experience of the fisheries administrations in 
the different countries, have alike gone to show that 
living things are more abundant in temperate and 
polar seas, than in those of the tropics and sub¬ 
tropics. 

It is a little surprising, therefore, that the fisheries 
of the Gulf of Suez should have the reputation of 
being more productive than those of the Mediter¬ 
ranean coast of Egypt; for, though I have shown 
elsewhere 1 that the Port Said end of the Suez Canal 
may be the hotter, this is only so for six months of 
the year, and even then must be regarded as a local 
effect, the main water masses of the northern Red 
Sea being always hotter and salter than the eastern 
Mediterranean. 

That the Gulf of Suez fishery is indeed more 
productive, is well shown by the evidence of the 
Egyptian fishery statistics concerning the trawl 
fishery, where the mean catch in kilograms per net 
per day's fishing at Alexandria and Suez for the last 
ten years, and at Port Said for the last nine are: 
Alexandria, 116; Port Said, 131 ; Suez, 232, 

In the long line fishery, a motor ketch, Working in 
the summer of 1930 from Alexandria* end in the 
summer of 1931 from Suez, gave a greater yield per 
basket of lines at Suez, compared with Alexandria. 
Nevertheless, as much of the Suez oatbh was made 
up of dogfish, sharks and rays, the catoh at Alexandria 
was sixteen times as valuable. Sitpilariyin the ****! 
fishery, though elasmobranchfl form oidy A rihril 
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part of the catch at Suez, the Red Sea fish are not 
esteemed as much as those of the Mediterranean, and 
the Alexandria catch is more valuable, 

Finally, and in addition to the evidence of the 
commercial catch, my own observations (based on 
the change in hydrogen ion concentration on storing 
water samples, loc. cit.) and those of Natterer 8 show 
that there is more organio matter in the water of the 
southern than in the northern part of the Suez Canal. 

The explanation of this anomaly seems to me to 
be a tidal one. At Suez there is a considerable ebb 
and flood, which is absent at Port Said. This tidal 
scour must cause a thorough vertical and horizontal 
mixing of the water mass in the head of tho Gulf of Suez 
and the southern end of the Suez Canal. It would 
replenish with basic food materials areas that might- 
otherwise have becomo exhausted os a result of the 
synthetic activities of marine algee. On the other 
hand, and particularly so between February and 
August, when the Nile out-flow is dammed, the water 
of the Mediterranean coast of Egypt must be relatively 
stagnant, and, for such mixing as there is, will depend 
mainly upon the strength and direction of the wind 
in the coastal area. Under these conditions, one can 
quite easily see that in long periods of calm weather 
tho basic food materials necessary for algal growth 
would be used up, and in the absence of further 
supplies being circulated, this growth would cease. 
It is, of course, upon this algal and other plant 
growth that the yield of the fishery ultimately 
depends. 

24, Roelyn Road, R. S. Wimpknny. 

G orleston - on-Sea. 

1 '‘Some Hydrouraphlc Data from tho Suez Canal, 192H-1929*\ 
Fltthurlee Research Section, Bull. No. 1. Govt. Pres#, Cairo, 1930. 

1 “Berlchto der Comm, fttr Erforachunji dcr Ontlleho Mittelnv rs." 
1898 . 

Cystine and Wool Production 

Attention continues to be directed to the diffi¬ 
culty of accounting for the manner in which sheep 
on pastures secure the cystine necessary for wool 
growth. In a recent communication to Nature , 1 
Rimington and Bekker conclude that the amount 
of cystine consumed in the grass fails to account 
for the amount present in the fleece and formulate 
an alternative hypothesis that “The intestinal flora 
and fauna .... are almost certainly able to synthesise 
cystine from inorganic sulphur and it is conoeivablo 
that the population of tho sheep’s intestine, by 
continual increase, is transforming sulphates into 
cystine, built into their own protoplasm, with a 
high grade of efficiency. As bacteria die, their cell 
protoplasm autolysos, again setting free the sulphur, 
now in the form of cystine, which is readily available 
to the sheep.” 

Although this hypothesis is attractive, the evidence 
against it is considerable. Various Continental and 
American workers have noted that the bacterial 
flora of the intestine readily decompose sulphur- 
containing bodies and even elementary sulphur to 
hydrogen sulphide, ethyl mercaptan and similar 
compounds which, on absorption, are very rapidly 
oxidised by the blood stream and excreted as 
urinary sulphates. The possibility of the transforma¬ 
tion of inorganic sulphur into cystine by such means 
has not been demonstrated, however. Recently, we 
have also studied the activity of cellulose-splitting 
bacteria isolated from the contents of the sheep’s 
rumen by continuous sub-culturing in a medium 
containing ammonium sulphate as a source of nitrogen 
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and sulphur. Although there was a pronounced 
decrease in sulphate sulphur and the formation of 
hydrogen sulphide, there was no evidence of the 
formation of cystine or any similar sulphur com¬ 
pound. Fraser and Roberts 8 have made the suggestion 
that “cystine is formed during keratinisation, and 
that cystine synthesis is a function of the wool 
follicle itself. The amount of cystine produced in 
a fleece would then depend upon the number and 
activity of the wool follicles, and not upon the 
cystine content of the food or the bacterial population 
of the intestines.” 

It is of the utmost importance, from the point of 
view of pastoral industry, that the whole problem 
should be brought into its proper perspective. The 
recent work of Evans 8 has shown that cultivated 
pasture, under English conditions at any rate, con¬ 
tains about 0 • l per cent of cystine on tho basis of 
dry matter (not 0*01 per cent os is accepted as the 
average figure by Rimington and Bekker). Con¬ 
sidering the case cited by these investigators, and 
assuming that a fully-grown sheep is able to consume 
daily an amount of pasturage containing 4 lb. of 
dry matter, it follows that tho necessary 0*78 lb. of 
cystine in a 12 lb. fleece would be secured from tho 
pasturage during a grazing period of 1 95 days. Even on 
the assumption that only 50 per cent of the cystine in 
the grass is actually retained in the animal for purposes 
of wool-protein synthesis, it is clear that a sheep would 
consume per annum roughly all tho cystine necessary 
for tho growth of a 12 lb. fleece. If, however, the 
average wool production per head of the ahoop 
population in Great Britain t>e taken at tho much 
lower official estimate of 5-6 lb., 4 then the argument 
becomes oven more convincing. 

Wo are led to the belief, therefore, that under 
English conditions, there is no difficulty in account ing 
for wool production in sheep subsisting wholly on 
pasturage. The cystine content of the herbage, 
although apparently low, is adequate for this pur¬ 
pose. The previous interpretation of tho figure 
obtained for the cystine content of grass as indicating 
the presence in the herbage of a cystine precursor 
becomes therefore superfluous. 

School of Agriculture, H. E. Woodman. 

Cambridge. R. E. Evans. 

Dec. 8. 

1 lilmlngtou ami Bekker, Nature. 109. 687 ; 1932. 

1 Fraaer and Roberta, Nature, 180, 473 ; 1932. 

• Evans, J. Agrir. Sri., 81, 806 i 1931. 

4 Wool Survey of the Empire Marketing Board, 67 ; 1932. 


Radiation and Enzyme Activity 
A systematic study of metabolic radiation by a 
modified photographic method in this laboratory (to 
be published at a later date) has revealed the following 
facts : (1) Radiation is a general function of normal 
organio metabolism, being exhibited by blood, milk, 
eggs, brain, bone-marrow, lung, the pituitary 
(anterior and posterior lobe) and the parathyroid gland, 
urine, roe of plaice, yeast, Demerara sugar, honey, 
etc. (2) Radiation fades with the lowering and 
re-appears with the raising of temperature ; it is 
inhibited at —6° to —10°, destroyed by heating at 
98100° for two hours, inhibited by carbon monoxide 
in the dark but regenerated in sunlight, and destroyed 
by hydrogen peroxide, potassium permanganate and 
potassium cyanide. (3) Pure cholesterol, vitamins 
(C and D), suorose, hormones and alkaloids as such 
are void of radiation. 
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Comparing the occurrence of radiation and the 
influences controlling it with the distribution and 
characteristics of respiratory enzymes, we have no 
difficulty in recognising radiation as an inseparable 
part of normal enzymatic activity (oxidase, dehydro¬ 
genase). 

This deduction links two hitherto unrelated lines 
of research on malignant growth, namely, (a) War¬ 
burg’s work on abnormal glycolysis by restricted 
activity of respiratory enzymes, and (6) Gesenius’s 
investigation on inhibited radiation in relation to 
disease. 

Excluding parasitic inhibition (syphilis, tuber¬ 
culosis) and passivity caused by suppressed intake of 
oxygen (pernicious anaemia), the depletion of respira¬ 
tory enzymes in cancerous cases may be due to 
enzyme starvation, for which our diet and culinary 
methods are mainly responsible. To restore normal 
metabolism in all its phases we should require the 
introduction of a cellular system capable of regulating 
glycolysis, the vitamin and hormone equilibrium, 
to lie non-toxic and able to function under partly 
anaerobic conditions. Yoast, especially commercial 
baker’s yeast, in an enzyme-bearing medium (unre¬ 
fined sugar, honey, etc.) which is respiratorily muoh 
more virile than any pure culture, should provide 
such an enzymatic association. 

Local induotive and contact influences (rays, tar, 
etc.), affecting respiratory enzymes, become, if 
protracted, carcinogenic. 

Research Laboratory, Maurice Copisarow. 

145 Alexandra Road, 

Manchester, S.W. 

Nov. 29. 


Liesegang Rings 

Dr. Hedges is to be congratulated on his book on 
“Liesegang Rings”, which gives for the first time a 
comprehensive survey of the subject together with a 
most extensive bibliography. It will be a valuable 
work. His description of my theory is adequate, 
except that he is inoorrect in stating that it does not 
account completely for all the facets. The example 
quoted against it is a beautiful confirmation. The 
formation of zones of precipitated sodium chloride is 
due to the oppositely diffusing solutions of hydro¬ 
chloric aoid and sodium chloride being constrained 
by the capillary tube to pass near the deposited salt. 
This demonstrates the essential part played by the 
precipitate in removing the solute from the solution 
in its neighbourhood. 

This experiment is not the first case of so-called 
rhythmic precipitation without chemical reaction. 
In 1921 1 I described beautiful bands of tiny gelatin 
particles suspended in water, which were formed by 
diffusing alcohol into dilute solutions of gelatin. 
Further, my adsorption theory explains the forma¬ 
tion of banded structures by crystallisation. 1 

Dr. Hedges proposes an alternative theory that the 
♦phenomenon requires “(1) a critical condition, which 
has to be reached before crystallisation, precipitation, 
ooagulation, condensation, or other change involved 
in the formation of the periodio structure takes 
plaoe, and (2) mobilisation of the material which can 
occur during the delay caused by the first condition. 
In this way material is moved from the zone which 
eventually become the spaces to those which eventually 
become the rings.” This attempt at generalisation is 
too indefinite as a working hypothesis. The majority 
of systems included would give no periodio structures. 
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It does not indicate the part played by the precipitate, 
or speoify that it must be held in place. Even if the 
statement is made more definite by specifying super* 
saturation as the oritical condition and diffusion as 
the means of mobilisation^ only a very small propor¬ 
tion of the many systems that would oonform to 
these conditions would produce good banded preci¬ 
pitates. The theory is incapable of explaining the 
facts in detail as my adsorption theory does. 

S. C, Bradford. 

Science Museum, 

South Kensington, 

London, S.W.7. 

Nov, 21. 

1 Biochem, J 16, 5fll ; 1921. 

1 Biochem. J ., IS, SGO ; 1918. 


Carbon-Oxygen Linkage In the Metal Carbonyls 

Dadieu and Kohlrausch 1 have shown that the 
>C=»0 group in aldehydes, ketones and esters, is 
associated with a Raman displacement of 1,500- 
1,700 omr 1 ; Rasetti* found for carbon monoxide a 
shift of 2,156 cm.- 1 , in satisfactory agreement with 

X. 

the structure C=G. Observation of the Raman 
effect in the metal carbonyls should therefore dis¬ 
criminate between a co-ordinated structure 4 , and any 
cyclic structure embodying >C=0 groupings. 

Through the kindness of Prof. A. Fowler, I have 
been able to photograph the Raman spectrum of 
nickel oarbonyl, and to find a strong line corres¬ 
ponding with a displacement of 2,038 cm.- 1 , together 
with a number of diffuse lines of displacements up to 
460 cm, Since the performance of this preliminary 
experiment, Dadieu and Schneider 4 have examined 
the Raman spectrum in detail, and found shifts of 
2,125 and 2,030 omr 1 , corresponding to the carbon- 
oxygen linkage, together with lines at 595, 456, 379 
and 80 cm, 1 which have been attributed to the 
fundamental frequencies of a tetrahedral molecule. 

The Raman effect thus affords decisive evidence 
that the carbon monoxide is present in the molecules 
of the metal carbonyls as such, the difference between 
the value 2,155 cm r l found for carbon monoxide 
itself, and the doublet 2,125 and 2,030 cmr 1 found in 
the case of nickel oarbonyl being attributable to the 
modification in the forces operative in the carbon- 
oxygen linkage brought about by the co-ordination 
of the carbon monoxide to the metal, and the conse¬ 
quent redistribution of polarities. 

It is important to note that this evidence, as also 
that derived from measurement of the dipole moment 4 , 
is in full accord with the chemical properties of the 
carbonyls, in particular the replaoeability of the 
carbon monoxide by amines (of. the formation of 
the compound Ni(CO) a .C l0 H a N a and analogous 
iron and cobalt compounds*). The convergence of 
evidence may therefore be taken as establishing 
beyond doubt a structure of the type inchoated 
above. 

J. Stuart Anderson. 

Imperial College of Science, 

South Kensington, 

London,S,W.7. 

Deo, 5. 


\ Dadieu and Kohlrausch, Bar., SI, 261; I960. 

’ F. Rjwettl, Natttks. 186, 206 ; 1920. 

j|idgwick. Electronic Theory of Valency", p, 216. 

_ , Dadieu and Schneider, Akod. Antthgvr der Akad. dtr Wiu., Wien. 

Oct. 15, 1931. 

* Sutton and Bentley, Nat cm, 180, 314 ; 1982, 

Khraann, W., *0, 1090; 1992. 
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Research Items 


Dried Head from New Guinea*—Mr. H. G. Beazley 
figures and describes in Man for December one of 
the rare dried heads of the Marind-anim (Tugeri) 
peoples of Dutch New Guinea. Two methods of 
preserving the head are known from the various 
districts of New Guinea. In addition to the ‘preserved’ 
head method, is that in which a reconstruction of 
clay overlies the cranium. In the specimen described 
here both methods are followed. While the original 
skin still covers the features, tho posterior portion 
is entirely constructed of clay. The Tugeri to-day 
are an inland people ; but they make periodical 
raids down river in their canoes on the peoples who 
inhabit scattered islands at the river mouth. It is 
possible that .originally they were a coastal people, 
who were driven inland by later arrivals. Their 
social organisation would seem to require a steady 
stream of captives for the supply of these recon¬ 
structed heads, which are obtained from the captives 
brought back to the Tugeri villages. The prisoners’ 
legs are broken to prevent their escape and their 
death takes place only at the feasts that are held 
on the return of the raiders. The object of the raids 
is to secure the souls of the victims, and immediately 
before they are killed they are made to cry out by 
ill-treatment. Whatever cry is uttered is accepted 
as the name of the spirit. The word is treasured and 
the influence of the spirit, of whioh it is the name, 
will guard and benefit the captor. An outstanding 
feature of this type of preserved head is the fibre 
‘wig’, which is added owing to the fact that most of 
the coast peoples have short hair. Lengths of fibre 
are close woven at their base to form a close-fitting 
cap which is attached to the scalp. 

Bari Initiation,—Fr. L. M. Spagnolo contributes 
notes on the initiation of young men and girls among 
the Bari tribe of the Sudan to Africa (vol. 6, No. 4). 
Initiation of the youths was, in the days before the 
Bari were affected by white civilisation, one of the 
links between the chief and his people. When his 
Son had reached the age of entering the ranks of 
the warriors, the chief would present him with a 
bull and bid him summon all the youths of his age* 
class, who henceforth would form his bodyguard. 
They assembled on an appointed day, a bull was 
killed with the usual ceremonies, and much beer 
drunk. The young chief of the class then announced 
the name by whioh his class would be known, this 
usually expressing some attribute such as oourage, 
strength and the like. The name was chanted in 
all tribal songs sung at marriages, funerals and on 
similar occasions, and was used as a battle ory. 
The class formed a society with bonds which only 
death could sever. The custom is now falling into 
disuse. The initiation of young girls fell into five 
stages, which entailed cicatrisation at certain ages, 
beginning at about fifteen. In the fourth stage the 
initiates had the lower oanines and incisors removed 
to mark the passage from girlhood to married status. 
No girl could marry unless she had undergone this 
stage of the ritual, and failure to comply caused 
infeoundity. The neophytes lived in seclusion and 
the operation was carried out by a skilled operator 
with an iron instrument, sometimes reinforced by a 
stone. Hie period of seclusion was passed in singing, 
dancing, and in the preparation of a number of 
ceremonial objects. Certain taboos had to be 
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observed. At the close of the period—about three 
months—suitors presented gifts to the girls and to 
tho members of their family. The last tattooing 
takes place about two years after the extraction of 
the teeth, that is, when the girls are something 
over twenty yoars of age. Age classes, five for each 
sex, determine the joint of the fat ox to which 
participants are entitled at ceremonial feasts. 

Contraception and Fertility in Women.—“Contra¬ 
ception and Fertility in 2,000 Women” by Raymond 
Pearl (Human Biology p vol. 4, September, 1932), is a 
preliminary report on the first 2,000 oases collected in 
an investigation of tho prevalence and effectiveness 
of the use of contraceptives. Tho data aro collected 
by physicians attending women who are undergoing 
parturition in tho obstetrio clinics of 38 large hospitals 
in the United States. As Prof. Pearl points out, 
selection is an important factor in tho inquiry and the 
data cannot be regarded as a sample of the general 
population because there were no women from rural 
areas and all the women had been delivered of a 
baby in hospital. No data were collected from 
Roman Catholic hospitals. Tho cases wero almost 
entirely from tho lower economic and social levels ; 
70 per cent were white women and 30 per cent 
negroes. The average number of pregnancies was 
2 -68 for white women and 2 -89 for negroes. It would 
appear from this sample of women that the practioe 
of contraception is far less prevalent than is com¬ 
monly supposed, for only about 36 per cent of white 
women and 15 per cent of negroes had made some 
attempt to prevent conception. The different methods 
of contraception used were such that the white men 
alone assumed 48 -7 per oent of the responsibility of 
family limitation, the white women alone 49-3 per 
cent and the couples conjointly 2 per cent. Among 
the negroes, family limitation was practised more by 
the women ; the males alono assumed only 33*1 per 
cent of the total responsibility, the women 64 per 
cent and the couples together 2*9 per oent. A new 
method is described for oaloulating person-years of 
exposure to risk of pregnancy. No definite con¬ 
clusions are attempted in this preliminary study. 
There is some reason to think, though it is not yet 
demonstrated, that women who practise contra* 
ception are innately more fertile than women who 
do not. 

Distribution of Bugs of the family Peloridiidas.—'The 
remarkable hemipterous family Peloridiidee has 
formed the subject of a number of speculative and 
controversial papers during tho lost decade. The 
interest whioh these insects arouse is due partly to 
their excessive rarity but more particularly to their 
extremely puzzling relationships. Indeed, it proved 
necessary to establish a special series within the 
suborder Homoptera for this one family with its 
three genera, each with only one species. Practically 
nothing was known of the habits of these bugs and 
it is only recently that Hacker has published (Queens¬ 
land Agri . J. p vol. 37, 1932) some authentic observa¬ 
tions on the ecology of Hendodcecus vtilchi , which 
proved to be a forest insect associated with the 
antarctic beeches of the genus Nothofagus. On the 
basis of this discovery, W. E. China (Ann. Mag. Nat . 
Hist., vol. 10, October, 1932) has analysed the dis¬ 
tribution of other members of the family. One of 


1004 


NATURE 


[December 31, 1932 


them, Peloridium hammoniorum , is known from the 
vicinity of the Straits of Magellan, where several 
species of Nothofagus ooour; another, the New Zealand 
Xenophyes cascus, has been found in a locality where 
several specios of Notofagus are known to occur; the 
habitat of the Tasmanian Hemiodetcu s Icai remains 
unknown, but a species of Nothofagus grows there. 
The existence of a species of Nothofagus in the 
McPherson Range in Queensland, together with the 
occurrence there of a peloridiid, suggests that the 
range in question can be regarded os a relic island 
of the ancient antarctic flora and fauna, comparable 
to the European Alps with their isolated arctic 
species of plants and animals. 

Respiratory Organs of Isopod Crustacea. Mr. Ernest 
E. Unwin has described the respiratory organs 
and their modifications found among various genera 
of terrestrial Isopoda forming the group Oniscoidea 
or wood-lice (Papers and Proceedings, Roy. Soc. 
Tasmania , 1931, pp. 37-104). These Crustacea 
inhabit very diverse situations, some requiring 
wet conditions while others live amid compara¬ 
tive dryness. In this connexion thero are corre¬ 
lated modifications in the organs of respiration. 
In all cases the exopodites and endopodites of the 
first five pairs of abdominal appendages are respira¬ 
tory in function. The endopodites are uniformly 
thick-walled, somewhat flattened sacs filled with 
blood. Their surfaces are coated with a film of water 
and the author concludes that they are capable of 
absorbing oxygen through the medium of this mois¬ 
ture layer. The exopodites, on the other hand, 
present greater structural diversity. Tn Oniscus and 
Philoscia there is a special tliin extension of the outer 
border of the exopodites forming small lung chambers. 
In such cases the blood follows through radial 
passages in the thin-walled plate and tho air bathes 
the surface of the special organ. In Porcellio , Arm- 
adUlidium and other genera the outer wall of the 
exopodito is invaginatod to form a branching system 
of very tliin-walled air tubes. The blood within 
the cavity of the exopodite bathes the surfaces of 
the air tubes. The second method of respiration is 
comparable with the tracheal respiration of Insecta 
but the wood-lico are handicapped by the small size 
of the organs concerned and their inability to do 
without endopodites. These facts appear to have 
limited the range of wood-lice, since they have to 
seek situations favourable for both types of breathing. 

Pedigree Strains of Herbage.—Tho results of the 
comprehensive trials with pedigree strains of herbage, 
oarried out at tho Welsh Plant Breeding Station, 
Aberystwyth, during the seasons 1926-1931, have 
been published from the Station as Bulletin No. 13, 
Serios H. The evidence obtained shows how far we 
are at present from being in a position to lay down 
truly scientific rules for the maximum exploitation of 
grasses and clovers, but although much critical field 
experimentation is still needed before our knowledge 
can be translated into terms of praotioal grassland 
management, the information already obtained allows 
of certain important generalisations being made, For 
example, no two species or strains of grass react 
similarly to factors (such as grazing or nitrogenous 
manuring) which influence seasonal productivity, 
palatability or persistency, and as a means of securing 
the right type of herbage at the right season, a 
simplification of the botanical personnel of the swards 
in conjunction with a rotational system of grazing is 
suggested. As regards the live weight increase of 
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sheep fed on the different pastures, the outstanding 
result is the exceptionally high feeding value of wild 
white olover. An increase in live weight and carrying 
oapaoity of the sward was also obtained by the 
application of a nitrogenous manure, although this 
entailed a decrease in the percentage of clover 
present. Chemical analyses carried out to determine 
the effect of dressings of nitrogen on the composition 
of the individual grasses show that the nutritive 
value and palatability of ft pasture can, to a con¬ 
siderable extent, be controlled by careful selection of 
the most suitable species, coupled with judicious 
management. 

Virus Diseases of the Peach.—Three virus diseases of 
tho peach in Michigan are described by D. Cation, 
in Circular Bulletin No. 146 of the Michigan State 
College, Agriculture Experiment Station (pp. 1-11, 
1932). The diseases known as ‘peach yellows' and 
‘little peach’ are well known in peach-growing 
districts, but the trouble known as ‘red suture 1 is 
of more recent oceurronco. The foliage of infected 
plants becomes bronze in colour, giving the tree an 
unhealthy appearance, and the fruits bear a distinct 
red ridge along the suture. The malady is trans¬ 
mitted by grafting and is, in all probability, a virus 
disease. The bulletin under review deals with the 
symptoms and control of all three diseases. 

Crystallisation of Pyroxenes.—An important contri¬ 
bution to the current discussion as to the course of 
crystallisation of pyroxenes from rock magmas is 
made by 8 . Tsuboi (Jap. J. Qeol . Oeog ,, 10, 67 82; 
1932). Whereas Barth found that in the basaltic 
rooks of the Pacific, South Africa, India and Cape 
Verde the porphyritic pyroxenes are diopsidic, while 
those of tho ground-mass are pigeonitic, Tsuboi finds 
that in the majority of Japanese andesitic and 
basaltic rocks both monoclinio and rhombic pyroxenes 
occur as phenocrysts. It is suggested that in the 
intratelluric stage crystallisation may begin with 
either type of pyroxene according as the composition 
of the original magma lies in tho field of monoclinio 
or rhombic pyroxenes. Only a limited degree of 
miscibility prevails in this stage. In the effusive 
stage, however, there is no limit to the miscibility 
of the pyroxenes, and in the residual liquid that 
remains both components crystallise in a single 
pigeonite phase. This inference corresponds with the 
results obtained by Bowen in his experiments with 
artificial pyroxenes under pressure conditions like 
those of lava flows. The variation of the course of 
crystallisation with pressure changes as well as with 
changes of composition in the residual liquids makes 
it possible to understand more clearly some of the 
apparent discrepancies between fact and theory in the 
very complicated history of pyroxene crystallisation. 

After-Shocks of the Hawke’s Bay Earthquake of 
February 3 , 1931 .—A brief, but valuable, summary of 
tho New Zealand earthquakes of 1931 is given by 
Dr. C. E. Adams and Dr. J. Henderson in Bulletin 
No. 84 of the Dominion Observatory, Wellington, 
N.Z. The outstanding feature of the year was the 
destructive Hawke's Bay earthquake of February 3 , 
the epicentre of which lay on the coast-line of Hawke’s 
Bay 6-16 miles north of Napier, and the focus at 
a depth of 10-16 miles. The frequency of the after¬ 
shocks, at first great, declined rapidly. During the 
rest of February 696 were recorded, but the number 
fell to 79 in March and 12 in December. Of the total 
number, 17 were of intensity 0 (Rossi-Forel scale) 
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or higher. A semi -destructive shock (intensity 8) 
occurred on February 13, with its epicentre close to 
the middle point of the chord joining the extreme 
points of the Bay. The positions of the epicentres of 
forty of the principal after-shocks of 1931 have been 
determined and are represented on the map 
accompanying the paper. It is remarkable how 
many of these epicentres lie along or close to the 
chord of the Bay and its continuations, that to the 
north passing close to Oi shorne and therefore to the 
epicentre of the important after shock of September 
16, 1932 (Natuiie, 130, 468; 1932). 

Electrochemical Theory of Organic Reactions.—Two 
lectures by Prof. R. Robinson, published by the 
Institute of Chemistry, give a very convenient review 
of this subject, with a bibliography. Prof. Robinson 
dealt with the applications of the modern electronic 
theory of valency to organic reactions, taking up 
various aspects of the problem. The general or 
inductive effect due to the disturbance in electron 
arrangement owing to the presence of groups is 
considered in relation to the strengths of acids and 
bases. Reagents may be classified into anionoid, or 
electron donating, and cationoid, or electron accept¬ 
ing, which groujw include reducing and oxidising 


agents, respectively. Electromeric changes con¬ 
stitute a second type of electron displacement which 
appears in the simplest form in the course of the 
saturation of olefines or the additive reactions of 
carbonyl compounds. There is then a tendency for 
electrons in the double bond to break away from 
carbon and become attached to oxygen. Normally, 
such changes have ft very restricted amplitude 
except in the course of reactions. All reactions of 
urwaturoted substances are considered to be pre- 
coded by a degree of olectromerie polarisation. A 
classification of conjugated olectromerie systems into 

polyenoid C-*C—C=C ; hetero-enoid-O C-^O; catio- 
orioid C—C—C=0 ; neutralised systems O -0=0 ; di- 
cationoid and dioatio-onoid (qu monoid) O—C-O—O 
and O—C-C^C-0—O; and dissociating systems, such 
as the carboxylic typo, are discussed. Prof. Robinson 
then dealt with polar symbols for inductive, field 
and olectromerie effects, with examples ; anionoid 
reactivity of aromatic types; ordinary aromatic 
substitution, and cationoid reactivity of aromatic 
types. These lectures bring together a large amount 
of interesting material in a logical sequence and are 
a very useful contribution to modem chemical 
theory. 


Astronomical Topics 


Comet 1933 n (Dodwell-Forbes).—This comet, the I 
magnitude of which is between 10 and 11, was found I 
independently by Mr. G. F. Dodwell, the Government j 
Astronomer at Adelaide, and by Mr. A. F. I. Forbes ! 
at Hermanus, Capo of Good Hope. It is Mr. Dodwell’s 
first comet and Mr. Forbes’s fourth. The following 
observations are from U.A.I. Circulars 409, 410, 411 
and 413: 

U.T. 1932 It.A. 1932 0 B.ltocl. 19320 Place 

Dec, 17 * 13 il 0*0" 23“ 2“ 23- 2H” 43 ' ' Adelaide 

18 17 58-7 23 0 60-9 27 53 0 Johannesburg 

19 0 17-4 23 7 450 27 41 33 Harvard 

The time of the first observation was telegraphed as 
l h ; but that was in daylight, and comparison with 
the other positions loaves little doubt that 13 h is 
correct. The Harvard observation was by Dr. 
Whipple and Mr. Cunningham ; they have deduced 
the following elliptical orbit from their own observa¬ 
tions on December 19 (beginning), 19 (end), and 21 ; 
the interval is so short that great precision cannot 
be expected :— 

T 1932 Dec. 30*27 U.T. 

<*> 327°18' ) 

O 79 63 r 1932 0 

i 23 52 ) 

q 1100 

e 0-7470 

Period 9-07 years 

Ephemeris for 0 n U.T. 




■ R.A. 

S.Decl. 

Deo. 

30 

23 h 46“ 54« 

18 

0 34' 

Jan. 

4 

0 3 25 

14 

20 

» 

9 

0 20 45 

9 

38 

t* 

14 

0 38 34 

4 

62 

tt 

19 

0 66 62 

0 

1 

The 

comet is nearest 

to 

the 

earth about January 

17: 

dis- 


tance 0*9 of a unit. 



The comet does not appear to be identical with any 
previously observed. If T is in 1932, it makes the 
tenth observed comet to pass perihelion in this year. 
This number was only exceeded once; there were 
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cloven perihelia in 1926, and ten in 1898; these are the 
only years with double figures. The number of dis¬ 
coveries in 1932 was thirteen, which is the greatost 
on record ; but one of these comet s passed perihelion 
in 1931, and two others were not sufficiently observed 
to enable their orbits to be computed. 

Work of the Naval Observatory, Washington.—Vol. 
13 of the publications of this Observatory contains 
interesting details of the observations of threo total 
solar eclipses. That of January 1925 was observed 
from an airship, which was too unsteady for delicate 
photography ; nevertheless. Home interesting pictures 
are given of the spectrum of the chromosphere and 
corona ; the former was traceable to X8800, the 
latter to X7100. The eclipse of 1926 was observed 
in Sumatra ; there are two beautiful reproductions of 
coronal photographs taken with the 66-ft. camera. 
Pictures on a smaller scale, taken with a cinemato¬ 
graph, show a good deal of detail in the outer corona ; 
the reality of tho features shown is chocked by 
comparing different images. 

The 65-ft. camera was taken to Iloilo (Philippine 
Islands) for the 1929 eclipse ; also an 11-ft. camera. 
Pictures with both of these are reproduced. The 
report contains a vivid account of the eclipse seen 
from an aeroplane. 

The Sproul Observatory sent an expedition to 
Sumatra in 1929 : an hour elapsed between totalities 
at the two stations. Comparison of ooronal details 
on the Sumatra and Iloilo plates shows systematic 
outward motion. The mean velocity from ten 
ooronal markings was 3*8 km./sec. ; since there must 
be some foreshortening, the true speed is greater. 

The volume doses with a discussion of errors of 
the moon’s longitude from 1866 to 1929, based on 
the results of many observatories, and compared with 
Brown’s tables. The observed-minus-tabular longi¬ 
tude was 0' in 1871, — 3* in 1893, 0* in 1902, 4-8* 
(maximum) in 1922, +6' in 1928. The residuals 
after removing the great empirical term are also 
given. 




1006 


NATURE 


[December 31, 1932 


The Modem Radio-Meteorograph 


T HE difficulties and uncertainties of securing 
measurements of upper*air temperature, pres¬ 
sure, etc., by means of the customary ballon sonde 
are already well known. Considerable value therefore 
is attached to methods which cause the recording 
meteorological instruments to operate a small radio 
transmitter carried with them by the ascending 
balloon and sending out some form of distinctive 
signal which can be received immediately on the 
ground and used to compile a record of the elemonts 
concerned. 

What is believed to be the first kind of such radio¬ 
meteorograph was devised a few years ago by Prof. 
Moltchanofif, of Leningrad, records of temperature 
and pressure being obtained in several test ascents 
in January, 1930. Considerable modifications have 
since been mado in the design. Humidity records 
have been included as well as those of temperature and 
pressure, while the method of radio control now 
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employed is such as to permit automatic recording 
by instruments of the rotating cylinder type such 
as are used for wireless picture reception. 

The new pattern of Moltehanoffs radio-meteoro¬ 
graph is made by Askania-Werke of Berlin, 

The apparatus consists essentially of a small short¬ 
wave radio transmitter (25-100 metros) located at 
the middle of a dipole antenna which trails below 
the balloon. The external appearance of the instru¬ 
ment is seen in Fig. 1. The disposition of the apparatus 
is shown in Fig, 2, which shows the wireless trans¬ 
mitter T and its small batteries B for filament heating 
and anode supply. The frequency of the transmitter 
is controlled by a quartz crystal in order to maintain 
constancy of frequency over the range of temperature 
encountered in practice. Special dry batteries have 
also been developed to withstand the lower tempera- 
tures, m difficulties were encountered with batteries 
of ordinaiy type. The batteries are additionally 
protected by thermal insulation in the course of their 
assembly into the transmitter. 

The transmitter is of normal c.w. type and emits 
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its signals under the control of a contact which mak& 
or breaks its anode circuit in accordance with the 
elements to be signalled. The arrangement of this 
control is shown schematically in Fig. 3. A contact- 
arm A is rotated continuously by a clockwork drive. 
The three pointers of the appropriate measuring 
elements are arranged one above the other so that 
they move on a uniform circle, the top of each 
pointer making a fleeting contact with the brush of 
A in the course of its rotation. The brush also makes 



contact on the synchronising segment S and on the 
fixed contacts C x and (7 t , which jointly mark its 
revolution into three parts, temperature, barometer 
and humidity respectively. The relatively long 
contact at S is for the purpose of emitting a longer 
signal in order to synchronise the recording cylinder 
at the receiver in a manner already well known in 
connexion with pioture-receivers. The temporal 
interval between the end of the sjpnohr fmiiinT^g aiyn« d 
and the contact with the 'temperature 1 arm thus 
depends on the instantaneous position of the latter; 
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similarly the interval between the signal from C x and 
that from the ‘barometer' arm depends on the 
positions of this pointer, eto. The contact has 
necessarily to be extremely light, and takes the 
practical form of a small elastic silver strip. Apart 
from mere weight, an additional need for lightness 
is that the contact should not sensibly disturb the 
position of the instrument pointers. The contact 
now in use is stated to be satisfactory in this respect, 
while it is to be noted that a slight disturbance, 
resulting in a lengthening of the signal, is immaterial 
in practice since it is the first instant of contact 
that marks the position of the pointer. The rotating 
arm A revolves once in 33 seconds. 

MoltchanofTs original radio-meteorograph was 
intended primarily for aural reoeptions on a radio - 
recoivor of normal pattern. The signal impulses 
were then arranged so as to permit ready aural 
identification with human interpretation of their 
meaning. The newer instrument now described is 



particularly designed for automatic recording, giving 
a record of the three elements which become normal 
Cartesian graphs by tho addition of a scale of 
co-ordinates. Automatic recording is effected by an 
ordinary radio receiver followed by a picture- 
receiver of the rotating cylinder type. A suitable 
(picture-receiver is that due to Prof. Dieckmann. 
This operates on principles, for example, of syn¬ 
chronising, etc., generally similar to those of the 
Fultograph receiver already well known in Great 
Britain, and need not be further described here. 
The type of record made by the Dieckmann receiver 
is shown in Fig. 4, whioh additionally shows the 
application of a scale of ordinate values covering the 
ranges measured by tho instruments. A graduated 
graticule is available for application to the record 
for this purpose, a strip of it being added alongside 
the record of Fig. 4 to illustrate the assignment of 
scale values. The scale is applied by referenoe to the 


beginning of the signals from the fixed contacts O x 
and C,. 

The meteorological instruments are indicated in Fig. 2. 
The three measuring elements are the barometric 
diaphragm A, the bi-metal thermometer M and the 
hygrometer hairs C. The thermometer and hygro¬ 
meter are housed in the air channel G , while the 
former is protected from radiation by the highly 
polished cylinder H. The clockwork motor which 
drives the contact-arm is shown at D t holes for 
winding and control being provided in the cover F. 
These are all supported on tho plate E in the upper 
part of the casing. The transmitter and its batteries 
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sit on an insulating sheet on the bottom-plate and 
can readily be withdrawn for adjustment or renewal. 
Tho plug K completes the circuit to the contact-arm 
and also to the leads L of the dipole antenna. 

The various measuring instruments aro calibrated 
by the makers before delivery. It is stated that the 
thermometer and barometer need not generally be 
recalibrated, but errors can readily be corrected 
should they develop. In the case of the hygrometer 
it is necessary to renew the hairs from timo to time. 
The complete instrument, aa shown in Fig. 1, 
weighs only 2 kgm.; and recording ranges up to 
100 km. have been achieved. J. F. H. 


International Association for Testing Materials 


T HE eighth meeting of the Permanent Committee 
of the International Association for Testing 
Materials was held on October 3-4 at Florenoe under 
tho chairmanship of Dr. Walter Eosenhain, president 
of the Association, The Committee reviewed the 
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financial position of the International Association and 
decided to issue a letter, through the president, 
directing the attention of certain oountries to their 
moral obligations to the Association. Some countries, 
notably Switzerland, have already contributed more 
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than their quota and it is hoped that the remaining 
coimtries will also make an adequate response to 
the financial appeal which the Committee has been 
obliged to make. 

The completion and issue of the “Book of the 
Congress of Zurich in 1931” was reported, and the 
desirability of securing the further sale of this volume 
was emphasised. It is believed that the nature and 
value of this publication have not yet become fully 
known to many of those who might be interested in 
it, so that a much larger sale should be attained ; 
this is highly desirable if tho future work of the 
International Association is to go forward vigorously. 

The main question dealt with by the Permanent 
Committee at tho Florence meeting was the plan of 
work to be undertaken at, and in preparation for, the 
congress which is to be held in London in 1936. It 
was decided in general terms that the work of the 
congress should again be organised on linos similar 
to those which had proved particularly successful at 
Zurich. Tho work of the congress will therefore be 
carried out in four sections or groups, namely : A, 
Metals (president, Prof. C, Benedicks, Sweden) ; B, 
Inorganic Materials, including stone, cement, con¬ 
crete, etc. (president. Prof. E. Suenson, Copenhagen) ; 
C, Organic Materials (president, Dr. F. Barta, 
Prague) ; and D, Questions of general importance. 
For Group D the late l)r. Burgess of Washington 
had been appointed president. His untimely death 
unfortunately renders it necessary to appoint a new 
president for this Group, but the appointment has not 
yet been made as it was thought desirable to await- 
suggestions from various countries. In each of these 
Groups only a limited number of subjects will be 
discussed, the whole of one session being devoted, as 
was done at Zurich, to the discussion of a single 
question or group of questions. The selection of 
subjects with which it is proposed to deal has been 
provisionally mado as follows : 

Group A ; Corrosion, light alloys, welding, progress 
of metallography, behaviour under machining and 
abrasion. 

Group B : concrete and ferro-concrete, testing 
methods for ceramic materials, weathering of natural 
and artificial stone. 


Group C : textiles (artificial silks), wood cellu¬ 
lose, india-rubber (cautchouo), preservation of 
timber. 

Group D : progress in testing machines and 
measuring appliances, materials of construction in 
tho laboratory and in service, methods and concepts 
of physics and chemistry in their Application to 
problems of testing materials, sound and heat trans¬ 
mission of materials. 

While it has been thought desirable to lay down 
in these general terms the subjects to be discussed 
at the congress in London, it is realised that in the 
intervening period developments may occur which 
may moke on alteration of this programme desirable. 

In view of the financial stringency which the 
International Association feels, in common with the 
industrial and technical world upon which it depends 
for support, it may not be possible to issue any 
intermediate publications such as those issued some 
eighteen months before the congress at Zurich. None 
the less, the work of the Association will be carried 
forward actively, mainly through the presidents of 
the four Groups and also by a number of international 
committees which have been appointed. The latter 
will carry on their work almost entirely by corres¬ 
pondence, but meetings in connexion with them will 
take place at or immediately prior to the congress in 
London in 1935. 

In spite of exceedingly difficult circumstances, it 
will be seen that tho International Association for 
Testing Materials is carrying on its work in an active 
and energetic manner, and an appeal is made for 
support in all countries both from societies, institu¬ 
tions and industrial firms, and also from all those 
individuals who are in one way or another concerned 
with the problems of testing. 

The secretariat of the International Association is 
at Zurich (Leonhardstrass© 27) and Prof. M. RoS, 
head of the Swiss Federal Testing Laboratory, has 
consented to retain the office of general secretary 
until the congress in London. The British head¬ 
quarters of the association are in the hands of Mr. 
G. C. Lloyd (honorary secretary and treasurer) at the 
offices of the Iron and Steel Institute, 28 Victoria 
Street, London, S.W.l. 


Air Waves from Experimental Explosions 


T HAT the audibility of explosions must be due 
in some wry to conditions in the upper air at 
considerable heights above the ground has long been 
recognised. It is therefore appropriate that- experi¬ 
mental explosions should be included in tho pro¬ 
gramme of intensive meteorological research during 
the Polar Year. The first experiments to be organised 
in accordance with this programme by Prof. H. 
Hergesell, president of the International Commission 
for the Investigation of the Upper Air, took place 
on December 16. These explosions were at Russian 
Harbour in Novaya Zemlya and at Oldebroek in 
Holland. At each place there were to be four 
explosions, at 6.0, 6.6, 7.0 and 7.6 G.M/T. Four 
Kfihl undographs were to be operated in the neigh¬ 
bourhood of the Russian Harbour explosions, three 
in Novaya Zemlya and one in Franz Josef Land. 
Several undographs were to be used in Germany 
and one, at Flushing, in Holland. For oo-operation 
by Great Britain, the sound-ranging apparatus which 
is in regular use for recording at Birmingham, Bristol, 
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Cardiff and Nottingham the air waves caused by 
firing at Woolwich, was available, as well as similar 
apparatus at Foulness near the mouth of the Thames 
and at Hythe near Folkestone. 

According to newspaper reports, tho explosions at 
Oldebroek were ndt heard over any large area. The 
air waves were recorded at Potsdam and at Linden - 
berg. It is surmised that the photographic records 
from the other stations in Germany would be sent 
to a central point to be developed, so that some delay 
in the announcement of results is to be anticipated. 

There was no reception of the air waves at Foulness, 
Hythe or Nottingham. Definite information is not yet 
available from Birmingham and Bristol. At the 
Cardiff station, Cefn Mabiy, Dr. J. Shaxby obtained 
a series of records showing disturbances, mostly 
minute, which were at first thought to indicate the 
reception of waves from the explosions at Oldebroek, 
but this interpretation is very doubtful. 

Of the reports which have reached the Super¬ 
intendent of Kew Observatory, in response to a 
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notice issued to the Press by the Air Ministry, one 
of the most valuable is from Miss Mabel Williams, 
who noticed at Cambridge that the window of her 
room vibrated vigorously at 6.21J, at 6.26| and 
again at 7.264* Sir John and Lady Smith, who 
were listening at Havering-atto-Bower in Essex, 
report that, between 19 and 22 minutes after 7, 
hundreds of birds in the trees surrounding their 
house suddenly made startled erics as if in danger. 
A considerable number of people in various parts of 
England have reported that they heard noises, 
which they attributed to the experimental explosions, 
but there was no area in which the sounds attracted 
general attention, and observers who listened with 
the intention of timing the series were not successful. 

It is in accordance with previous experience that the 
infra-sonio waves, which carry most of the energy 
of an explosion, can be effective at great distances, 
at places where no sound can be perceived by oar. In 
the present case, the infra-sonio waves seem to have 
passed over Foulness to make the twigH quiver in 
the trees at Havering-atte-Bower and to shake the 
window at Cambridge. The distance from Oldebroek 
to Cambridgo is 400 km. 

University and Educational Intelligence 

London.— The title of reader in petrology in the 
University of London has been conferred on Dr. 
Alfred Brammall in respect of the post held by him 
at the Imperial College—Royal College of Science. 


The problem of the deaf, especially of their educa¬ 
tion, training and employment, is dealt with 
exhaustively in a report by Dr. A. Kiehholz (London, 
H.M. Stationery Office, pp. 206, 3 a.). The report is 
based on an investigation begun in April 1930, with 
the object of clearing up the facts upon which various 
representations have been made from time to time 
since 1924 (when the National Institute for tho Deaf 
was founded) to Parliament and to the Ministry of 
Health and the Board of Education. Comprehensive 
statistics of the incidence of deafness in adult life are 
lacking, but indications that deafness of a disabling 
character exists in a marked degree among the 
general population are afforded by rejections for 
ear-diseases of applicants for service in the Army 
(6 per cent) and Royal Air Force (2 per cent). Among 
children, some gratifying decreases, attributable to 
arrangements by local education authorities for 
inspection and treatment, are reported. The statistics 
of deaf and dumb children also show a gradual 
decrease, attributable to improvement in the general 
health supervision of the population, from 4,173 in 
1924 to 3,621 in 1930. The report suggests, inter alia , 
that arrangements for the detection of defects of 
hearing should be improved by the use of acoumotric 
apparatus such as the audiometer now used in many 
American cities, that tho Ministry of Health and 
Medical Research Council should institute a study of 
the age incidence, causes and treatment of ear defect, 
that provision for vocational courses for deaf people 
should be made in the north, west and midland 
districts of England and in South Wales, and that a 
secondary school for the deaf should be provided. 

The International Federation of University Women 
(Crosby Hall, Cheyne Walk, S.W.3) has published 
a full report of its sixth conference, held last August 
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at Edinburgh. Created, mainly on Amerioan and 
British initiative, in the year following the War as 
a means of promoting international understanding 
and friendship, this organisation has year by year 
extended its membership until it now comprises, in 
addition to those of the United States and the 
British Empire, associations of university women of 
every country of Europo (outside Russia), and 
Egypt, Palestine, Mexico and Brazil. The list of 
participants in the conference reaches the imposing 
total of 575 and although the American and British 
largely predominated, thirty countries in all were 
represented, Among the subjects dealt with were : 
international aspects of tho development of science, 
co-ordination of university standards, tho contribu¬ 
tion of women to the newer knowledge of nutrition, 
epidemics of plant diseases and, in one of the 
sectional meetings, the careers open to women 
biologists. At this sectional meeting there was a 
consensus of opinion that it is far mom difficult for 
women than for men to obtain work as biologists, 
that this is not due to their unsuitability for any of 
the kinds of work available (with the possible 
exception of certain kinds of tropical field work) 
and that there is consequently a waste of women 
biologists. Two members undertook to investigate 
this matter. Statistics of membership of the 
affiliated associations show that seventy per cent 
of the aggregate total are American university 
women. These constitute tho financial backbone of 
the Federation. The German membership decreased 
heavily in 1932, while the Austrian increased by 
seventy-six per oent. 

Education in Belgium is described by Dr. J, F. 
Abel, of the United States Office of Education, in a 
pamphlet of 145 pages prepared after investigation 
on the spot lost year and now published by the 
Government Printing Office, Washington. One of the 
most striking facts to which Dr. Abel directs atten¬ 
tion is the very heavy enrolment in the kindergartens 
—nearly a quarter of a million ; this being nearly as 
largo a proportion of the total number of children of 
kindergarten ago as tho proportion of the enrolment 
in primary schools to the number of children of 
primary school age. The secondary school curricula 
in Belgium have lately been remodelled so as to lessen 
school work and give more opportunity for recroation 
and physical development, the number of school 
hours being limited to 34 a week and teachers being 
warned that assigning tasks for home study is gener¬ 
ally useless, and that it is habit rather than subject 
matter that the pupil is to acquire. Physical and 
biological sciences figure in the curricula of all divi¬ 
sions of secondary schools, but the time allotted is 
in general only two hours a week. Commenting on 
the problems arising out of bilingualism, Dr. Abel 
observes that tho Belgians have proved that language 
unity is not necessary to, or perhaps advantageous for, 
national unity where appropriate arrangements are 
made in the schools. In the attempt to give effect to 
the principle of equal instruction for equal intelli¬ 
gence, very elaborate procedures have been proscribed 
for the guidance of the committees entrusted with the 
task of selecting children in primary schools for 
bursaries ; tho model school card enumerates forty- 
one characteristics to be estimated in tho ease of 
each pupil. An interesting account is given of tho 
Colonial University, which selects annually twenty 
young men who contract to serve at least three years 
in the Congo after a four years’ course. 
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Societies and Academies 

Londoh 

Physical Society, Dec. 16.—Allan Ferguson and J. T. 
Miller: A method for the determination of the 
specific heats of liquids, and a determination of the 
specific heats of aniline and benzene over the approxi¬ 
mate range 20° to 60° C. The specific heats of 
aniline and benzene are determined by measuring the 
electrical power E'jR necessary to hold the tempera¬ 
ture of a calorimeter and its contents steady at 
various temperature-exoeBses.—E. V. Appleton and 
G. Builder; The ionosphere os a doubly refracting 
medium. In a previous communication the occur- 
rence of wireless echo doublets was described and 
was provisionally attributed to the influence of the 
earth’s magnetic field on the dispersive properties of 
the ionosphere. A more extended study of the 
subject, which has included an experimental deter¬ 
mination of the polarisations of the doublet com¬ 
ponents, has confirmed this hypothesis. In south¬ 
east England, for ionospheric reflection at vertical 
incidence, the echo component of lesser delay is in 
general of right-handed, and the component of greater 
delay of left-handed, circular polarisation, but this 
temporal sequence should be reversed in the southern 
hemisphere and in certain special circumstances in 
the northern hemisphere.—M. Taylor : The Appleton - 
Hartree formula and dispersion curves for the pro¬ 
pagation of electromagnetic waves through an ionised 
medium in the presence of an external magnetic 
field. (1) Curves for zero absorption. The curves 
are drawn to show the value of the squares of the 
indices of refraction and attenuation as functions of 
the eleotron density for a series of twelve frequencies, 
which are ohosen to illustrate the various classes of 
curve and the boundary curves separating the classes 
and, in the case of frequencies of more than 1-321 mega¬ 
cycles per second, the various rogions of short and 
ultra-short waves. The derivation and general pro¬ 
perties of the Appleton-Hartree formula and the 
various possible modes of propagation are also dis¬ 
cussed. The disparson curves are classified according 
to the infinities they contain and a diagram is given 
to show how the classes of curve holding for any 
angle of inclination of the direction of propagation 
to the magnetic field H depends on the ratio of the 
longitudinal component of H to H itself.—L. F. Bates : 
A new apparatus for the measurement of the earth’s 
magnetic field. A small cylinder of mumetal is 
wound with fine wire, the ends of which are connected 
to wires forming a torsional suspension. This 
cylinder is placed with its centre at the mid-point of 
a Helmholtz coil system with its axis adjusted to 
coincide with the direction of the component of the 
earth’s field which is to be measured, the suspension 
being perpendicular to the component. The current 
through the coil system can be adjusted so that there 
is no deflection of the suspended cylinder when the 
current in the solenoid wound upon it is reversed, in 
which case the calculated field produced by the 
coils is equal to the required component.—E. G. 
Richardson and E. Tyler; The flow of liquid suspen¬ 
sions. Measurements of the velocity from point to 
point in a liquid rotating in the space between two 
oonoentric cylinders, of which the outer rotates while 
the inner is still, have been made by means of a hot¬ 
wire anemometer. In a suspension, the velocity 
gradients are abnormal but can be explained in 
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terms of a variable viscosity, which is a function of 
the velocity gradient.—Lewis Simons and E. H. Smart; 
A model to illustrate the motion of a diatomic rotator 
with two degrees of freedom. An arm 6 in. long is 
pivoted at one end and carries at the other end a 
small electric lamp which is thus capable of moving 
on the surface of a sphere about the pivot a a centre. 
The two angular velocities d> and 0 can be inde¬ 
pendently controlled by two hand-regulated motors : 
O is the azimuthal and 6 the co-latitudinal angular 
co-ordinate of the arm. If and 6 are commen¬ 
surable, the resulting figure traced out by the lamp 
remains stationary in space. This path represents 
the motion of one of the atoms of the rotator, which 
has two degrees of freedom. 

Paris 

Academy oFSciences, Nov. Costantin: The secret 
of Java. An account of the methods used to combat 
the sugar cane disease (Sereh) of Java, with special 
reference to the favourable effects of growing the 
young shoots at high altitudes.—Bertrand Gambier: 
Ruled algebraic surfaces and their singularities.— 
Potron: Certain conformal transformations in a Rie- 
mann space.—Vignaux: Riemann’s method of sum¬ 
mation.— Nikola Obrechkoff: The summation of the 
Fourier trigonometric scries and conjugated series. 
—P. Papcovitch : General expressions for the com¬ 
ponents of stresses, containing as arbitrary functions 
only harmonic functions.—J. Haag : The improvement 
of the isochronism of pendulums by the use of elastic . 
stops. The method is not new, but has hitherto been \ 
based empirically on experiment. A theoretical study 
is given, defining the characteristics of the best : 
arrangement.—R. Thiry and L. Sackmann: A special,? 
arrangement of the stream lines in front of an obstacle. 
Outline of an experimental method with a hydro- 
dynamic tunnel, with some preliminary results.— 
P. Idrac : Ultra-sensitive recorders of variation of 
altitude and temperature for aeroplanes,—Kiveli- 
ovitch ; Some particular cases of the problem of three 
bodies with impacts.—Th. V. Ionescu and C. Mihul; 
Ionised gases in the magnetic field : pressures below 
0 001 mm. mercury. Continuation of experiments on 
the influence of pressure and of water vapour on the 
conductivity of ionised gases. Curves are' given show¬ 
ing the conductivity as a function of the magnetic 
field.—G. Athanasiu : The sensibility in the spectrum 
of photo-cells with electrodes of copper covered witih 
cuprous oxide. It is concluded that, in general, a 
copper electrode covered with a thin layer of cuprous 
oxide and dipped into neutral or alkaline eleotrolytes 
gives a negative E.M.F, on illumination. The effect 
commences at about 6600 A., increases as the wave¬ 
length diminishes, reaches a maximum and diminishes 
again towards the extreme violet of the visible 
spectrum. The method of preparing the film affects 
the results.—E. Carvalio ; The ^ffect observed by Miller 
at Mount Wilson was the Esclangon effect. The author 
gives another interpretation of Miller’s experiments. 
He regards them as confirming and generalising 
Michelaon’s law, that the earth's velocity introduces 
no difference of path between the two rays of 
the interferometer.—Yves Rocard: The theory of 
critical opalescence.— S. Y. Sze: The (S-rays emitted 
by the active deposit of actinium.—Francis Perrin; 
The average life of activated atomic nuclei. Probable 
cases of the impossibility of the y-emission. —G*I. 
Costeanu: The measurement of electromotive fotroes 
in liquid ammonia. Details of the experimental 
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method and data for two cases,—B. Bogitch: The use 
of diaphragms in the commercial electrolysis of metals. 
Advantages are olaimed for the use of impermeable 
diaphragms. High purity of the anodes is less 
necessary ; the cathodes can be as pure as desired 
and the volume of electrolyte in circulation is con¬ 
siderably reduced. There is one disadvantage : there 
is an increase in the electrical energy usod—about 
twenty per cent in the apparatus described.—Mile. 
Suzanne Veil: Rhythmic phenomena observed in the 
electrolytic precipitation of colouring matters,— Mme. 
Ramart-Lucas and M. Triv6di. Colour and chemical 
behaviour in the cinnamic series. -E. Darmois and R. 
Chalin: The cryometry of some electrolytes in the 
fused hydrate CaCl |} 6H,0.“E. Vellinger : The super¬ 
ficial properties of india-rubber.—A. Demolon and E, 
Bastisse; The influence of the anions on the floccula¬ 
tion of colloidal clay by potassium salts.—Andr6 
Chretien and Pierre Laurent: A method of physico¬ 
chemical analysis in organic solution by measuring 
the specific inductive power. Variations of the 
dielectric capacity can serve to detect acid and basic 
characters in the absonce of water. Thus in benzene 
solution, mixtures of quinoline and phenol give 
indications of the formation of a combination of 
equal molecules.—Pierre Jolibois and Louis Cloutier : 
The basic salts of lead.— Firmin Govaert: The deter¬ 
mination of the halogens in organic substances by the 
sodammonium method.—P. Carri and D. Libermann: 
The chlorides of the arylsulphurous acids and mixed 
aryl and alkyl sulphites. Thionyl chloride and aryl 
sulphite react according to the equation SO(OAr) a -f 
80C1 # 2ArO.SOCl. The chloride thus formed 
cannot be distilled without decomposition, but its 
existence is proved by its reactions, notably with 
formic acid and with alcohols. Mixed aryl alkyl 
sulphites are formed in the latter reaction.—Georges 
L4vy : Some derivatives of (3-ethylnaphthalene.— 
Pierre Bedos and Adrien Ruyer: Some reactions of cycle- 
hexadiene.— A. Demay: The existence of an anfce- 
stephanian aro and on the continuity of the apparent 
thrusts towards the exterior of the arc from the 
Lyonnais to Cpxqrdze.—Jean Goguel: The tectonic of 
the Luberon fProvonce).—Jacques Fromaget: The 
structure of the indosinides.—A. Riviere : Contribution 
to the study of the Palaeozoic of the central Elbourz. 
—Jean Legrand : The utilisation of observations of 
height indicators on rivers for the purpose of research 

P n climatic cycles.—J. Lacoste i An earthquake with 
Mediterranean epicentre.—Jean Lugeon : The solar 
eclipse of August 31, 1932, and investigation by 
atmospherics.—St. Jonesco: The movements of the 
flowers of Ipomaea purpurea , The flowers of this 
species are continually in motion from the bud stage 
to the formation of the fruit.—P. Martens: Alterna¬ 
tion of phases and sexuality in a oonidian cycle in 
Pholiota aurivdla .—F. Obaton: The presence of saccha¬ 
rose in the branches and leaves of Euonymus 
europceus .—Jean Chaze : The existence of a new acti ve 
principle in Bryonia dioica .—Raoul Lecoq: The B 
vitamins and the utilisation of the lipides. The 
assimilation of lipides by the organism, like pro¬ 
teins and glucides, requires the presence in the 
ration of sufficient quantities of B vitamins.— 
J. Giaja and Uija DimitrijeviE: The influence of the 
surrounding temperature on the effect of pyretic 
substances.—Marcel Florkin: The dissociation curve 
of oxyh«merythrin in the ccelomic liquid of Sipun- 
cuius ,—Charles Dubois : The specificity of the 
allergio reaction as a method of diagnosis of ovine 
melitoooccia. 
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Geneva 

Society of Physics and Natural History, Nov. 17. 
—E. Friedheim : Two accessory respiratory ferments 
of animal origin. The tegumentary pigments of 
Holla parthenopea and of the sea urchin, Sphasrechinua 
granularia , possess the function of very considerably 
increasing the respiration of non-impregnated eggs of 
sea urchins and of non-nucleated red blood corpuscles. 
It is a case of catalysis due to the reversibility of the 
oxidation and reduction of the pigments. The Hal la 
pigment can be titrated eleotrometrically. — P. Rossier: 
(1) Spectrophotographie photometry. The author 
gives a second approximation of the coefficients of 
experimental formula established before.—(2) The 
rdle of atmospheric humidity in astronomical photo¬ 
graphy. Certain coefficients of the formulae studied 
in the preoeding paper vary with the vapour pressure 
of atmospheric moisture.—(3) The refraction correc¬ 
tion to bo applied to differential astronomical obser¬ 
vations, Micronietric observations of precision are 
vitiated by atmospheric refraction if the two stars 
observed are of different colours. The constants of 
spectral sensibility of the eyes now appear to be 
sufficiently well known to render it possible to 
calculate the effect. Those systematic errors may be 
too large to bo neglected.—J. Weigle : The orientation 
of non-polar molecules by a dipole. The author shows 
that a molecule with a permanent electric moment 
placed in a medium the moloculos of which are non¬ 
polar but anisotropic, produces an orientation of 
these molecules. This orientation of the neighbouring 
medium should affect either the measurement of the 
permanent electric moment or the refractive index of 
the medium. By measuring the latter the author 
shows that interesting information on the form and 
structure of the molecules can bo obtained,—Ch. H. 
WakJker and B. Susz: A rapid method of quantitative 
spectroscopic analysis. The method consists in 
carrying out a photomotric measurement of a selected 
line of the spectrum omitted by the element to be 
determined. The measurement is made by direct 
observation with the spectroscope without making use 
of photography.—E. Briner and H. Biedermann : Ozone 
the only persistent allotropio form of oxygen produced 
in appreciable quantity by the silent electric dis¬ 
charge. The products resulting from the action of the 
silent discharge on oxygen, working with different 
forms of apparatus both at low and high frequency, 
were submitted to fractional distillation. No allo¬ 
tropio modification of oxygon other than ordinary 
ozone could be found. —R. Wavre : The polydromes 
of potentials.—H. Lagotala and Ch. Couchet: Note 
concerning the tectonic of the cupriferous region of 
the middle Congo. The authors have proved the 
mylonitised zones in the grits, limestones and at the 
contact of the grits and limestones. They have re¬ 
marked the frequency of the sub-horizontal move¬ 
ments and the presence of laminations some of which 
are mineralised. In certain oases a single layer is 
separated for a considerable distance. The age of 
these Reparations appears to be earlier than the 
formation of the faults.—G, Tiercy : The hypothesis of 
continental drift: the chronological succession of the 
first upholders. The order given is as follows : 1668, 
Le R. P. Francois Placet: 1868, Antoine Snider 
Pelegrini *. 1889, R. Mantovani : 1890, J, A, Boulanger. 

Washington, D.C. 

National Academy of Sciences (Proc., 18, 609-632, 
Oct. 16, 1932).—Thomas Wayland Vaughan : The fora- 
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miniferal genus OrbitoUna in Guatemala and Th^HaU^rv^ of InduHtrlal 0homiHtry - p P- 28 * (London: 

Venezuela.—Thomas Wayland Vaughan and W. Storrs The Journal of the Institution of Electrical Engineers. Edited by 
Cole : Cretaceous orbitoidal Foraminifera from tho J! *'■ Howell. Voi 71 . No. 432, December. Pp. 837 902 +xh. 

ir Di. j. a , _ r (London: E. and F. N. Spon, Ltd.) lUs. Qd. 

Gulf states and Central America, A now type 01 Proceedings of the Royal Irish Academy. Vol. 41, Section B, No, 


orbitoid from the Upper Crotacoous of the Gulf 
coastal plain and another specimen, both from oil 
well cores, are described and illustrated.—Robert 
Balk : Structure and correlation of metamorphic rocks 
in south-eastern New York. The older view, due to 
Dona and Merrill, following Mather, regarded the 
metamorphic sediments of this area os equivalents 
of the foHftiliferous Cam bro-Ordovician sequence 
north-west of the Hudson Highlands. Later, Tiorkey 
tentatively regarded the highly metamorphic series 
as Pre-Cambrian. Detail or) field work over the area, 
of which a long abstract with map and diagrams 
is given, supports the older view.— Sterling Emerson : 
Chromosomes rings in (E noth era , Drosophila and 
maize. It is suggested that tho postulates of ‘inverted 
section* and ‘differential segments* are not in accord 
with published data and are unnecessary to account 
for the small amount of crossing-over observed. 


Forthcoming Events 

Conference ok Educational Associations, dan. 2 0. 
At University College, Gower Street, W.G. I. 

The Right Hon. tho Earl of Athlone : Presidential 
Address on Jan. 4, at 3. 

Joint Conference on “The Trend of Education”. 
Speakers : H. Rumsbotham, Miss W. Morcier and J. E. 
Barton, on Jan. 2, at fi. 

Physical Society, Jan. 3-o. Twenty-third annual 
exhibition of scientific instruments and apparatus at 
the Imperial College of Science und Technology, South 
Kensington, S.W.7, at 3 0 and 0 10. 

Dr. Allan Ferguson : “Surface Tension and its 
Measurement”, on Jan. 3, at 8. 

R. A. Watson /Watt : “Cathode Ray Oscillo- 
graphy”, on Jan. 4. at 8. 

F. Hope-Jones : “Tit no Measurement : Old and 
New”, on Jan. 5, at 8. 

Science Masters’ Association, Jan. 3-8. Annual 
Meeting at the University of Bristol. * 

Prof. A. M. Tyndall (Presidential Address) : “Caseous 
Ions”. 

Geographical Association, Jan. 4- 8. Animal Conference 
at the London School of Economics and the Imperial 
Institute. 

Dr. H. R. Mill (President iul Address) : “An Approach 
to Geography”, on Jan. 4. 

Mathematical AhkoHation, Jnn. 5 f>. Annual Meeting 
at the Institute of Education, Southampton Row, 
London, W.C. I. 

Prof. G. N. Watson (Presidential Address) : “The 
Marquis and tho Land Agent : a Tale of tho Eighteenth 
Century”, on Jan. f>, at 3.4f>. 

Discussion on “Tho Study of Statistics in a School 
Course”, to be opened by F. Sandon, on Jan. 6, at 2.15. 


Official Publications Received 

ghkat Britain and Ireland 

Proceedings nf the Royal Society, Series A, Vol. 138, No. A830, 
December I, Bp. 470 722. (London : Harrison and Sinus, Ltd.) 12a. 

Proceeding* of the Royal lrlnh Academy. Vol. 41. Section B, No. 
0 : Observations on the Cytology of Opalina ntnartitn and NpchgAmur 
tordifmrmi*. By Ruth Patten. Pp, 73-94 + platea 117, (Dublin: 
Hodges, Figgis and Co. : London : williams and Norgnfce. Ltd.) Is. 

The Journal of the Ipswich and District Natural History Society. 
Edited by Henry Ogle. Vnl. 1. Bart i(. November. Pp. 141-100. 
< Ipswich.) 

Proceedings of the Llnncun Society of London. Session 1931-32, 
Bart 0. Pp. 107-220. (London : Llnnean Hociety.) 2#. 
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7 : Home Noteworthy Plants found In or reported from Ireland. By 
Dr. R. Lloyd Praeger. Bp. 95 >124. (Dublin : Hodges, Figgis and Co. ; 
London : Williams and Norgatc, Ltd.) Is. 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda, No. 1475 (T.32A4): Arithmetical Solution of Problems 
In Steady Viscous Flow. By Dr. A. Thom. Tp. 0 4 3 plates. fid. net. 
No. 147# (T.32WO) : Slotted R.A.F. 34 Bristol Fighter—Forces on 
Slat, In Flight. By A. Ormerod. Bp. 0 4 15 plates. ]#. net. No. 1490 
(T.3270) : Aerodynamic Characteristics of a Kcrnt-Rigid Wing. By 
A. f). Bugslf'v. Bp. 11 4 plates. 9rf. net. (London : H.M. Stationery 

Oilier.) 

Dove Marine Laboratory, CuUnreoats, Northumberland. Report 
for the Year ending June 30th, 1932, Edited by Brof. Alexander 
Meek, Bp. 42. (Ciillercoats.) 5s. 

University College of the South-West of England, Exeter. Bro- 
ceedlngs of the College Field Club and Natural History Society, 
1030 31. Bp. 23. (Exeter.) 


other Countries 

University of Wisconsin Studios in Science. No. 5 : Root Nodule 
Bacteria and Leguminous Plant*. By Edwin Broun Fred, Ira Law¬ 
rence Baldwin and Elizabeth McCoy. Bp. xxil 7 343*47 plates. 
(Madison, Wis.) 3 dollars. 

Proceedings of the Unibid Suites National Museum. Vol. 81, Art.. 

12 : Report on the Hexartlnellid Sponges collected by the United 
States Fisheries Steamer Albafross In the Northwestern Pacific during 
the Summer of 190ft. By Yalchlro Okada. (No. 2935.) Bp. 118 t-ft 
plates. Vol. 82, Art. 2 : A New Balcoecne Mammal from a Deep Well 
m Louisiana. By George Gaylord Simpson. (No. 2943.) Bp. 4. Vol. 
82. Art 3: The Chinese Lizards of the Genus Gckko. By Leonhard 
Htejnegcr. (No. 2044). Bn. 8. Vol, 82, Art. 4 : Description of a Tick, 
DermaretUor halli, from the Texas Peccary, with a Key to the North 
American Species of Dermacentor. By Allen McIntosh. (No. 2045.) 
Bp. ft-I I plate. (Washington, 1>.C. : Government Printing Office.) 

The Journal of the Astronomical Society of South Africa. Edited 
hy Dr. H. Spencer Jones. Vol. 3, No. 2, November. l J p. ftL-UMJ. 
(Cape Town.) 2/t. 

Sinithsoniun Institution : Bureau of American Ethnology, Bulletin 
lbft : Ethnographical Survey of the Mlsklto and Hiiniu Indians of 
Honduras and Nicaragua. By Eduard Conzemius. Pp. vli + 101 j-10 
plates. (Washington, D.C. : Government Printing Office.) 2ft cent*. 

(J.8. Department of the Interior : Office of Education. Bulletin, 
1931, No. 20: Biennial Survey of Education In the United States, 
192* 1930. Chapter ft: Statistics of Public Higli Schools, 1929-30. 
By Emery M. Foster ami Russell M. Kelley ; with the co-opt*ration 
of Carl A. Jensen. Pp. 9ft. (Washington, D.C. : Government Printing 
Office.) 10 cents. 

Cornell University: Agricultural Experiment. Station. Bulletin 
530 : An Economic Study of Agriculture in Northern Livingston 
County, New York. By Stanley Whitson Warren. Pp. 244. (Ithaca, 
N.Y.) 

Bulletin of the American Museum of Natural History. Vol. 03, 
Article ft : The Vertebral Columns of Rlcochetal Rodents. By Robert 
Torrens Halt. Bp, 599-738 + 1 dates 11 20. (New York City.) 

Collection Ups travaux rhimUiucs de Tchfxotdovaipde. IbMlg^e et 
publkte par K. Votof*ek et J. Heyrovsk$\ Anjkltr' No, II, Novembrc. 
Pp. 473-520. (Prague : Regia Socle Ian Sclmp l Bohemica.) 

C .S. Department of the Interior : Officfl+mwoioatlon. J J amphlet 
No, 32: Institutions of Higher Edueation in Sweden. By Alina M. 
Lindegrcn. Bp. v 4 45. 10 cents. 

Smithsonian Miscellaneous Collections. Vol. 87, No. 13 : The 
Functions of Radiation In the Physiology of Plants. I : General 
Method* and Apparatus. By F. H. Brackett ami Earl S. Johnston. 
(Publication 3170.) Pp. 10 + 1 plate. Vol, 87, No. 14 : 'I'he Functions 
of Radiation In the Physiology of Plants. 2 : Some Effects of near 
Infra-red Radiation on Plants. By Earl S. Johnston. (Publlcatior v 
318U.) Pp. 15 + 4 plates. Vol. 87, No. 15: An Improved \Vafcer-Elo\2j 
Pyrhelkmieter and tlie Standard Seale of'Solar Radiation. (RoebllngT 
Filial.) By C. G. Abbot and L. 11. Aldrich. (Publication 3182.) Pp. J 
8 ! 1 plate. (Washington, D.C. : KmlUisonian Institution.) 

Division of Fish and Game of California: Bureau of Commercial 
Fisheries. Fish Bulletin No. 37 : The California Barracuda (Sphyrmui 
arfffhtea). 1 : Life History of the California Barracudu ; 2 : A Blbljo- 
grapiiy of Barracudas (Sphi/ramidre). By Lionel A. Walford. (Contri¬ 
bution No. 112 from the California Stajp Fisheries Laboratory.) pp. 
120. (Terminal, Calif.: California State Fisheries Laboratory.) 

Census of India, 1931. Vol. 2 : The Andaman and Nioglbr Island*. . 
Part 1 : Report ; Bart 2 : Tables By M. C. C, Bonington' Bp. vlil + 
119. (Calcutta : Government of India Central Publication Branch.) 

5 rupees ; 7«. fid. 


CATALOGUE*, KTO. 

Degussa Products for Stringent Chemical and Thermal Require¬ 
ments. Bp. 12. (London : Bush, Beach and Gent, Ltd.) 

Mercury Switches ami Relays for Industrial and Laboratory Control. 
(List No. M.1132J Bp. 32. (London : laenthal and Co., Ltd.) 

Calendar for 1933. (Nowcastle-on-Tyne : C. A. Parsons and Co., 
Ltd.) 

Calendar for 1933. (London : F. E. Becker and Co.) 

Tho X-Ray Metallurgical Crystallograph for the X-Ray Examin¬ 
ation of the Effects of Heat and M<*e. haul cal Treatment on Metals. 
(Publication 173/2.) Pp. ft. Bulletin No. 4 : Spectrum Analysis. 
(Publication No. 183.) Bp. 12. (London; Adam Hlljzer, Ltd.) 

A Catalogue of Books on Botany, Agriculture, Forestry, Fruit 
Culture, Gardens and Gardening, HerbaK (No. 467.) Pp, 98. 
(London : Bernard Quarttch, Ltd.) 
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